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SANTRUMPOS

KT Kompiuteriné tomografija

AO Arbeitsgemeinschaft fiir Osteosynthesefragen (Osteosintezes
klausimy darbo grupé)

OTA Orthopaedic Trauma Association (Ortopedijos ir Traumos
Asociacija)

MS Majeed score (Majeed skalé, vertinanti dubens funkcijos
rezultatus)

Si Art. sacroiliaca (kryzkaulinis klubakaulio sgnarys)

APC Anterior posterior compression (priekinis uzpakalinis
spaudimas)

LC Lateral compression (Soninis spaudimas)

VS Vertical shear (vertikalios $lyties)

ATLS | Advanced Trauma Life Support protocol (pazangiosios
gyvybés palaikymo traumos protokolas)

IPS lowa pelvic score (Ajova dubens skalé)

ISS Injury severity score (traumos sunkumo balas)

MMSE | Mini-mental state examination (protinés buklés mini tyrimas)

GVT Giliyjy veny trombozé

PATE | Plauciy arterijos trombembolija

IFA ISorinés fiksacijos aparatas

DIF Dubens iSoriné fiksacija

RITS Reanimacijos ir intensyvios terapijos skyrius

DT Dubens tamponada

MCS Mental component summary (SF-36 protinio komponento
santrauka)

PCS Physical component summary (SF-36 fizinio komponento
santrauka)

SN Standartinis nuokrypis

FFP Fragility fracture of the pelvis (dubens nepakankamumo 1azis)




1. IVADAS
1.1. Tiriamoji problema

Dubens kauly liuziai arba daznai literatiiroje naudojamas terminas
dubens ziedo suzalojimas sudaro nuo 2% iki 8% visy kauly laziy [1-3].
Dazniausiai jauniems zmonéms dubens kauly liiziai jvyksta esant didelés
energijos traumoms [4—6]: autojvykiy metu, kritimams i§ didelio auk$¢io ar
sunkiy daikty prispaudimams. Politrauminiy pacienty grupéje dubens kauly
luziai yra zymiai daznesni ir sudaro 13 — 25 % [7-9]. Dazniausiai tokiy
pacienty biiklés biina sunkios dél gretutiniy suzalojimy, vidaus organy
pazeidimo, galvos traumy, kity kauly ltziy ir masyvios hemoragijos, kurios
ypac buidingos esant nestabiliam dubens ziedo pazeidimui ir yra pagrindinés
mirties bei tolimesniy blogy funkciniy rezultaty priezastys [10-12].
MirStamumas politrauminiy pacienty grupéje su dubens kauly nestabiliais
liziais svyruoja nuo 5 % iki 31 % [2, 3], o esant atviriems dubens kauly
luziams padidéja iki 50 % [13, 14]. ISgyvenusiems pacientams po dubens
kauly luziy reikSmingai sumazéja gyvenimo kokybé, fizinis aktyvumas,
stebimas psichinés buisenos pablogéjimas trumpuoju ir ilguoju periodais
[12].

Literattiros duomenimis i§ visy dubens kauly luziy 50 - 73 % yra
diagnozuojama vyresnio amziaus pacientams (>65 mety), kurie dazniausiai
nukencia esant mazos energijos traumai, kaip griuvimas i§ stovimos padéties
[15-19]. Misy populiacijai senéjant, vis dazniau susiduriame su vyresnio
amziaus pacienty dubens kauly laziy gydymu ir jo ypatybémis siekiant
pagerinti jy gyvenimo kokybe ir funkcijg [20].

Tobuléjant diagnostiniams instrumentams, kuriant ir pritaikant
diagnostikos ir gydymo algoritmus, dazniau, greiCiau ir tiksliau yra
diagnozuojami dubens ziedo suzalojimai. Remiantis Vokietijos dubens
registry duomenimis, vis daugiau yra diagnozuojama ir gydoma pacienty su
dubens kauly luziais, didéja atlickamy dubens operacijy skaiCius, todél
neiSvengiamai ateityje susidursime su jvairiais i$Stikiais gydant dubens
suzalojimus jvairiy amziaus pacienty grupése [21]. Labai svarbu Zzinoti
regiono ar Salies tikrus epidemiologinius, pacienty funkcijos ir gyvenimo
kokybés rodiklius, juos nuolatos atnaujinti, kad galétume kurti ir tobulinti
gydymo algoritmus, vertinti jy efektyvuma, pritaikyti naujus diagnostikos ir
gydymo metodus. Tai padéty gerinti pacienty artimus ir atokius gyvenimo
kokybés bei funkcinius rodiklius ir mazinti pacienty mirStamuma.



Ortopedijoje-traumatologijoje kaip ir bet kurioje kitoje medicinos
Sakoje tai paciai ligai ar suzalojimui gali buti taikoma keletas gydymo
metody, operacijos techniky atsizvelgiant | jvairiausius faktorius, taciau
kiekvieno gydymo metodo tikslas yra kuo ar€iau sugrazinti j buvusj fizinio ir
psichinio aktyvumo lygj prie§ traumg, kad kuo maZziau nukentéty gyvenimo
kokybé. Pacienty gyvenimo kokybés ir funkciniy rezultaty pokyciy
matavimas yra vertingas moksliniy tyrimy objektas ir vienintelis biidas
jvertinti ir suzinoti gydymo rezultatus. Tai yra vienas svarbiausiy uzdaviniy
pacientui, gydytojui, ligoniniy administracijai ir kitoms sveikatos apsaugos
Istaigoms [22].

1.2. Mokslinio tyrimo aktualumas ir reikSme

Lietuvoje néra duomeny i$samiai nagringjanciy pacientus, patyrusius
dubens kauly luzius. Néra tirta ir nustatyta gyvenimo kokybé ir dubens
funkcijos rezultatai bei jy pokytis pacientams, patyrusiems dubens kauly
luzius. Neturime duomeny, kokie faktoriai galéty jtakoti paciento artimus ir
atokius funkcinius rezultatus bei gyvenimo kokybe. Néra standartizuotos
metodikos ir specifinio klausimyno, kuriais bty galima jvertinti ir nustatyti
dubens funkcijos rezultatus bei jy pokytj po dubens kauly suZalojimo. Néra
Zinomas mirStamumas bei rizikos ir prognostiniai faktoriai, kurie turi
didziausig jtaka mirStamumui po dubens kauly nepakankamumo laziy.

Siame moksliniame darbe iStyréme pacientus, kurie patyré dazniausiai
pasitaikan¢ius ir sunkiausius dubens kauly suzalojimus traumos metu.
Adaptavome specifinj, daZniausiai literatiiroje randamg bei tyrimuose
naudojamg dubens funkcijos klausimyna ,,Majeed pelvic score” (MS),
kuriuo iStyréme pacienty dubens funkcinius rezultatus bei jy pokycius po
traumos. Naudojant SF-36 klausimyna buvo jvertinta gyvenimo kokybé ir
jos pokytis po dazniausiai pasitaikanciy ir sunkiausiy dubens suzalojimy.
Siame darbe ie$kojome faktoriy, kurie turi didZiausig jtaka funkciniams
rezultatams, gyvenimo kokybei ir mirStamumui.

1.3. Mokslinio tyrimo tikslai

1. IStirti pacienty, patyrusiy dazniausiai pasitaikancius ir sunkiausius dubens
kauly lazius, gyvenimo kokybés bei dubens funkcijos rezultatus naudojant
pritaikytus Lietuvai klausimynus.
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2. Nustatyti >65 mety pacienty, patyrusiy dubens kauly nepakankamumo
laZzius, mir§tamumg ir iSanalizuoti faktorius, jtakojancius mir§tamuma.

1.4. Mokslinio tyrimo uzdaviniai

1. Pritaikyti Lietuvos populiacijai dubens funkcijos specifinj ,,Majeed pelvic
score* klausimynag.

2. Jvertinti ir palyginti pacienty, patyrusiy B2.1 tipo dubens liZius,
gyvenimo kokybés ir dubens funkcijos rezultatus po 10 savailiy tarp
chirurginio ir konservatyvaus gydymo metody.

3. Ivertinti ir palyginti pacienty, patyrusiy B2 tipo dubens l@iZius, gyvenimo
kokybés ir dubens funkcijos rezultatus po 12 ménesiy tarp dviejy skirtingy
dubens ziedo fiksacijos metody.

4. Nustatyti vyresniy (=65 m.) pacienty, kurie patyré dubens
nepakankamumo ldzius, mir§tamuma ir jtakojancius faktorius vieny mety
laikotarpyje po dubens suzalojimy.

5. Ivertinti pacienty, patyrusiy spinopelving disociacijg, charakteristikas,
gyvenimo kokybe ir funkcinius rezultatus prie§ trauma ir 12 ménesiy po
traumos.

1.5. Mokslinio tyrimo naujumas

Siame moksliniame darbe praktikoje placiai naudojamas uZsienio
autoriy MS klausimynas buvo pritaikytas Lietuvai. Tai pirmasis ir vienintelis
Lietuvoje dubens liiziy rezultatus vertinantis specifinis klausimynas su
iStirtomis psichometrinémis savybémis. Pirmg kartg Lietuvoje nagrinéjami ir
jvertinami dubens fukcijos ir gyvenimo kokybés rezultatai bei jy pokytis po
dazniausiai patiriamy dubens ziedo suzalojimy (B2 tipo) naudojant uzsienio
literatliroje gerai zinomus ir daznai naudojamus SF-36 ir MS klausimynus.
Pirmg karta rezultatai nagrinéjami ankstyvame periode (po 10 sav.) po
operacinio ir konservatyvaus gydymo, bei vieneriy mety laikotarpyje tarp
skirtingy fiksacijos metody. Pirma kartg iSanalizuotas mirStamumas vyresnio
amziaus pacienty grup¢je, kurie patyré dazniausiai pasitaikancius dubens
nepakankamumo lGzius, ir nustatytas faktorius, jtakojantis mir§tamuma.
Pirma karta Lietuvoje nagrinéjami ir jvertinami dubens funkcijos ir
gyvenimo kokybés rezultatai bei jy pokytis po rety, taciau sunkiausiy dubens
ziedo suzalojimy (spinopelvinés disociacijos) naudojant adaptuotus
specifinius klausimynus.
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1.6. Ginamieji teiginiai

1. MS klausimyno gebéjimas parodyti pacienty, patyrusiy dubens kauly
luzius, funkcinius rezultatus po vieneriy mety yra patikimas.

2.Operuoty ir konservatyviai gydyty pacienty, patyrusiy B2.1 tipo
dubens kauly lazius, gyvenimo kokybé ir funkciniai rezultatai
trumpajame periode po 10 sav. nesiskirs, taciau bus Zymiai blogesni
nei pries trauma.

3. Uzpakalinio ziedo fiksacija yra pakankama pacientams, patyrusiems
B2 tipo dubens kauly luzius, kuri nepablogina gyvenimo kokybés ir
funkciniy rezultaty po vieneriy mety lyginant su kombinuota dubens
ziedo fiksacija.

4. Pacientams, patyrusiems B2 tipo dubens kauly lizius, nepriklausomai
nuo fiksacijos metodo gyvenimo kokybés ir funkciniai rezultatai po
vieneriy mety nesieks prieStrauminio lygio.

5. Vyresnio amziaus (=65 m.) pacienty, patyrusiy dubens kauly
nepakankamumo l0Zius, vieneriy mety mirStamumas priklauso nuo
amziaus ir tipo.

6. Po vieneriy mety 1/3 pacienty, patyrusiy spinopelvine disociacija,
pasieks iki trauminius funkcinius rezultatus.
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2. LITERATUROS APZVALGA
2.1. Dubens anatomija

Dubens kaulinj Zieda sudaro kryzkaulis (sacrum) ir ji i$ abiejy pusiy
supantys dubenkauliai (ossa coxae). Dubenkaulj sudaro trys kaulai, kurie
suauga apie SeSioliktus gyvenimo metus: klubakaulis (ilium), sédynkaulis
(ischium) ir gaktikaulis (os pubis) [23-27]. Viena pagrindiniy dubens kauly
funkcijy yra pernesti kiino svorj nuo liemens per klubo sgnarius j apatines
galtines [23, 25]. Taciau jeigu nebiity minkstyjy audiniy, kurie supa ir jungia
tarpusavyje dubens kaulus, dubens ziedas neatlikty savo funkcijos dél
nestabilumo. Todél praktikoje svarbu zinoti visas struktiiras, kurios palaiko
dubens ziedo stabilumg ir funkcionalumg. Dubens kaulai, sudarantys zieda,
susijungia per du kryzkaulio klubakaulio sgnarius (articulatio sacroiliaca)
uzpakalingje ziedo dalyje. Kadangi pagrindinés svorio jégos yra
perduodamos i§ klubo sgnario per klubakaulj, kryzkaulio sanarj  kryzkaulj ir
1 virSy, todél daroma prielaida, kad pagrindinés stabilizuojancios struktiiros
yra ziedo uzpakalinéje srityje [28]. Klubakaulis priekinio ziedo dalyje
pereina j gaktikaulj, o apatingje uzpakalinéje dalyje j sédynkaulj. Priekinéje
ziedo dalyje susijunge abiejy pusiy gaktikauliai per dubens savarza
(symphysis pubica) uzdaro suformuota dubens kauly zieda. Dubens savarza
néra pagrindiné stabilizuojanti ar svorj laikanti struktiira, ji veikia kaip
ramstis, iSlaikantis dubens ziedo vientisumg. Dubens savarzos pazeidimas ar
jos nebuvimas, kaip, pavyzdziui, esant jgimtai $lapimo puslés ekstrofijai, turi
tik minimaly poveik] islaikant ir perduodant svorj [23].

Dubuo (lot. pelvis — baseinas) yra skirstomas j didjjj ir mazajj dubenj,
kuriuos skiria ribiné linija (linea terminalis). Vir§ ribinés linijos vadinamas
didysis dubuo, Zemiau — mazasis dubuo. Ribiné linija eina per kryzkaulio
kySulj (promontorium), briaung tarp kryzkaulio sparny (ala 0ssis sacri) ir jo
dubeninio pavirSiaus (facies pelvica), toliau priekine Kkryptimi per
klubakaulio lanking linija (linea arcuata), gaktikaulio skiautere (pecten 0ssis
pubis) iki gaktos sgvarzos. Didjjj dubenj formuoja penktas juosmeninis
slankstelis, kryzkaulio sparnai i§ uzpakalinés pusés ir Sonuose esantys
klubakaulio sparnai. Mazajj dubenj formuoja i§ uzpakalio kryzkaulis ir
uodegikaulis, i Sony dubenkaulio keturkampé plokstele (lamina
quadrilateralis) ir sédynkaulis, o priekingje dalyje uztvariné membrana
(membrana obturatoria) ir gaktikaulio $akos, kurios su prie§ingos pusés
gaktikaulio Sakomis susijungia per simfize. Mazasis dubuo uZpildytas
ekstraperitoniniais vidaus organais: Slapimo piisl¢, dalis riestinés Zarnos,

13



makstis, tiesioji zarna, tarpvietés organai, kuriuos i§ apacios laiko dubens
diafragma ir skiria minétus organus nuo tarpvietés. Dubens diafragma sudaro
iSeinamosios angos keliamieji ir stuburgalio raumenys, kuriuos kerta §laplé
(urethra), tiesioji zarna (rectum), makstis (vagina) [23, 25].

Dubenkaulis

Dubenkaulio centre iSoringje puséje, klubakaulio, sédinkaulio ir
gaktikaulio susijungimo vietoje, susiformuoja dubenélio formos ertmé —
giizduobé (acetabulum). Guzduobé padengta pasagos formos kremzle, per
kuriag perduodamas kriivis i§ dubens kauly i Slaunikaulj ir apatines galtines
[23, 25]. Klubakaulio sparnas iSorinéje dalyje sédmeniniy linijy yra
dalinamas ] tris zonas: uzpakaling (gluteus maximus), viduring (gluteus
medius) ir prieking (gluteus minimus). Priekingje zonoje yra klubakaulio
maitinamoji arterija, kuri pracina Salia tiesiojo Slaunies raumens (m. rectus
femoris). Klubakaulio sparnas prickingje virSutingje dalyje prasideda
klubakaulio dygliu (spina iliaca anterior superior), kuri formuodama
puslankj sudaro klubing skiauter¢ (crista iliaca) ir eidama j galg baigiasi
uzpakaliniu virSutiniu klubakaulio dygliu (spina iliaca posterior superior).
Nuo priekinio virSutinio klubakaulio dyglio prasideda ir tgsiasi iSorinéje
klubinés skiauterés srityje placiosios fascijos tempiamasis raumuo (m. tensor
fasciae latae), kuris padeda tiesti koja ir rotuoti j iSor¢ per kelio sanarj. Taip
pat prie priekinio virSutinio klubakaulio dyglio tvirtinasi siuvéjo raumuo (m.
sartorius), kuris yra ilgiausias Zmogaus raumuo, dél savo jstrizos eigos §is
raumuo lenkia, atveda ir j iSor¢ rotuoja Slaunj bei lenkia per kelio sgnarj ir
rotuoja blauzdg j vidy. Taip pat prie priekinio virSutinio klubakaulio dyglio
tvirtinasi kirkSninis raistis (lig. inguinale), kuris kartu su gaktikauliu ir
klubakaulio sparnu formuoja kirk$nies kanalg ir yra jo virSutiné riba. | §j
kanalg jeina iSoriné klubiné arterija ir vena (a. et v. iliaca externa) ir
iSeidamos formuoja §launies arterijg ir veng (a. et v. femoralis), taip pat kartu
su kraujagyslémis eina ir §launies nervas (n. femoralis). Prie kirk$nies rai$éio
tvirtinasi iSorinis jstrizasis ramuo (M. obliquus externus). Zemiau virSutiniy
klubakaulio dygliy yra priekinis apatinis klubakaulio dyglys (spina iliaca
anterior inferior), prie kurio tvirtinasi tiesusis §launies raumuo (m. rectus
femoris), kuris yra vienas i§ keturgalviy Slaunies raumeny (m. quadriceps
femoris: m. vastus lateralis, m. vastus medialis, m. vastus intermedius).
Keturgalvio $launies raumeny pagrindiné¢ funkcija yra kojos tiesimas per
kelio sanarj. Tiesusis Slaunies raumuo sutampa su mechanine apatinés
gallinés asimi, todél girnele traukia j virSy Sia asimi. Medialiau priekinio
apatinio klubakaulio dyglio eina klubinis juosmens raumuo (m. iliopsoas),
po kuriuo yra klubiné gaktos pakyla (eminentia iliopubica). Zemiau
priekinio apatinio klubakaulio dyglio yra gtzduobé. Nuo dubenkaulio
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iSorinio pavirSiaus prasideda raumenys, kurie dalyvauja klubo sanario
judesiuose: vidurinis sédimasis raumuo (m. gluteus medius) — priekiné
dalis rotuoja S$launj ] vidy, visas raumuo atitraukia Slaunj bei
stabilizuoja dubenj stovint ir vaikStant, mazasis sédimasis raumuo
(m. gluteus minimus) — atliecka tokia pat funkcija kaip ir vidurinysis
sédimasis raumuo, didysis sédimasis raumuo (m. gluteus maximus) — tiesia ir
rotuoja klubo sgnarj | iSore. ISilgai klubinés skiauterés tvirtinasi pilvo ir
juosmens raumenys. Klubakaulio sparnas vidinéje dalyje suformuoja klubing
duobe (fossa iliaca), kurig uzdengia klubinis raumuo (m. iliacus), sis raumuo
kartu su klubiniu juosmens raumeniu (m. iliopsoas) dalyvauja klubo sgnario
lenkime [23, 25, 29].

Sédynkaulis — tarp apatinio uzpakalinio klubakaulio dyglio ir sédimojo
dyglio (spina ishiadica) susidaro didZioji sédimoji anga (foramen ishiadicum
majus) pro kurig kartu su kriaus$iniu raumeniu (m. piriformis) iseina
sédimasis nervas (n. ishiadicus) ir nuo vidinés klubinés arterijos ir venos
atsiSakojusios virSutiné sédimoji arterija ir vena (a. et v. gluteus superior).
Siy neurovaskuliniy struktiiry anatomijos Zinojimas yra privalomas dubens
chirurgijoje, nes pazeidimo atveju gali sukelti gausy kraujavimg ir galiinés
funkcijos sutrikimg. Prie sédimojo dyglio tvirtinasi stuburgalinis raumuo
(m. coccygeus), virsutinis dvyninis raumuo (m. gemellus superior), kuris
dalyvauja Slaunies iSorinéje rotacijoje ir atitraukime bei yra vienas i$
stabilizuojanciy klubo sanarj raumeny, ir iSeinamosios angos keliamasis
raumuo (m. levator ani). Zemiau sédimojo dyglio yra maZoji sédimoji anga
(foramen ishiadicum minus) pro kurig praeina vidinio uZtvarinio raumens
sausgyslé (m. obturator internus), kuris padeda atlikti iStiestos Slaunies
iSoring rotacija, atitraukti sulenkta $launj bei stabilizuoti klubo sgnarj. Per
mazaja sédimajg angg i$ dubens | tarpviete iSeina lytiniy organy nervai ir
kraujagyslés (n., a. et v. pudendus). Zemiau mazosios sédimosios angos eina
sédynkaulio gumburélis (tuber ishiadicum), prie kurio tvirtinasi pakinklio
raumenys: dvilypis §launies raumuo (m. biceps femoris), m. semitendinosus
ir m. semimembranosus, kurie kartu lenkia ir rotuoja kelio sanarj j iSore bei
tiesia ir rotuoja Slaunj per klubo sanarj | iSore, ir dubens dugno raumenys
[23, 25, 29].

Gaktikaulis — gaktikaulio virSutiné Saka i$ virSaus riboja uztvaring anga
(foramen obturatum), i$ apacios §ia angg riboja apatiné gaktikaulio Saka ir
sédynkaulis, 18 uzpakalio — giizduobé. Gaktikaulio virSutiné ir apatiné Sakos
medialiai priekinéje dubens Ziedo srityje susijungia ir suformuoja sgvarzinj
pavirSiy (facies symphysialis). Per Siuos pavirSius susijungus kartu su
prieSingos pusés gaktikauliais suformuojama gaktos sgvarza (Symphysis
pubica). Uztvariné angé uzdengta uztvarine plévele (membrana obturatoria),
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kuri tvirtinasi prie gaktikauliy saky ir kartu su kirk$niniu rais¢iu stabilizuoja
gaktikaulio Sakas jy liziy metu. VirSutiniame Soniniame uZtvarinés angos
dalyje yra susiformaves uztvarinis kanalas (canalis obturatorius), pro kurj
praeina uztvarinis neurovaskulinis pluostas. Prie apatinés gaktikaulio Sakos
vidinés pusés tvirtinasi dalis vidinio uZtvarinio raumens (M. obturator
internus) [25, 26].

KryZzkaulis

Zmogaus kryzkaulis yra trikampis kaulas, sudarytas i§ penkiy atskiry
slanksteliy, kurie susilieja kartu su tarpslanksteliniais diskais [30, 31].
Kryzkaulis jungiasi su keturiais kaulais ir su kiekvienu i§ jy turi sanarines
jungtis. Kryzkaulis padeda suformuoti dubens zieda, apsaugo nervinius
elementus ir dubens vidaus organus. Kryzkaulis proksimaliniame gale yra
platesnis ir siauréja distaline kryptimi, priekiniame pavirSiuje turi angas
(foramina sacralia) per kurias iSeina nervinés Saknelés, jnervuojancios
dubens organus. Kryzkaulio angy padétis yra jstriza, pasisukusi uzpakaline,
virSutine ir medialine kryptimi. Sagitalin¢je plokStumoje kryzkaulis yra
pasvires | prieki (kryzkaulio inklinacija), inklinacijos kampas varijuoja
dideliame diapazone ir gali buti nuo 20 iki 70 laipsniy [30, 32]. Kryzkaulio
centriné dalis sudaro terminalinj stuburo kanalg, kurj i§ uzpakalinés pusés
dengia suaugusi plokstelé. Kanalo viduje yra apatiniy nugariniy nervy
Saknelés, galinis sitlas (filum terminale) [25].

Anatominiai kryzkaulio variantai — kryZzkaulis yra daugiausiai
anatominiy varianty turintis kaulas asiniame stuburo skelete [33]. Literattros
duomenimis kryzkaulio kauléjimas yra priklausomas nuo apkrovos, kuri turi
jitakos galutiniam morfologiniam kryzkaulio variantui [30]. Sakralizacija —
kai L5 slankstelis suauga su kryzkauliu, tada juosmeninéje stuburo dalyje yra
tik 4 slanksteliai. AtvirkStinis variantas vadinams liumbalizacija — kai S1
slankstelis nesukauléja su S2 ir yra atsiskyres nuo kryzkaulio, tuomet
stuburo juosmeninéje dalyje yra 6 slanksteliai. Tokie pat fenomenai gali
vystytis ir kryzkaulio apacioje, kur kryZzkaulis susijungia su uodegikauliu.
Taip pat stebimi skirtumai tarp vyry ir motery kryzkauliy. Vyry kryzkauliai
yra didesni, i§skyrus kryzkauliy sparnus (ala sacrum), kurie pas moteris yra
platesni. Tokiu biidu padidéja dubens tiiris, reikalingas vaisiaus iSnesiojimui
ir gimdymui [30, 33].

Dubens uZpakalinio ziedo strukttiros, tame tarpe ir kryzkaulis, yra
svarbiausi anatominiai elementai, atlaikantys veikiancias jégas i§ klubo
sanariy | virSuting kiino dalj. Kryzkauliui tenka didziausia apkrova, todel
dubens traumos metu labai daznai diagnozuojamas kryzkaulio laizis. Dubens
chirurgijoje kryzkaulio 1Gzio fiksacija yra labai daznai atlickama operacija,
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tod¢l kryzkaulio anatomijos bei anatominiy varianty zinojimas yra
privalomas, kad i§vengtume jatrogeniniy nerviniy struktiiry suzalojimy.

Dubens Ziedo jungtys ir raisciai

Pastaruoju metu literatiiroje ir dubens chirurgy tarpe didziausias
démesys yra skiriamas dubens ziedo jungtims ir rai§¢iams, nes yra manoma,
miisy operaciné taktika ir luziy fiksacija turi buti paremta atsizvelgiant ir |
galimus rais¢iy pazeidimus. Dubens kaulai sudarydami Ziedg susijungia per
tris jungtis: uzpakalinéje dalyje per du kryzkaulinius klubakaulio sgnarius
(art. sacroiliaca) ir priekyje per simfize.

Kryzkaulinis klubakaulio sgnarys yra skirstomas i dvi dalis: apatingje
dalyje sanarinis pavirSius padengtas hialinine kremzle, o virSutingje
uzpakalingje dalyje yra SiurkStuma, padengta fibrozine kremzle. Vertikalioje
padétyje kiino svoris spaudzia kryzkauli zemyn tarp dviejy klubakaulio
sparny, sgnariniai pavir§iai vienas kito atzvilgiu rotuoja apie 5 laipsnius
uzpakaline-priekine kryptimi, klubakaulis pasislenka atgal, o gaktikauliy
Sakos pasislenka aukstyn [23, 34, 35]. Sio sgnario amplitudé yra nedidelé,
nes judesj suvarzo labai stiprus uzpakalinis rais¢iy kompleksas [24, 25, 35].
tarpkaulinis kryzkaulinis klubakaulio raistis (lig. sacroiliacum interosseum),
kuris sutvirtina kryzkaulinj klubakaulio sgnarj jungdamasis nuo kryzkaulio
SiurkStumos (tuberositas) iki klubakaulio S$iurk§tumos ir stabilizuoja
uzpakalinj dubens ziedo kompleksg. UZzpakalinis kryzkaulinis klubakaulio
raiStis (lig. sacroiliacum posterius) prasideda nuo uzpakaliniy apatinio ir
virSutinio klubakaulio dygliy, eina jstrizai ir jungiasi prie kryzkaulio sparno
uzpakalinio pavirsiaus.

Priekinis kryZzkaulinis klubakaulio raistis (lig. sacroiliacum anterius)
yra stiprus ir platus raistis, kuris eina nuo priekinio kryzkaulio pavirSiaus iki
priekinio klubakaulio pavirSiaus. Sis raistis jeina j sanario kapsulés sudétj ir
dazniausiai paZeidziamas dubens ziedo suzalojimo metu. KryZmeninis
gumburo raistis (lig. sacrotuberale) eina nuo uzpakaliniy klubakaulio dygliy
ir kryzkaulio uzpakalinio pavirSiaus iki sédynkaulio sédimojo gumburo. Sis
raiStis formuoja dubens i$éjimo angg. KryZmeninis dyglio raistis
(lig. sacrospinale) yra trikampio formos, prasidedantis nuo kryzkaulio
apatinio krasto ir uodegikaulio bei tvirtinasi prie sedimojo dyglio. Sis raistis
atskiria didZiajg sédimaja angg (foramen ischiadicum majus) nuo mazosios
(foramen ischiadicum minus). Pro didziaja sédimaja anga praeina kriauSinis
raumuo (m. piriformis), sédmeniniai nervai ir kraujagyslés bei vidiniai
lytiniai nervai ir kraujagyslés. Pro mazaja sédimaja angg iSeina vidinis
uztvarinis raumuo ir jeina vidinés lytinés kraujagyslés. Klubinis juosmens
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raistis (lig. iliolumbale) sujungia dubens zieda su stuburu kartu su L5/S1
skersiniy ataugy prie klubinés skiauterés bei sudaro fascijos sustoréjima, kuri
dengia liumbalinj keturkampj raumenj (m. quadratus lumborum). Soniniai

ovwe

cwve

sujungia dubens kaulus sudarydami tvirta uzpakalinio dubens ziedo
kompleksa taip atlaikydami veikianc¢ias deformacines jégas. Skersai i§sidéste

raiS€iai  (uzpakalinis  kryzkaulinis  klubakaulio, priekinis kryZkaulinis
klubakaulio, klubinis juosmens ir kryZmeninis dyglio raisciai) atlaiko

v

v v

dubens ziedo stabiluma, pazeidus vieng arba abi raisciy grupes atitinkamai
prarandamas rotacinis, vertikalus arba abiejy krypliy dubens Ziedo
stabilumas. Priekinio ziedo kauly stabilumg uZztikrina gaktiné sgvarza, kuria
vir§uje sutvirtina virSutinis gaktinis raistis (lig. pubicum superius), o apacioje
apatinis gaktinis raistis (lig. pubicum inferius) [23, 25, 28].

Neurovaskulinés struktiiros

Pavojingiausios komplikacijos, susijusios su dubens kauly luziais, yra
masyvios hemoragijos j retroperitoninj tarpa dél kraujagysliy suzalojimo.
Todél dubens srities kraujagysliy anatomijos zinojimas dubens chirurgams
yra bitinas norint greitai jtarti, diagnozuoti ir suteikti skubig pagalbg. Toliau
bus aptarta didziausig reikSme turinCios kraujagyslés dubens chirurgijoje.
Vidiné klubiné arterija (a. iliaca interna) atsisakoja kartu su iSorine klubine
arterija (a. iliaca externa) i§ bendrosios klubinés arterijos (a. iliaca
communis) ties L5/S1 slanksteliy jungtimis. Vidiné klubiné arterija tesiasi iki
dubenkaulio krasto lankinés linijos, kur atsiSakoja ir sudaro priekinj ir
uzpakalinj kamienus. Vidiné klubiné arterija eina medialiau vidinés klubinés
venos (v. iliaca interna), juosmens raumenio (m. psoas) ir uztvarinio nervo
(n. obturatorius). Slapimtakis eina priekiau klubinés arterijos. Vidinés
klubinés arterijos suzalojimo atveju pacienty mirStamumas yra labai didelis.
Uzpakalinis vidinés klubinés arterijos kamienas dél savo anatominés padétis
ir santykio su kaulu yra labai pazeidziamoje vietoje, nes dubens traumos
metu dazniausiai kaulai pasislenka uZpakaline kryptimi. VirSutiné sédimoji
arterija (a. gluteus superior) yra didziausia vidinés klubinés arterijos Saka,
kuri kartu su vena ir nervu eina Salia kryzkaulio klubakaulio sgnario, lenda
per didZiaja sédimaja anga ir eina j sédimuosius raumenis. Sios arterijos
pazeidimas sukelia masyviag hemoragija retroperitoniniame  tarpe.
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Literatiroje yra apraSyta ir §ios arterijos trauminés aneurizmos atvejy.
Klubiné juosmens arterija (a. iliolumbalis) atsiSakojusi kyla pagal kryzkaulio
sparng link L5 segmento. Si arterija yra paZzeidziamiausia ties kryzkaulio
sparnu jo lazio ir dislokacijos metu. Soniné¢ kryzkaulio arterija (a. sacrum
lateralis) atsiSakoja Salia klubinés juosmens arterijos ir tesiasi distaline
kryptimi priekinéje kryzkaulio dalyje lateraliau angy. Taip pat gali buti
suzalojama kryzkaulio lazio metu arba operacijos metu, kuomet vedama
viela ar greziama graztu. IS priekinio kamieno atsiSakoja aStuonios arterijos,
kurios maitina mazojo dubens organus. Jy suzalojimas dubens kauly laziy
metu biina retas. ISoriné klubiné arterija (a. iliaca externa), atsiSakojusi nuo
bendrosios klubinés arterijos, tesiasi pagal dubenkaulio vidinj krasta,
medialiau didZiojo juosmens raumens (M. psoas major) iki kirksnies raiscio,
praéjusi po kirks$nies rais¢iu vadinama Slaunies arterija (a. femoralis), kuri
nusitesia i Slaunj. DidZiajame dubenyje iSoriné klubing arterija eina lateraliau
iSorinés klubinés venos, bet medialiau nervo, kuris yra pagrinde L4 Saknelés
tasa ir sudaro Slaunies nerva (n. femoralis). Nuo iSorinés klubinés arterijos
didziajame dubenyje atsiSakoja apatiné pakritinio arterija (a. epigastrica
inferior) ir gilioji apsukiné klubo arterija (a. circumflexa ilium profunda).
Apatiné pakriitinio arterija virSutinio gaktikaulio srityje (40 iki 96 mm
atstumu nuo simfizés) jeina | mazaji dubenj ir susijungia su uztvarine
arterija. Suformuoja anastomozg, kuri vadinama ,,mirties kartina® (corona
mortis). Reikéty paminéti, kad §i anastomozé gali susidaryti ir tarp
uztvarinés ir iSorinés klubinés arterijy. Literatiiros duomenimis zmonéms
Sios anastomozés randamos apie 83 %, 18§ kuriy 60 % turi didesnj nei 3 mm
diametrg. Dubens vidaus organai guli ant masyvaus plonasienio veninio
rezginio, kuris yra S$alia kauliniy struktiry, todél dazniausi masyviis
kraujavimai jvyksta dél Sio veninio rezginio suzalojimo ir kraujavimo i$
lazusiy kauly [23, 25, 36-38].

Nerviniai rezginiai dubens srityje yra du: juosmeninis kryzmens (plexus
lumbosacralis) ir priekinis uodegikaulinis (plexus coccygeus anterior).
Juosmeninj kryzmenj nervinj rezginj formuoja Th12 — S4 stuburo Saknelés
(Th12 — L4 — juosmenin] rezginj sudarancios Saknelés; L5 — S4 kryzmeninj
rezginj). Dubens chirurgijoje didziausig reikSm¢ turi Saknelés, iSeinancios
nuo L4 iki S1 stuburo segmenty. PaZeidus minétas struktiiras traumos ar
operacijos metu nukencia apatinés galiinés funkcija, nes nervinés Saknelés,
i8éjusios i§ $iy segmenty, formuoja Slaunies nerva (n. femoralis) ir sédimajj
nerva (n. ischiadicus). Nervy Saknelés, iSéjusios i§ S2-S4 segmenty yra
atsakingos uz S$lapimo pislés ir seksualing funkcija. Slaunies nervas
didziajame dubenyje eina iSorinéje didziojo juosmeninio raumens (M. Psoas
major) puséje, taip pat jis yra lateraliai iSorinés klubinés arterijos. Praeina
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per kirksnies kanalg ir motorinés nervo Sakelés jnervuoja Slaunies priekinius
raumenis, klubo lenkéjus ir kelio sanario tieséjus. Jutiminés Sakelés
Inervuoja oda priekinéje vidinéje Slaunies dalyje, vidingje kelio, blauzdos ir
pédos dalyje. Sédimasis nervas (n. ischiadicus) yra didZiausias Zmogaus
organizme. Jis susiformuoja i§ L4 — S3 segmenty iSeinanciy stuburo
Sakneliy, kurios susijungia mazojo dubens uzpakalinéje srityje ir sudaro
sédimagjj nerva, kuris eina per didziaja sédimaja anga vidinéje kriauSinio
raumens srityje. Toliau §is nervas tesiasi uzpakalinéje Slaunies dalyje.
Motorinés sédimojo nervo Saknelés jnervuoja uZpakalinius Slaunies
raumenis, uZpakalinius, priekinius ir Soninius blauzdos ir pédos raumenis.
Sensorinés Saknelés jnervuoja oda uzpakalinéje Slaunies dalyje, Soningje ir
uzpakalingje blauzdos dalyje, pade ir pédos nugariniame pavirSiuje [23, 29,
31].

2.2. Dubens ziedo biomechanika

Norint taikyti tinkamg gydyma ar operacijos metoda esant dubens ziedo
suzalojimui butina Zinoti dubens biomechanika ir suprasti dubens stabilumo
principus. Gaktikaulio Sakos veikia kaip priekinis ramstis, laikantis dubens
ziedo forma, todél esant tik izoliuotam simfizés suzalojimui ar gaktikauliy
Saky luziams dubens ziedo stabilumui jtakos turi mazai. Pagrindinis dubens
ziedo stabilumas priklauso nuo uZpakalinio kauliniy-raistiniy struktiiry
suzalojimo. Veikiant fiziologinéms jégoms stovint kryzkaulis juda j priekj, o
klubakauliai atgal. Priekingje dalyje kryzkaulis yra platesnis, nuo per didelio
poslinkio j priekj jj laiko uzpakalinis kryzkaulio klubakauliy raisciy
kompleksas, kuris beveik visada biina jtemptas, kad uztikrinty dubens Ziedo
stabilumg. Kryzkaulis yra ,kertinio akmens“ formos kaulas (angl.:
keystone), veikiant vertikalioms jégoms kryzkaulis yra spaudziamas zemyn,
todél didéja spaudimas tarp kryzkaulio ir klubakauliy, taip sukuriamas
didesnis dubens Ziedo stabilumas. Zmogui judant didZiausias jégas atlaiko
uZpakalinis klubakaulinis kryzkaulio rais¢iy kompleksas. Sis rais¢iy
kompleksas kartu su kryzkauliu ir klubakaulio sparnais panasus j kabantj
tilta, taip pat panasus veikimo principas. Dubens Ziedg be minéty raisciy dar
labiau sustiprina dubens dugno fascija. Dubens trauma, kuri sukelia dubens
ziedo struktiiry pazeidimg, padaro Ziedg nestabily. Nestabilumo laipsnis
priklauso nuo pazeisty struktiiry ir dislokacijos dydzio. Dubens Ziedo
stabilumas yra skirstomas j tris grupes: stabilus, dalinai nestabilus ir visiskai
nestabilus. Dauguma dubens liiziy klasifikacijy yra paremtos atsizvelgiant j
stabilumg. Biomechaninés studijos rodo, kad pazeidus tik simfiz¢ atsiranda
judesys tarp gaktikauliy, uzpakaliniam ziedo kompleksui esant sveikam
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simfiz¢ neissiplecia daugiau 25 mm. Papildomai pazeidus priekinj
kryzkaulio klubakaulio raistj dubens ziedas atsidaro tarsi ,,atvira knyga“,
simfizé gali iSsiplésti Zymiai daugiau nei 25 mm tol, kol dubenkaulio
uzpakaliniai dygliai atsiremia j kryzkaulj ir nebeleidzia daugiau pléstis. Siuo
atveju dubens zeidas laikomas horizontaliai nestabilus, nes vertikaly
stabilumg arba dubenkauliy poslinkj aukStyn kryzkaulio atzvilgiu sulaiko
uzpakaliniai dubenkauliniai kryZzkaulio raiSc¢iai ir kryZmeninis gumburo
raitis. Pazeidus Siuos minétus raiSCius dubens ziedas tampa visiskai
nestabilus [39]. Zmogui vaiktant, pernesant svorj nuo vieno kojos ant kitos
ar stovint ant abiejy kojy biomechaniniai procesai keifiasi ir jégos,
veikianCios dubens zieda taip pat keiCiasi. Stovint ant vienos kojos priekinis
dubens Zziedas, simfizés dalis yra spaudziama, o uzpakaliné Ziedo dalis yra
veikiama tempimo ir Slyties jégy. Tokiu atveju pazeidus tik simfize¢ atsiras
nedidelis judesys tarp gaktikauliy, o kartu paZeidus priekinj klubakaulinj
kryzkaulio rai§tj, i$siplés klubinis kryzkaulio sgnarys. Zmogui stovint ant
abiejy kojy priekinj dubens zieda veikia tempimo jéga, o uzpakalinj —
spaudimo jéga. Tuomet pazeidus tik simfize atsiranda didelis poslinkis tarp
gaktikauliy [35, 40]. Literatiiros duomenimis yra nustatyta, kad stovint ant
abiejy kojy apie 60% dubens ziedo stabiluma palaiko uzpakalinés strukttiros,
0 40 % priekinés [23]. Biomechaniniy procesy Zinojimas klinikinéje
praktikoje yra labai svarbus sékmingam pacienty gydymui. PaZeisto dubens
nestabilumo laipsnis priklauso nuo traumos energijos ir zmogaus fiziologiniy
savybiy (amziaus, gretutiniy patologijy). Visiskai nestabilus dubens ziedo
suzalojimas beveik visada jvyksta didelés energijos traumos metu,
dazniausiai pazeidziami ir kiti vidaus organai, tokie pacientai turi didele
nukraujavimo rizika, Zymiai padidéja mirStamumo rizika lyginant su
stabiliais arba dalinai stabiliais dubens suzalojimais. Taip pat skiriasi
gydymo ir diagnostikos taktikos bei algoritmai. Vadovaujantis $iais
biomechanikos principais ortopedui-traumatologui tampa paprasciau
pasirinkti teisingg konservatyvy ar chirurginj gydyma, jo pri¢jimus ir
fiksavimo metodus. Teisingas gydymo taktikos pasirinkimas ir pritaikymas
leidzia sumazinti nesugijimy, iSlickancio skausmo ir deformacijy rizika, kas
turi jtakos gyvenimo kokybei ir tolimiems funkciniams rezultatams [23, 41].
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2.3. Dubens kauly laiziai: patologija, traumos mechanizmas,
diagnostika ir klasifikacija

Patologija

Dubens ziedui tapti nestabiliam reikalinga, kad biity paZeista dviejose
ziedo dalyse, dazniausiai priekingje ir uZpakalingje. Dazniausiai dubens
traumos metu yra pazeidziamos gaktikaulio Sakos ir kryzkaulio sparnai.
Anksciau, kuomet diagnostikai nebuvo placiai naudojama KT, nebuvo
diagnozuojama kryzkaulio luziai be Zymesnio poslinkio, todél manyta, kad
vienos dalies zZiedo pazeidimas sukeldavo nestabilumg. Atsiradus
tikslesniems diagnostikos instrumentams, buvo suprasta, kad dazniausiai
esant priekinio ziedo pazeidimui yra ir uzpakalinio ziedo pazeidimas [42,
43]. Pagrindinis ,,raktas* j sékminga gydyma dubens ziedo suzalojime yra
zinojimas, kad beveik visada dubens Ziedas yra pazeidziamas maziausiai
dviejose vietose. Tik itin retais atvejais biina pazeista kazkuri viena dalis.
jungiantys gaktikaulius. Suzalojimo metu gali liZti vienos pusés arba abiejy
pusiy gaktikauliai, i$siskirti gaktiné sgvarza arba jvykti abu pazeidimai vienu
metu. Uzpakaling dubens Ziedo dalj sudaro kryzkaulis, klubakauliniai
kryzkaulio sgnariai, visos raiStinés struktiiros priekyje ir gale, jungiancios
kryzkaulj su klubakauliu bei klubakauliy sparnai. Kryzkaulio centras dalina
uzpakalinj zieda j dvi dalis. Pagal tai uZpakalinio ziedo suzalojimas
skirstomas j vienpusj arba abipusj. Sioje srityje gali biiti paZeistos kaulinés
struktiros, raiStinés struktiros arba abi vienu metu. Kompiuteringje
tomografijoje kauly luZiai matomi gerai, taiau raiS¢iy pazeidimas yra
vertinamas netiesiogiai, o vertinant kryzkauliniy klubakauliy (SI) sanariy
praplétimg ir asimetrija. Dazniausiai uzpakalinéje ziedo dalyje luzta
kryzkaulis, kurio lizio morfologija gali buti jvairi: vertikaliai (dazniausiai
stebimi lGiziai) per angas ar kiinus, lateralinéje dalyje ir horizontaliai (reciau
pasitaikantys liziai) arba kombinuotos variacijos, kurios priskiriamos prie
labai nestabiliy juosmeninés kryzkaulinés disociacijos luziy. Taip pat
kryzkaulis horizontaliai gali lazti ir Zemiau SI sanario, tokie ltziai dubens
nestabilumui turi mazai jtakos. Klubakaulio sparno luziai gali biti per SI
sanarj arba priekiau SI sanario [23, 27, 28, 44].

Traumos mechanizmas

Dubens kauly luziy morfologija priklauso nuo traumos metu veikianciy
jégy vektoriaus. Dazniausiai veikia kombinuoty kryp¢iy jégos. Kad
suprastume kokiomis kryptimis ir jy kombinacijomis veikianc¢ios jégos
itakoja dubens Zziedo vienokig ar kitokiag deformacija yra iSskiriama trys
pagrindinés rasys: priekinio uzpakalinio spaudimo (APC — anterior posterior
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compression), Soninio spaudimo (LC — lateral compression) ir vertikalios
Slyties (VS — vertical shear) jégos [23, 28, 39, 45-47].

Veikiant priekinio uzpakalinio spaudimo (APC) jégai gaktikauliai ir
klubakauliai aSinéje plokStumoje rotuojasi j iSore ir tokiu buidu jvyksta
»atviros knygos® suzalojimas. Taip pat literatiiroje Sios jégos dar gali biiti
apibiidinamos kaip iorinés rotacijos. Siy jégy vektoriai gali veikti i§ priekio
arba i§ uzpakalio. Priekyje jégos pirmiausia veikia klubakaulio sparno
virSutinius priekinius dyglius, kurie rotuoja iSorine kryptimi ir jtakoja
simfizes iSsiskyrimg arba gaktikauliy Saky luzius. Tesiantis jégos vektoriui
tolyn uzpakaline kryptimi ir rotuojant dubenkauliui yra pazeidZiamas
priekinis kryzkaulio klubakaulio raistis. Jeigu veikianti jéga nepazeidzia
uzpakalniy kryzkaulio klubakaulio rais¢iy komplekso, tada dubens ziedas tik
atsiveria kaip ,,atvira knyga“, tampa horizontaliai nestabilus, bet nepraranda
vertikalaus stabilumo. Veikiant itin didelei APC jégai gali paZzeisti ir
uzpakalinius krykaulinius dubenkaulio rais¢ius, bei kryzmeninj gumburo ir
kryzmeninj dyglinj rai$cius, tuomet dubens ziedas tampa visiskai nestabilus.
Uzpakalinéje dalyje jégos pirmiausia veikia klubakaulio sparno virSutinius
uzpakalinius dyglius ir rotuoja vieng arba abu dubenkaulius iSorine kryptimi.
Tai dazniausiai gali jvykti, kai Zzmogus krenta tiesiai ant nugaros. Kitas
daznas mechanizmas yra iSoriné rotacija, veikianti per vieng ar abu
Slaunikaulius. Dazniausiai tai atsitinka moto traumos metu, kuomet buka
jéga veikia vairuotojo j iSore iSsuktg $launj. Sioje situacijoje $launikaulis
atlieka sverto vaidmen; ir tokiu biidu pirmiausia yra pazeidziamos priekinj
dubens ziedg stabilizuojancios strukttros, o véliau gali biiti pazeidziamos ir
uzpakalinio dubens ziedo struktiiros [23, 28, 46, 48].

Veikiant Soninio spaudimo jégai dubens ziedas per klubakaulio sparng
arba Slaunikaulio didjji gumbura yra spaudziamas vidurio linijos kryptimi,
taip sukeldamas deformacija ir paZeidimg. DaZniausiai lazta gaktikaulio
Sakos ir kartu kryzkaulio vienos pusés sparnas, reCiau gaktikaulio $akos
kartu su klubakaulio sparno liziu priekyje arba per SI sanarj (pusménulio
tipo liziai). Veikiant nedideléms jégoms tokio tipo suzalojimai yra stabilis.
Taciau didelés jégos gali jtakoti ir visiSkg nestabiluma, kuomet pazeidziami
klubakaulio rais¢iy kompleksas. Tokiais atvejais luzus kryzkaulio sparno
priekinei daliai dubenkaulis su gaktikauliais rotuoja j vidy link vidurio
suzalojami ir dubens Ziedas tampa visiskai nestabilus [23, 28, 46, 49].

Vertikalios Slyties jégos veikia statmenai uzpakaline kryptimi per
uzpakalinio dubens ziedo struktiiras, taciau suzalojimai jvyksta ir priekinéje
dubens ziedo dalyje. Uzpakalinio dubens ziedo struktiiroms paZeisti
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reikalingas didelés energijos poveikis. Dazniausiai tai jvyksta krentant i$
didelio auks¢io ant vienos kiino pusés. Dubens ziedui, paveiktam S§lyties
jégu, paveiktos pusés dubenkaulis pasislenka virSutine uzpakaline kryptimi
[23, 28, 46, 50].

Remiantis Rick J Gehlert ir bendraautoriy atlikta studija noréciau
pazyméti, kad dazniausiai dubens ziedo suzalojimai jvyksta veikiant
kombinuotoms jégoms. Minéti autoriai iStyré pusménulio formos dubens
kauly suzalojimy mechanizmus, kurie priskiriami prie LC veikiamy jégy
suzalojimy ir nustaté, kad Sie luziai jvyko 63 % veikiant LC, 27 % APC ir
10 % VS [44].

Diagnostika

Dubens kauly liiziai dazniausiai jvyksta didelés energijos traumos metu,
todél visi pacientai, patyre didelés energijos traumas, turi buti pirmiausiai
vertinami ir gydomi pagal Amerikos chirurgy kolegijos sukurta pazangiosios
gyvybés palaikymo traumos protokolg (ATLS). Politrauma yra sisteminis
organizmo pazeidimas, o ne keliy ar vieno organo suzalojimas, tod¢l daznai
dubens kauly laZziai yra susije kity organy ar skeleto suzalojimais. Dubens
kauly luziy diagnostika prasideda ir atlickama kartu su ATLS protokolo
taikomais principais. Visada turi biti individualiai jvertinta diagnostikos
reikSme, reikalingumas ir skubumas sunkaus ir hemodinamiskai nestabilaus
paciento, ypac jei reikalingas paciento transportavimas. Politrauma patyrusiy
pacienty iStyrimo procediiras rekomenduojama skirstyti i pirmines (biitinas)
ir antrines. Pirminés proceduros turi biiti atlickamos viename priimamojo
kabinete, jas sudaro: kraujo dujy analizé, bendras klinikinis iStyrimas,
ultragarsinis iStyrimas, krutinés ir dubens rentgenogramos, galvos KT,
elektrokardiograma,  transezofaginé  echokardiografija,  retrogradiné
uretrografija. Antrinéms diagnostikos procediiroms atlikti galima pacienta
transportuoti j kitus specializuotus kabinetus. Antrinéms procediroms
priskiriama: kompiuteriné tomografija su kontrastu, angiografija [23, 28,
46].

I dubens ziedo suzalojimg orientuotas iStyrimas ir diagnostika visada
turi prasidéti nuo anamnezes, klinikinio dubens srities iStyrimo ir tik po to
radiologiniai diagnostiniai tyrimai. Anamnezés surinkimas i§ paciento (jeigu
Samoningas), artimyjy, greitosios personalo ir kt. susijusiy ir galin¢iy suteikti
informacijos apie traumos pobtidj asmeny yra labai svarbu, kad suzinotume
kokios energijos traumg patyré pacientas. Sveikiems jauniems zmonéms
dazniausiai dubens kaulai luzta tik esant didelés energijos traumai, todél
reikia tiketis aplinkiniy minkstyjy audiniy masyvaus suzalojimo, dubens ir
pilvo organy, kraujagysliy ir nervy suzalojimy. Literatliros duomenimis
dubens kauly tankis pradeda mazéti po 40 gyvenimo mety, todél vyresniems
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pacientams reikia vis maZesnés energijos suzaloti dubens kaulus [23].
Jauniems vyrams esant dubens ziedo suzalojimui reikia jtarti Slaplés
suzalojima, todél reikia jvertinti Slapimo spalva. Renkant anamneze reikia
i8siaiSkinti gretutinius susirgimus, kurie gali biiti reikSmingi tolimesniam
paciento gydymui. Visada reikia stengtis iSsiaiskinti traumos mechanizma,
jégos kryptj, kuria buvo paveiktas pacientas, tai labai svarbu traumatologui
vertinant rentgenogramas ir bandant suprasti suzalojimo mechanizma, nes
nuo to labai priklauso teisingos chirurginés taktikos pasirinkimas ir
tolimesnis paciento gydymas bei funkciniai rezultatai [45, 51].

Klinikinis dubens iStyrimas pradedamas nuo apzitiros, pacientas turi
biiti apzifirimas nuogas ir i§ visy pusiy, svarbu apzitréti ir jvertinti tarpvietg
ir apatines galiines. Vertiname dubens srities zaizdas, poodines hematomas,
deformacijas. Poodinés hematomos gali parodyti, kokia kryptimi dubens
ziedas buvo veikiamas, tai gali padéti vertinant radiologinius tyrimus. Taip
pat padeda jvertiniti minks$tyjy audiniy bukle bei diagnozuoti vidiniy audiniy
atsisluoksniavimo (Morel-Lavallee) sindromg. Apzifirint apatines galtines
vertiname jy ilgius, rotacija ir deformacijas, taip pat poodines hematomas bei
odos spalva. Abiejy galiiniy lyginimas padeda jvertinti kraujotaka ir galimus
suzalojimus dubens srityje [23, 28, 46].

Paciento dubens srities apciuopos metu vertiname krepitacija,
dubenkaulio nestabiluma, kuris yra vertinamas gulint pacientui ant nugaros,
gydytojo spaudziama ties priekiniais virSutiniais klubakaulio dygliais
uzpakaline Sonine kryptimi. Dubens ziedo horizontalaus ir visiSko pazeidimo
atveju jauciamas vienos pusés ar abiejy klubakauliy nestabilumas, kuris juda
spaudziama kryptimi. Jeigu pacientas yra samoningas, tai visada palpacijos
metu skysis labai suintensyvéjusiu skausmu dubens srityje, todél
nestabilumo testams atlikti ir jvertinti pacientui daznai reikalinga anestezija.
Taip pat horizontaly nestabiluma galime vertinti pacientui gulint ant
nugaros, kuomet abu klubakaulio sparnus spaudziami link vidurio linijos.
Pazeidimo atveju taip pat jauciamas vienos ar abiejy pusiy klubakauliy
nestabilumas. Vertikalus nestabilumas nustatomas, kuomet gydytojo viena
ranka uzdéta ant tiriamos pusés klubakaulio sparno priekinio virSutinio
dyglio, o kita ranka stumiama ir traukiama tirilamosios pusés koja
proksimaline ir distaline kryptimis. Sio iityrimo metu galima prasyti
asistento pagalbos traukti ir stumti kojg, nes vienam gali buti sunku atlikti
$ias manipuliacijas. Sio testo metu jau¢iamas klubakaulio poslinkis rodo
vertikaly nestabilumg. Rekomenduojama dubens palpacijg atlikti tik vieng
karta, ypac jei jtariamas nestabilus dubuo, nes judinant pazeistus dubens
kaulus didiname kraujavimo rizikg. KliniSkai labai informatyvi tiesioginé
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simfizés palpacija. Esant simfizés pazeidimui jos srityje ¢iuopsis duobute, tai
leis gydytojui jtarti dubens ziedo nestabiluma [28, 52, 53].

Dubens klinikiniam iStyrimui svarbi pilvo palpacija, jo raumeny
jtempimo jvertinimas, tai leidzia jvertinti pilvo organy pazeidimg ar
kraujavimg | pilvo ertme. Rektaliniu tyrimu jvertinama uodegikaulio ir
kryzkaulio padétis, galimi §iy kauly atviri luziai. [vertinamas ir tiesiosios
zarnos galimas suZalojimas. Taip pat prostatos padétis, jei prostata nejprastai
aukstai, reikia jtarti Slaplés pazeidimg. Bitina jvertinti jutiming ir motoring
sfinkterio funkcija, esant sutrikimas jtariama kryzmeninés srities nervy
Sakneliy pazeidimas (n. pudendus), kuris dazniausiai jvyksta masyvaus
kryzkaulio luzio atveju su poslinkiu. Taip jvertinama galliniy motorikos ir
jutimo sutrikimai, nes dubens liziy atveju gali biiti pazeistas juosmens
kryzmens rezginys [23, 53].

Radiologinis jvertinimas

Pirmiausiai yra atlieckama tiesiné dubens rentgenograma, kurios
pakanka pirminiam dubens Ziedo suzalojimo poslinkio dydziui nustatyti bei
jvertinti ar paveiktas jo stabilumas. Didesni dubens uzpakalinio ziedo
poslinkiai yra matomi ir tiesin¢je rentgenogramoje. Tiesiné rentgenograma
atlickama pacientui horizontalioje plok§tumoje gulint ant stalo, 0 rentgeno
vamzdis statmenai nukreiptas j dubens centra. Vertinant prieking dubens
rentgenograma reikia zinoti, kad dubuo zmogaus centrinés asies atzvilgiu yra
istrizas ir pakrypes j prieki apie 45° - 60° laipsniy. Todél tiesinéje
rentgenogramoje  stebésime jstriza jo vaizdg. Priekinéje dubens
rentgenogramos projekcijoje turime jvertinti simfizés pazeidima, gaktikauliy
Saky luzius, didelius dubenkauliy poslinkius ir jy asimetrija. [vertinama
giizduobiy suzalojimai, Slaunikauliy proksimaliniy galy suzalojimai,
klubakauliy sparny ir SI sanariy suzalojimai, taip pat jvertiname L5 skersiniy
ataugy galimi luziai, kurie gerai matomi priekinéje dubens rentgenogramoje,
esant Sios kaulinés strukttiros pazeidimui visada turime jtarti galima dubens
ziedo nestabilumg. Vertinant rentgenogramas visada reikia lyginti abiejy
pusiy struktiiras, jy asimetrija leidzia jtarti struktiiry pazeidimus ir dubens
nestabiluma, tai labai aktualu vertinant SI sanarius [23, 25, 28, 53, 54].

ISsamesniam dubens kauly ziedo jvertinimui atliekamos ortogonalinés
dubens rentgenogramos. Siy dviejy krypéiy dubens rentgenogramos buvo
aprasytos Pennal G.F. ir Sutherland G.O., kurios vadinamos ,,jé&jimo* (inlet)
ir ,,is¢jimo* (outlet) [39]. I¢jimo (inlet) rentgeno projekcijos yra atliekamos
pacientui gulinti horizontaliai ant nugaros, rentgeno vamzdis nukreiptas nuo
dubens centro iSvestos vertikalios linijos 60° kampu link galvos. [éjimo
projekcijoje vertinama uzpakalinis dubenkauliy poslinkis bei vidiné ir
iSoriné dubenkauliy rotacija [54]. I$¢jimo rentgenogramos atliekamos
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pacientui gulinti horizontaliai ant nugaros, rentgeno vamzdis nukreiptas nuo
dubens centro iSvestos vertikalios linijos 45° kampu link kojy. Outlet
projekcijoje vertinama dubens ziedo galimas vertikalus poslinkis, rotacinis
poslinkis sagitalin¢je plokstumoje. Padidinus i$¢jimo kampg iki 60° geriau
vizualizuojasi S1 ir S2 kiiny vaizdas, kuris padeda jvertinti kryzkaulio
morfologija ir nustatyti jo dismorfinius pakitimus, kurie yra reikSmingi
atliekant kryzkaulio fiksacija, kuomet reikia jvesti sraigtus tinkama kryptimi
[23, 53, 55, 56].

Pastaruoju metu iSsamesnei dubens kauly liziy diagnostikai naudojama
kompiuteriné tomografija, todél vis refiau Sios dvi projekcijos yra
naudojamos praktikoje pirminei diagnostikai, bet vis dar yra nepakeic¢iamos
operacijos metu fiksuojant uzpakalinj dubens Zieda.

Kompiuteriné tomografija (KT) Siuo metu laikoma auksiniu standartu
diagnozuojant dubens kauly suzalojimus. Plac¢iai naudojama visame
pasaulyje politraumos centruose, nes §is tyrimas atliekamas greitai, leidzia
tiksliai jvertinti ir diagnozuoti dubens suzalojimus, ypa¢ vertingas
uzpakalinio dubens Ziedo luzio diagnostikoje. KT leidzia Zymiai tiksliau
jvertinti dubens Ziedo nestabilumg jo pazeidimo atveju. KT wvaizduose
matomi kauly liziai ir be Zymesnio poslinkio, tiksliau galima jvertinti SI
sgnarius, jy asimetrija. Kryzkaulio liziy jvertinimas yra informatyvesnis,
galima matyti kryZzkaulio angy suzalojimus, lizgaliy migracijg | angas ar
stuburo kanalg.

Trijy dimensijy (3-D) kompiuterinés tomografijos vaizdai yra maziau
reikSmingi pirminei diagnostikai, taciau labai vertingi ruoSiantis operacijai,
ypa¢ jauniems ir maZziau patirties turintiems dubens chirurgams, taip pat
labai naudingi esant sudétingiems liiziems. Vaizdai trimatéje erdvéje padeda
suprasti lazio morfologija, pasirinkti tinkamus pri¢jimus, kuo tiksliau atlikti
laziy repozicijg ir fiksacija.

KT angiografija atlickama jtariant arterijos pazeidimg dubens srityje.
Indikacija atlikti §] tyrimg yra uzsitgses hemodinamikos nestabilumas
nepaisant taikomy medikamentiniy ar fiksacijos priemoniy. Literatiiros
doumenimis esant dubens kauly suzalojimui ir masyvios hemoragijos
pozymiams, arterijos pazeidimai diagnozuojami tik apie 11 — 15 %, todél $is
tyrimas néra rutininis ir daznai taikomas, nes pagrindiniai Kkraujavimo
Saltiniai dubens srityje yra veniniai rezginiai ir kraujavimas i§ kauly liuziy
[23, 57].

Branduolinis magnetinis rezonansas urgentingje dubens chirurgijoje
néra naudojamas, nes tai brangus, daug laiko uzimantis tyrimas. Sis tyrimas
naudojamas patologiniams dubens laziams, ,,nuovargio®, ,,nepakankamumo*
liziams [25].
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Klasifikacijos

Pagrindinés dubens kauly laZziy klasifikacijos literatiroje yra R. Judet ir
E Letournel (1964), J. Young — A. Burgess (1987) ir M. Tile (1996), kurios
pagrindu sukurta ir tobulinama AO/OTA Klasifikacija. Esant U-formos
luziams, kuriy metu jvyksta spinopelviné disociacija, dazniausiai
naudojamos dvi pagrindinés kryzkaulio liuziy klasifikacijos: Denis ir Roy-
Camille. Dubens kauly luziai klasifikuojami atsizvelgiant | anatomija,
suzeidimo mechanizma ir dubens Ziedo stabilumg.

Klasifikacijos remiantis dubens kauly anatomija

R. Judet ir E Letournel klasifikacija sukurta remiantis tik anatominiais
dubens kauly suzalojimais, placiai naudojama guzduobés liiziy
klasifikacijoje [58]. Denis klasifikacija vertina kryzkaulio lazius. Sioje
klasifikacijos kryzkaulis skirstomas ] tris zonas: I — lateraliné, II —
foraminaliné ir III — medialiné. Nustatyta, kad II zonos pazeidimai dazniau
sukelia sédimojo nervo suzalojimg, o III zonos suzalojimai — Zemesniy
kryzmens nervy Sakneliy suzalojimus (n. pudendus), kurie sukelia tarpvietés
jutimo bei motorinius sfinkterio sutrikimus [59].

Roy-Camille kryzkauliy laziy klasifikacija suzalojimus skirsto j tris
tipus: | tipas — lenkimo 1Gzis, su proksimalinio fragmento pasilenkimu j
priekj, II tipo — lenkimo laZzis su proksimalinio kryzkaulio fragmento
uzpakaline dislokacija, III tipo — tiesimo luzis su virSutinio fragmento
priekiniu poslinkiu. Si klasifikacija daZniausiai naudojama esant
spinopelvinés disociacijos suzalojimams, kuri padeda pasirinkti luziy
repozicijos ir fiksavimo metoda. Remiantis kryzkaulio anatominy struktiiry
suzalojimais taip pat klasifikuojami liiziai pagal jy forma ir Zymimi raidémis
(17 pav.) [60]. Deja, bet remiantis $ia klasifikacija nejmanoma prognozuoti
neurologinés funkcijos pazeidimo [61, 62].

Klinikingje praktikoje maziau naudojamos klasifikacijos, kurios
smulkiau suklasifikuoja tik gaktikaulio lazius ir klubakaulio sparno luzius,
taciau jos turi reikSmeés pasirenkant operacing taktika, fiksacijai naudojamy
konstrukcijy pasirinkimui ir 1aziy repozicijai. Prie LC tipo luziy, kuomet
luzta klubakaulio sparnas ties SI sgnariu (,,pusménulio* formos luziai), A. C.
Day kartu su bendraautoriais sukiiré klasifikacija, kuri paremta lizio dydziu
ir santykiu su SI sgnariu: I tipas — didelis klubakaulio sparno fragmentas,
kuris turi kontakta su SI sgnariu, o dislokaves fragmentas yra 1/3 SI sgnario,
Il tipas — laZes ir dislokaves fragmentas apima puse SI sagnario, III tipas —
mazas luzio fragmentas, kuris turi tik 1/3 kontakta su SI sgnariu [63].
Nakatani klasifikacija gaktikaulio lGzius skirsto j tris zonas: I — nuo simfizés
iki uztvarinés angos priekinio krasto, II — uztvarinés angos zona, III — nuo
uztvarinés angos uzpakalinio krasto iki giizduobés [64].
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Klasifikacija remiantis suzalojimo mechanizmu.

Dazniausiai naudojama tokio tipo klasifikacija yra Young — Burgess,
autoriai 1986 metais iStyré 142 pacientus ir suklasifikavo dubens ziedo
lazius remiantis lGdZio mechanizmu. Remiantis $ia klasifikacija galima
prognozuoti mirStamumga, hemotransfuzijos poreikj, kity organy suzalojimus
[65]. Young — Burgess klasifikacija turi keturias pagrindines grupes: LC
(Soninés kompresijos), APC (priekinés uzpakalinés kompresijos), VS
(vertikalios Slyties) ir kombinuotg. Kiekviena i§ $iy grupiy skirstomos i
subgrupes. LC I subgrupé apibudina veikimo jégos pusés kryzkaulio ir
gaktikaulio lazius. Jégos vektorius veikia labiau uzpakalingje srityje. LC 11
subgrupé apibiidina taip pat veikimo jégos pusés kryzkaulio, gaktikaulio ir
klubakaulio sparno luzius. Taciau jégos veikimo vektorius yra Siek tiek
priekiau. Tokio tipo ltiziai literatiiroje zinomi kaip ,,pusménulio® liiziai. LC
IIT 1uziai jvyksta veikiant Zymiai didesnéms jégoms. Jégos veikiamos pusés
dubenkaulis rotuoja j vidy ir taip paveikia kitos pusés priekinj kryzkaulio
klubakaulinj raistj, kryzmeninj gumburo, kryzmeninj dyglio rai$Cius ir
gaktikaulio Sakas, jvyksta prieSingos puseés ,,atviros knygos* pazeidimas su
tos pacios pusés kaip ir veikimo jéga LC II laziais. J. Young and A. Burgess
nustaté, kad LC suzalojimy grupéje 100 % atvejy buvo luzg gaktikauliai,
88% kryzkauliai, 19% diagnozuoti klubakaulio sparny liZiai, 19% centrinis
Slaunikaulio galvos i$nirimas. Pasteb¢jo, kad gaktikauliy Saky lGziai biina
labiau horizontalds, o vertikalios Slyties luziams labiau buidinga vertikalts
gaktikaulio Sakos luziai [49]. APC I subgrupei priklauso tik simfizés
suzalojimai, kurie biina iki 25 mm plocio, nes uzpakalinio ziedo priekinés ir
uzpakalinés bei dubens dugno raistinés strukttiros nebiina pazeistos. APC 11
simfizés iSsiskyrimas platesnis nei 25 mm, nes pazeidziamos uzpakalinio
ziedo priekinis krymeninis klubakaulio raistis, taciau uZzpakalinés grupés
subgrupés pazeidimas atitinka APC 1I, tik papildomai suzalojami
uzpakaliniai kryzmeniniai klubakaulio ria$¢iai. Sio tipo liziai yra visiskai
nestabilts. VS luziai yra visiSkai nestabiliis, nes pazeidziamos visos raistinés
struktiiros kombinacijoje su tos pacios pusés kauly liziais. Dubenkaulis
pasislenka i virSy ir j uzpakalj. Ketvirtajai grupei priskiriami minéty laziy
kombinacijos. Young - Burgess Kklasifikacija yra paprasta, lengvai
jsiminama, puikiai tinka jauniems ortopedams-traumatologams bei
gydytojams, kurie maziau susiduria su dubens kauly laziais ir jy gydymu
[28, 49, 50, 66].

Klasifikacijos remiantis dubens Ziedo stabilumu

M. Tile sudaré dubens kauly luziy klasifikacija, kuri buvo skirstoma j
A — stabilius ltzius, B — dalinai stabilius (horizontaliai nestabiliis, taciau
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vertikaliai ir uZpakaline kryptimi stabiliis) ir C — visiSkai nestabilius luzius
[67]. Véliau AO ortopedy-traumatology asociacija remiantis M. Tile sukurta
klasifikacija jg patobulino, atsizvelgiant | dubens Ziedo stabilumg, traumos
mechanizma ir anatomijg suktiré Siuo metu placiai naudojama AO/OTA
dubens kauly liziy klasifikacija [23, 68, 69]. AO/OTA klasifikacijoje dubens
kaulas Zymimas pirmu skaic¢iumi 6. Antras skaiCius 1, kuris nurodo dubens
ziedg. Grupés skirstomos | A, B, C. 61-A tipui priklauso stabilis dubens
ziedo liiziai, pazeistas kaulas nejtakoja dubens ziedo stabilumo praradimo.
61-B tipo liziai yra dalinai stabiliis, nes yra nepazeistos uzpakalinés raistinés
dubens Ziedo struktiiros, todél laziai vertikalia kryptimi yra stabilas. Siy tipy
luziy dislokacija uzpakaliniame Ziedo segmente galima iki 1 cm, jei stebimas
didesnis poslinkis, tuomet liizis laikomas visiskai nestabiliu. 61-C tipo luziai
yra visiSkai nestabiliis ltiziai ir horizontalia ir vertikalia kryptimis. Jie siejami
su labai didelés energijos traumomis, masyviu aplinkiniy audiniy ir kity
organy suzalojimais, dubens srities kraujagysliy ir nervy suzalojimais.
Zemiau detaliai pateikta AO/OTA Kklasifikacija, kurig daZniausiai naudoja
savo praktikoje ortopedai-traumatologai [23, 68, 70].

e 61-Al — avulsiniai dubenkaulio luZiai
o0 Al.1 — klubakaulio sparno dyglio liizis
® A1.11 — priekinio virSutinio klubakaulio dyglio ltzis
» A1.12 — priekinio apatinio klubakaulio dyglio lazis
» A1.13 — gaktikaulio dyglio luzis
o Al.2 — avulsinis klubakaulio sparno keteros lizis
0 Al.3 — Avulsinis sédimojo gumburo lizis
e 61-A2 — tiesioginio smiuigio paZeistas dubenkaulis
0 A2.1 — klubakaulio sparno luiZis
» A2.11 — vieno fragmento luzis
® A2.12 — dviejy ir daugiau fragmenty luziai
0A2.2 — vienos pusés priekinio ziedo kauly luzis
= A2.21- gaktikaulio ir/arba gaktikaulio Sakos luzis
» A2.22 — gaktikaulio ir simfizés suzalojimas
0 A2.3 — abiejy pusiy priekinio ziedo kauly luziai
» A2.31 — abiejy pusiy gaktikauliy Saky laZziai
" A2.32 — vienos pusés gaktikaulio Sakos ir simfizés
suzalojimas
e 61-A3 — skersi kryzkaulio ir uodegikaulio luziai
0 A3.1 — kryzkaulio uodegikaulio jungties dislokacija
0 A3.2 — kryzkaulio liizis be poslinkio
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0 A3.3 — kryzkaulio liZis su poslinkiu
e 61-B1 - vienos pusés uzpakalinio ziedo priekiniy struktiiry
suzalojimas su iSorine rotacija
o0 B1.1 — iSoriné dubenkaulio rotacija su SI sgnario pazeidimu
o0 B1.2 — iSoriné dubenkaulio rotacija su kryzkaulio liziu
e 61-B2 - wvienos pusés uzpakalinio ziedo priekiniy struktiiry
suzalojimas su vidine rotacija
oB2.1 — lateralinés kompresijos kryzkaulio 1iizis su priekinio
ziedo suzalojimu
»B2.11 — tos pacios pusés priekinio ziedo suzalojimas
= B2.12 — kitos pusés priekinio Ziedo suzalojimas
0B2.2 — kryzkaulio lazis susisiekiantis su SI sgnariu kartu su
priekinio ziedo suzalojimu
= B2.21 — tos pacios pusés priekinio ziedo suzalojimas
»B2.22 — kitos pusés priekinio ziedo suzalojimas
0 B2.3 - klubakaulio sparno liizis per SI sanarj kartu su priekinio
ziedo suzalojimu
= B2.31 - tos pacios pusés priekinio ziedo suzalojimas
= B2.32 - kitos pusés priekinio ziedo suzalojimas
e 61-B3 — pazeistos abi uzpakalinio ziedo pusés, taCiau abiejose pusése
iSlieka vertikaliai stabilts
0 B3.1 — abipus Bl tipo suzalojimas (,,atvira knyga®)
»B3.11 — abipus SI sgnariai priekiniai suzalojimas
®B3.12 — abipus kryzkaulio liziai
=B3.13 — vienos pusés SI priekinis pazeidimas, kitos
pusés kryzkaulio liizis
0 B3.2 — Abipus rotacinis nestabilumas su vienos pusés APC ir
kitos pusés LC pazeidimu pagal Young-Burgess
klasifikacija
0B3.3 — Abipusis rotacinis nestabilumas su abiejy pusiy LC
pazeidimais
e 61-C1 — vienos pusés uZpakalinio ziedo visy struktiiry pilnas
suzalojimas
0CLl.1 — uzpakalinio Ziedo visiSkas nestabilumas esant vienos
pusées klubakaulio sparno liziui, neinanc¢iam per SI sgnarj
0C1.2 - uzpakalinio Ziedo visiSkas nestabilumas esant vienos
pusés klubakaulio sparno ltziui per SI sgnarj
0C1.3 - uzpakalinio Ziedo visiSkas nestabilumas esant vienos
pusés kryzkaulio ltiziui
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e 61-C2 — jégos paveiktoje puséje dubens ziedas visiS$kai nestabilus,
kitoje puséje dalinai nestabilu
0C2.1 — kai visiskai nestabilioje pazeidimo puséje yra lizg per
klubakaulio sparng
0C2.2 - kai visiskai nestabilioje pazeidimo puséje yra lize per
SI sgnarj
0C2.3 - kai visiskai nestabilioje pazeidimo puséje yra lize per
kryzkaulj
e 61-C3 — dubens Ziedas visiSkai nestabilus abiejose pusése
0C3.1 — uzpakalinio ziedo liiziai abipus eina per klubakaulio
sSparnus
0 C3.2 — uzpakalinio ziedo luziai vienoje puséje per klubakaulio
sparnus, kitoje per kryzkaulj
0 C3.3 - uzpakalinio ziedo luziai abipus eina per kryzkaulius

AO/OTA iSsami klasifikacija yra sudétinga, sunkiai jsimenamos
subsubgrupés, taCiau klinikingje praktikoje visiSkai pakanka naudotis
grupémis ir subgrupémis, kurios turi prognosting ir klinikine reikSme.

Dubens nepakankamumo liziy klasifikacija

Dubens nepakankamumo liuziy (FFP) klasifikacija sudaré ir pasitlé
P. Rommens ir A. Hofmann 2013 m [71]. Si klasifikacija grindziama
nestabilumo laipsniu, kuris yra svarbus priimant sprendimg dél gydymo
taktikos, operacijos tipo ir apimties. Nestabilumo laipsnis jvertinamas
remiantis radiologiniais ir klinikiniais radiniais. ISskiriamas lengvas,
vidutinis, aukstas ir didziausias nestabilumas.

e FFP | tipo - tai izoliuoti priekinio dubens ziedo ldziai, néra
uzpakaliniy struktiiry pazeidimo. la tipo luZziai yra vienos puses
gaktikauliy paZeidimas, Ib tipo — abiejy pusiy gaktikauliy
pazeidimai.

o FFP Il tipo - uzpakalinio dubens ziedo (kryzkaulio) liuziai be
poslinkio. lla - izoliuotas kryZzkaulio pazeidimas, IIb - kryzkaulio
Soninés masés priekinés dalies suspaudimo lizis su gaktikaulio Saky
luziu. Ilc — kryZzkaulio, klubakaulio sparno ar sakroiliakinis liiZis be
poslinkio kartu su priekinio dubens Ziedo pazeidimu.

e FFP 1lI tipo - uzpakalinio dubens ziedo liziai ir priekinio dubens
ziedo luziai su poslinkiais. Illa — vienos pusés klubakaulio sparno
lazis su poslinkiu, IIb - vienpusis iliosakralinio sgnario pazeidimas,
Illc - vienpusis kryzkaulio luzis.
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e FFP IV tipo — abipusis uzpakalinio ziedo pazeidimas su poslinkiu. IVa
— abipusis klubakaulio liizis arba abipusis SI sgnario pazeidimas,
IVb — abipusis kryzkaulio lazis, spinopelviné disociacija, IVc —
kombinuotas abipus uzpakalinio ziedo suZzalojimas su priekinio
ziedo suzalojimu.

Spinopelvinés disociacijos klasifikacijos

Remiantis literatiira kryzkaulio lGziams vertinti daZniausiai naudojama
Denis ir Roy-Camille klasifikacijos [59, 60]. Denis Klasifikacija paremta
kryzkaulio luzio kryptimi, vieta ir lygiu atsizvelgiant j galimus nerviniy
struktiry pazeidimus [72]. Sioje klasifikacijos kryzkaulio lazis yra
skirstomas ] tris zonas: | zona — liizis einantis lateraliau kryzkaulio angy,
Il zona — luzis eina per kryzkaulio angas, ta¢iau nesusij¢s su stuburo kanalu,
Il zona — lazis susijes su stuburo kanalu ir eina medialiau kryzkaulio angy
[59]]72]. Denis F. kartu su bendraautoriais nustaté, kad I zonos suzalojimo
metu 5.9% jvyksta neurologiniy struktiry pazeidimas, II zonos pazeidimo
metu — 28.4%, Il zonos — 56.7% [59]. Sios klasifikacijos didZiausias
trikumas yra mazas sutariamumas tarp skirtingy vertintojy ir to paties tyréjo
pakartotinio vertinimo [72].

Roy-Camille klasifikacija yra patobulinta Denis klasifikacijos versija,
kuri III zona suklasifikuoja j tipus. Pagal Roy-Camille klasifikacijg I tipo
kryzkaulio liizis yra lenkimo, kuomet proksimaliné kryzkaulio luzio dalis
palinksta j priekj, II tipo — lenkimo ldizis, kuomet proksimaliné kryzkaulio
dalis pasilenkia j priekj ir dislokuojasi atgal, III tipo — tiesimosi luzis su
proksimalinio segmento priekine dislokacija, 1V tipo — daugiaskeveldrinis
proksimalinio segmento liiZis be distalino segmento dislokacijos [73][74]. Si
Klasifikacija turi didesng reik§me nerviniy struktiiry pazeidimo diagnostikai,
gydymui ir prognozei [75].

2.4. Dubens funkcijos rezultaty ir gyvenimo kokybés jvertinimas

Medicinoje kaip ir daugumoje kity moksly Saky matavimas yra esminis
tyrimo komponentas [76], nes tik matuojant mes galime jvertinti,
prognozuoti gydymo rezultatus, jy pokycius, palyginti rezultatus tarp jvairiy
grupiy ir tobulinti gydymo algoritmus [23, 77]. Taciau norint gauti
patikimus, prasmingus matavimo rezultatus, kurie leisty atskleisti, atkartoti,
iSaiskinti objektyvius ir kuo tikslesnius rezultatus mums reikalingi pagrjstai
sudaryti, lengvai pritaikomi, validizuoti ir visiems tos srities specialistams
aisklis instrumentai. Todél Siuolaikinéje mokslinéje praktikoje atsisakoma
remtis neiSmatuojamais ir neobjektyviais duomenimis [78]. Per paskutinius
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sugalvoty naujy chirurginiy metody ar gydymo biidy poveikis funkciniams
rezultatams ir gyvenimo kokybei dazniausiai yra nezymis, todél reikalingi
kuo tikslesni matavimo instrumentai [76]. Pastaruoju metu nebekeliami
klausimai ar reikia matuoti gydymo rezultatus, taciau pagrindinés diskusijos
yra kaip tiksliau ir patikimiau juos jvertinti. Paskutiniy metu medicinoje
keiCiasi supratimas apie sveikatos ir jos prieziiiros poveikj zmogaus
gyvenimo kokybei, maziau kreipiamas démesys ] kiekybiniy rezultaty
gerinima, taciau daugiau j kokybiniy [76]. Ne iSimtis ir ortopedija-
traumatologija bei specifiné dubens chirurgijos sritis. Tradiciskai dubens
ziedo gijimo rezultatams jvertinti daugiausiai démesio buvo skiriama
rentgenologiniams vaizdams ir subjektyviems skausmo bei nevalidizuotiems
dubens funkcijos rezultatams, kurie neleidzia palyginti studijy ir gydymo
rezultaty [23, 79-81]. Gydytojai atsizvelgdami j paciento nusiskundimus,
kurie buvo daZniausiai siejami su pazeistos srities skausmu, iStirdami
paciento sanariy, galtiniy judesius, jvertindami dubens apkrovos testus, jy
skausmingumga bei kauly gijima rentgenogramose spresdavo apie gydymo
veiksmingumg. Taciau gydymo tikslas yra pagerinti paciento gyvenimo
kokybe, jo funkcinius rezultatus, todél butina atsizvelgti | paties paciento
savo biiklés vertinima. Siam tikslui pasiekti yra naudojami pacientams skirti
klausimynai. Bendrieji klausimynai, matuojantys gyvenimo kokybe
(psichine ir fizing bukle), yra naudojami nustatyti ir palyginti jvairiy
suzalojimy ar ligy poveikj sveikatai. DaZniausiai naudojami yra SF-36 ir
EQ-5D klausimynai, kurie lygina sveikatos bukle su bendros populiacijos
sveikatos bukle [79, 82, 83]. Taciau $ie klausimynai ne visada gali tinkamai
jvertinti specifiniy bukliy sukeltas problemas, todél yra sukurta ir naudojami
specifiniai ligai ar suzalojimui skirti klausimynai, kuriy tikslas yra jvertinti
konkrecias problemas, kurias patiria asmenys, turintys tam tikra sveikatos
sutrikima. Esant dubens Ziedo suzalojimui dazniausiai naudojami specifiniai
klausimynai: ,,Majeed” dubens funkcijos klausimynas ir ,Jowa* dubens
klausimynas [78, 79, 84]. Biklei specifiniai klausimynai yra maZziau
naudingi lyginant skirtingas sveikatos biikles. Todél dazniausiai atliekant
tyrimus naudojamas bendras ir specifinis suzalojimui klausimynai.

Siuo metu sudaryti specifinius klausimynus paciento buklei jvertinti
rekomenduojama remiantis Siais etapais: 1 — pacienty, turinCiy specifinj
suzalojimg ar susirgimg, nustatymas, 2 — specifiniy klausimy sudarymas,
3 — klausimy mazinimas, 4 — pirminis klausimyno tikrinimas, 5 —
klausimyno psichometriniy savybiy iStyrimas [76]. Taciau pagrindiniai
dubens funkcijg vertinantys klausimynai, kurie buvo sukurti ank$¢iau nei
Siuo metu sitilomos rekomendacijos, néra sukurti pagal visus Siuos etapus
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[23, 78]. Nepaisant to, jie yra dazniausiai naudojami dél to, kad galima
palyginti savo gautus rezultatus su kity autoriy rezultatais.

2.4.1. Specifinis ir bendras klausimynai

MS specifinis dubens liziy klausimynas

S. A. Majeed 1989 m. sukiir¢ ir publikavo savo vardo klausimyna, kuris
prospektyviai i§tyré 60 pacienty operuoty dél dubens kauly luziy ir vertino
funkcinius rezultatus po 6 ir 30 mén [78]. Si skalé yra viena i§ daZniausiai
naudojama iki $iy dieny kaip specifinis klausimynas, vertinantis funkcinius
rezultatus po dubens suZalojimy [79]. Siame klausimyne yra vertinami penki
pagrindiniai faktoriai: skausmas, sédéjimas, jud¢jimas, lytiniai santykiai ir
pokyciai darbe. Maksimali baly suma, kurig gali surinkti dirbantis zmogus
yra 100, nedirbantis Zzmogus 80 baly. Pagal baly skaiciy sugrupavo kliniknj
jvertinimg atskirai dirbantiems ir nedirbantiems pacientams (1 lentelé).

Pries susizalojima Pries susiZalojimg Laipsnis
dirbo nedirbo
>85 >70 Puikus
70 - 84 55 -69 Geras
55 - 69 45 - 54 Patenkinamas
<55 <45 Blogas

Skausmas skaléje buvo jvardintas kaip vienas i§ svarbiausiy faktoriy,
kurj sudaré Sesi teiginiai ir kiekvienam teiginiui skirta atitinkama baly suma
(1 priedas), minimalus balas — 0, maksimalus — 30. Judéjimas vertikalioje
padétyje skirtomas j tris grupes: su pagalbinémis priemonémis, be pagalbiniy
priemoniy ir éjimo atstumas. Kiekviena grupé turi po SeSis teiginius,
minimalus balas — 0, maksimalus — 12. Sédéjimas apibtudinamas kaip svarbi
funkcija po dubens luziy, taCiau turi maZesn¢ reikSme nei judéjimas, ji
sudaro keturi teiginiai, minimalus balas — 0, maksimalus — 10. Lytiniai
santykiai vyrams ir moterims buvo vertinami vienodai keturiais teiginiais,
démesys skiriamas j skausma ir komforta, bet ne | impotencijg dél
neurologiniy ar psichologiniy sutrikimy, minimalus balas — 0, maksimalus —
4. Jeigu lytiniy santykiy pacientas tiriamuoju laikotarpiu neturéjo, tuomet
buvo skiriama 4 balai. Darbas ir jo poky¢iai darbe buvo vertinami penkiais
teiginiais, minimalus balas 0, maksimalus 20. Pacientams, kurie nedirbo
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traumos metu, yra nevertinama §i klausimyno dalis, todél jy maksimalus
bendras balas gali bati 80 (1 priedas). S.A. Majeed teigia, kad §j klausimyna
galima naudoti lyginant jvairius dubens luziy gydymo metodus. Remiantis
K. A. Lefaivre kartu su autoriais atlikta literatiiros analize apie MS
klausimyng nustatyta, kad iki 2011 mety nebuvo nustatytos psichometrinés
klausimyno savybés. Duomeny bazése jie surado tik du straipsnius, kuriuose
yra tiriama MS ir SF-36 klausimyny koreliacija [11, 79, 85]. 2014 m.
K. A. Lefaivre kartu su bendrautoriais iStyré MS klausimyno konstrukcijy ir
turinio pagristuma bei nustaté stiprig koreliacija tarp SF-36 fizinio
komponento [86]. Kadangi MS dazniausiai naudojamas kaip specifinis
dubens suzalojimui klausimynas, nors néra iSsamiai iStirtas pasaulyje ir
pritaikytas Lietuvai, todél buvo nuspresta istirti psichometrines savybes ir
atlikti MS klausimino pritaikyma Lietuvos pacientams.

SF-36v2 bendrasis gyvenimo kokybés vertinimo klausimynas

SF-36 klausimynas yra gerai zinomas ir dazniausiai naudojamas visame
pasaulyje tyrinéjant jvairiy ligy jtakg gyvenimo kokybei [87]. Taip pat ne
i8imtis ir tiriant gyvenimo kokybe po dubens kauly laziy. SF-36 priskiriamas
prie bendriniy (angl. generic) klausimyny, kurie naudojami skirtingy ligy
poveikio sveikatai palyginimui [23]. Sis klausimynas sukurtas ir publikuotas
1992 metais, o véliau koreguotas ir sukurta antra versija [88, 89]. SF-36
klausimynas adaptuotas daugelyje Saliy bei placiai iStirtos psichometrinés
savybés, taip pat ir Lietuvoje [90]. Gyvenimo kokybé klausimyne
apiblidinama aStuoniais parametrais, kuriuos dazniausiai vertina sveikatos
srityje: 1) fiziniu aktyvumu, 2) kasdienés veiklos apribojimu dél fizinés
buklés, 3) kiino skausmu, 4) bendros sveikatos jvertinimu, 5) energingumu ir
gyvybingumu, 6) socialiniais rySiais, 7) veiklos apribojimais dél emocinés
buklés, 8) emocine bukle. IS Siy parametry apskai¢iuojama fiziniy
komponenty santrauka (PCS) ir psichiniy komponenty santrauka (MCS).
Papildomas klausimas apie sveikatos poky¢ius nepatenka j bendrg rezultaty
skai¢iavimg.  Kiekvienos srities skaitiné reikSmé yra nuo 0 iki 100
(geriausias galimas jvertinimas), taciau SF-36 leidzia atlikti normomis
pagristus vertinimus, tai leidzia tarpusavyje palyginti visy aStuoniy
parametry rezultatus. Siuo metu yra sukurta programa ,,Optum® ProCore*,
kuri automatidkai suskaiiuoja ir jvertina parametry reik§mes. Si programa
buvo naudota $iame darbe skai¢iuojant SF-36v2 rezultatus. Sio klausimyno
lietuviska versija su licencijg naudoti jsigijome i§ Quality Metric
Incorporated Company. SF-36v2 visy aStuoniy subskaliy rezultatai buvo
apskaiciuoti naudojant asmeniniam kompiuteriui skirta programing jranga
,Optum® ProCore®.
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2.5. Dubens kauly liziy gydymas, komplikacijos

Gydymas

Dubens kauly luziy gydymas yra sudétingas ir reikalaujantis
multidisciplininés specialisty komandos, nes Sie suzalojimai btina dél didelés
energijos traumos su gretutiniais organy pazeidimais, daznai lydimi
trauminio Soko. Todél pirminis gydymo tikslas yra iSgelbéti paciento gyvybe
ir i§saugoti kognityvines funkcijas. ISimtys yra izoliuoti dubens kauly liZiai,
kurie jvyksta mazos energijos traumos metu ir dazniausiai pasitaiko vyresnio
amziaus pacientams (nepakankamumo liiziai). Yra zinoma, kad pacientams,
patyrusiems daugybinius organy suZzalojimus, svarbiausi faktoriai, kurie
jtakoja iSgyvenamumg, yra hemoragijos korekcija ir galvos traumos
(intrakranijinés hematomos) skubus gydymas [23]. Siais duomenimis
paremta dauguma politraumg patyrusiy pacienty diagnostikos ir gydymo
algoritmy, kurie padeda grei¢iau ir efektyviau istirti ir pradéti gydyti
pacienta. Politrauma patyrusiy pacienty gydymas turi prasidéti jvykio
vietoje, nesgmoningiems pacientams visada reikia jtarti dubens ziedo
suzalojima (25% dubens suzalojimo atvejy), ypa¢ esant matomiems
mink$tyjy audiniy suzalojimams dubens srityje (80% nestabiliy dubens
suzalojimo atvejy) [25]. Gydymas turi prasidéti kuo greiCiau ir atitikti
bendrus ATLS principus [91]. Pirmenybé teikiama atviry kvépavimo taky,
kvépavimo ir kraujotakos palaikymui, bitina intraveniné skysciy infuzija,
esant reikalui taikomas skubus gaivinimas, intubacija ir paciento skubus
gabenimas ] pirminj traumy centrg [23, 25, 91]. Dubens kauly laziy
gydymg tikslinga buty i$skirti dvi grupes: pirma — komplikuota dubens
trauma, antra — nekomplikuota dubens trauma [25].

Komplikuota dubens trauma dazniausiai jvyksta dél didelés kinetinés
energijos traumos (eismo jvykio metu, kritimas i§ auks¢io, sunkiy
pramoniniy daikty, prietaisy prispaudimas), kurios metu pazeidziamas
dubens ziedas kartu su aplinkiniais dubens srities minkstaisiais audiniais,
dubens organais, kraujagyslémis ir nervais. Neretai tokiems pacientams
jvyksta trauminis Sokas dél nukraujavimo, kurio daZniausia prieZastis yra
veniniy rezginiy pazeidimas ir kraujavimas i§ l0ziy zonos, o reciau
pasitaikantis kraujavimas i§ pazeisty klubiniy arterijy ir jy Saky [10, 25].
Ikistacionarinis komplikuoty dubens traumy gydymas turi prasidéti jvykio
vietoje pirmiausiai taikant ATLS principus. Dubens pazeidima reikia jtarti,
kuomet stebimos zaizdos, nubrozdinimai arba deformacijos dubens srityje,
taip pat atkreipiamas démesys | kojy ilgiy asimetrija, kuri gali padéti jtarti
dubens suzalojimg. Atsargiai palpuojant ir spaudziant klubakaulio sparnus
jauCiamas nestabilumas parodo galimg dubens suzalojimg. Jtarus dubens

37



ziedo suzalojimg reikalinga imobilizacija, kuri gali buti taikoma vakuuminiu
&iuziniu, paklode ar dubens dirzu [25]. Siy priemoniy tikslas yra sumazinti
dubens turj, tokiu bidu yra stabilizuojami dubens kaulai, stabdomas
kraujavimas, grei¢iau jvyksta savaiminé tamponada [92]. Tai labai
veiksminga priemoné laikinai fiksacijai, nes Zzinome, kad net 90%
kraujavimo priezastis dubens srityje biina i§ veninio rezginio ir kauly liziy
[10, 23]. Nustatyta, kad skubi dubens iSoriné kompresija sumazina
mirStamuma, transfuzijy kiekj, hospitalizacijos laika, padeda kontroliuoti
hemoragija, skausma, stabilizuoja luzius, yra neinvaziné, greitai pritaikoma
ir pigi procedira [93-95]. Remiantis R. Willem literatiiros apzvalga
vidutiniskai iSoriné fiksacija dirzu taikoma apie 10 val. [92], taliau yra
nustatyta, kad taikant iki 48 val. nesukelia dubens srities odos pazeidimy
[96]. Taisyklingai dubens dirzas yra dedamas per $launikaulio didZiuosius
gumburus apjuosiant ir suverziant dubenj [23, 97]. Nors ir Zinoma, kad esant
nestabiliems dubens Zziedo suzalojimais pirminiam laziy stabilizavimui ir
dubens tiirio mazinimui yra labai veiksmingas dubens dirzas, taciau ne
visada laiku yra taikomas. Tiek komerciniai dubens dirzai, tiek paprastos,
visiems prieinamos paklodés yra efektyvios stabilizuojant 1GZj ir mazinant
dubens tiirj bei maZinant komplikacijy ir mir§tamumo rizikg [93-95, 98]. R.
Vaidya atliktoje studijoje nustaté, kad tik 47% pacienty su nestabiliu dubens
ziedo pazeidimu buvo taikyta iSoriné kompresija dirzu, nepaisant to, kad
pagal ATLS tai yra standartiné procediira. Lateralinés kompresijos luziams
buvo pritaikyta 33%, APC ir VS suzalojimams 63%, dazniausiai (72%
atvejy) priminé imobilizacija dirzu buvo taikoma po rentgenologinio
iStyrimo, taciau autorius pazymi, kad imobilizacija dirzu reikia taikyti po
antrinio jvertinimo, jtariant dubens Ziedo nestabilumg, norint sumazinti
komplikacijy rizika [99]. W. Spanjersberg atlikes literattiros apzvalga
nustaté, kad vidutiniskai nuo traumos iSoriné kompresija dirzu taikoma po
43 wval. (1-10 wval.) [92]. Remiantis Young-Burgess Klasifikacija
rekomenduojama taikyti iSoring dubens kompresija dirzu S$io tipo
suzalojimams: APC, VS, kombinuotiems suzalojimams ir LC3 tipo luziams,
taciau kitiems LC tipo luziams veiksmingumas yra abejotinas [92, 99].

Gydymas stacionare turéty biiti pradedamas vadovaujantis nurodyto
algoritmo principais (1 paveikslas) [23].
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Komplikuota dubens trauma

|

ATLS
Pirminis istyrimas
Pilvo echoskopija
Hemodinamikos jvertinimas
(laktatai)

— |

Kritiné paciento buklé Trauminis Sokas Hemodinamika stabili

Dubens tamponada Dubens dirZas arba ioriné
fiksacija

}

Dubens tamponada arba KT Antrinis istyrimas

angiografija l

|

RITS RITS ——  Galutiné chirurginé

l //' intervencija
Stabili hemodinamika

1 paveikslas. M. Tile ir bendraautoriy pateiktas gydymo algoritmas esant
komplikuotai dubens traumai. RITS — reanimacijos ir intensyvios terapijos
skyrius. Jsimintina, kad dubens tamponada visada atlickama po iSorinés dubens
ziedo fiksacijos.

Sudétingiausi pacientai yra kritinés buklés, kuriems dél masyvios
hemoragijos reikalingas mechaninis gaivinimas, masyvios hemotransfuzijos
[100]. Jeigu kraujavimo prieZastis jtariama dél dubens Ziedo suzalojimo,
tuomet nedelsiant reikia atlikti dubens tamponada ir fiksacijg iSoriniu aparatu
[23]. Stabilizavus ligonio biikle toliau tgsiamas gydymas RITS ir atliekamas
i§samesnis iStyrimas bei tolimesnio gydymo planavimas.

Dubens tamponada (DT) sumazina mirS§tamumg ir hemoragijos rizika,
padeda sustabdyti veninj ir arterinj kraujavimg, naudojant ta pat] pjavj
galima atlikti intraperitoniniy organy suzalojimo chirurginj gydyma [23,
101, 102]. Taciau esant didziyjy klubiniy kraujagysliy masyviam
suzalojimui tamponada yra neveiksminga ir reikalinga skubi rekonstrukciné
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chirurgija [23]. Indikacijos DT yra dubens kauly nestabilus luzis, iSliekanti
hipotenzija nepaisant dviejy vienety eritrocity transfuzijos, literatiiros
duomenimis tokiy atvejy pasitaiko iki 10 % [101]. Pjuvis atlickamas
vertikalus nuo simfizés link bambos apie 6-8 cm. Prieiname linea alba, kuri
yra praskiriama ir patenkame j mazaji dubenj. Pastimus Slapimo pusle
istumiamos skaros | mazajj dubenj zemiau linea terminalis nuo kryzkaulio,
SI sanario iki gaktinés sgvarzos, tamponada atlieckama i§ abiejy pusiy [23,
25, 102]. DT efektyvumas vertinamas remiantis acidozés, hipotermijos ir
koaguliopatijos sumaz¢&jimu, dazniausiai pageréja per 24-48 val, tuomet
tamponada yra paSalinama [23, 102]. Kuomet atliekama pakartotiné
chirurginé intervencija ir Salinamos skaros i§ mazojo dubens, privaloma
apziiiréti ir jvertinti ar néra aktyvaus kraujavimo i§ kraujagysliy, pastebéjus
reikia stabdyti koaguliuojant, perriSant ar pakartotinai tamponuojant [102,
103]. Anktsyva DT komplikacija yra infekcija, kuri literatiros duomenimis
siekia 6%, taCiau esant pakartotinai DT padid¢ja net iki 47% [101, 103]. DT
vienas i§ pagrindiniy pranaSumy prie§ angiografija yra zZymiai trumpesnis
atlikimo laikas, kuris labai svarbus kritinés buklés pacientui. Literatiiros
duomenimis DT atlickama nuo dviejy iki septyniy karty greiiau nei
angioembolizacija [101, 104-107].

Kitai grupei pacienty, kuriems yra stebimas trauminis Sokas (sistolinis
spaudimas <90 mmHg, pulsas >100 k/min, CVS < 5c¢cm H20, diurezé
<30 ml/val. nepaisant adekvadios skys¢iy ir kraujo transfuzijy),
rekomanduojama  atlikti  pilvo  echoskopijg, kriitinés ir  dubens
rentgenogramas, taCiau KT atlickama tik jtariant galvos traumg [23].
Pacientams su trauminiu Soku esant dubens kauly suzalojimui
rekomenduojama iSoriné fiksacija (DIF), kuri sumazina mirS§tamumo,
hemoragijos rizika, stabilizuoja dubens kaulus ir normalizuoja dubens tirj
[108, 109]. Kitas DIF privalumas yra tai, kad leidzia mobilizuoti pacienta
i§laikant dubens priekinj Ziedg stabily. Taip pat dazniausiai taikoma kaip
galutin¢ fiksacija esant atviriems dubens kauly ldZiams, gretutiniams
Slapimo, pilvo organy suzalojimams ir uztikrina pakankama priekinj Ziedo
stabilumg esant ,atviros kyngos“ pazeidimui [23]. Taciau DIF yra
sudétingesné, daugiau resursy reikalaujanti procedira, atlickama operacinéje
ir trunka ilgiau nei dubens kompresija dirzu. IFA riboja pri¢jimg prie
priekinés pilvo sienos, todél gali trukdyti atlikti skubiai laparotomijai. DIF
neuZztikrina uzpakalinio Ziedo ir vertikalaus stabilumo, todél esant visiSkam
dubens ziedo nestabilumui (C tipui) indikuotina naudoti C-réma [110].
Taikant DIF strypai per mazg iki 1 cm pjiivj yra jsriegiami per klubakaulio
sparno ketera j klubakaulj vir§ priekinio virSutinio klubakaulio dyglio. Sis
strypo jvedimo taSkas yra paprastesnis ir greitesnis, taikomas sunkesniems
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pacientams, siekiant kuo greiciau atlikti procediira, taip pat nereikalinga
rentgeno kontrolé. Naudojant Siuos fiksacijos taskus j kiekvieng puse reikia
isriegti po du strypus, kad uztikrintume pakankama stabiluma. Kitas jvedimo
taskas yra priekinis apatinis klubakaulio dyglys arba Siek tiek Zemiau, taciau
pakanka po vieng strypa kiekvienoje puséje stabilumui uztikrinti. Naudojant
§i fiksacijos taska reikalinga rentgeno kontrolé, kad iSvengtume jatrogeniniy
kraujagysliy, nervy suzalojimo, konstrukcijy perforacijos j sanarj. Sj jvedimo
taska rekomenduojama rinktis lengvesnés biiklé pacientams, nes operacijos
trukmé yra ilgesne [23, 111].

C-rémas yra naudojamas visiskai nestabiliy dubens luziy laikinai
fiksacijai, kuris leidzia stabilizuoti uZzpakalinj dubens zieda [110, 112].
Nerekomenduojama naudoti esant klubakaulio sparno liiziui, nes neuztikrina
pakankamo stabilumo [23]. Literatiroje dazniausia komplikacija, kuri
apraSoma susijusi su C-rému, yra infekcija (3%) [113]. Kitos komplikacijos,
kaip repozicijos praradimas, strypy migracija yra apraSomos tik pavieniais
atvejais [114]. Jatrogeninis dubens nervy, kraujagysliy suzalojimas
naudojant C-réma nenustatytas [115]. Pacientui gulint ant nugaros
pirmiausiai atlickama dubens kauly repozicija: dubens kompresija vidine
kryptimi, esant vertikaliam poslinkiui taikoma paZzeistos pusés kojos trakcija.
2 cm pjuvis atlieckamas dviejy linijy susikirtimo vietoje: pirma linija eina
iSilgai Slaunikaulio aSies, antra linija eina vertikaliai Zemyn nuo priekinio
virdutinio klubakaulio dyglio. Steinmano vinis jkalama j klubakaulio sparno
dalj, kuris jungiasi per SI sgnarj su kryzkauliu. Jvedimui ir vinies pozicijos
nustatymui naudojamas fluoroskopas. Prie Steinmano viniy fiksuojasi
Soninés svirtys abipus, kurios sujungiamos skersiniu [25]. Si intervencija yra
nesudétinga, tadiau reikalaujanti praktikos, nustatyta, kad mokymy metu
pirma karta atliekant fiksacija C-rému vinys jvedamos j saugia zona 81.5%
dalyviy [116].

Angiografija dazniausiai atliekama stabiliems pacientams jtariant
arterinj kraujavimg [117, 118]. Tai yra diagnostikos ir gydymo metodas
(embolizacija). Angiografija atlickama, kuomet jtariamas arterinis
kraujavimas esant nestabiliam dubens uzpakalinio ziedo suzalojimui po
didelés energijos traumos [23, 119]. Indikuotina atlikti negaunant teigiamo
efekto imobilizavus dubens Ziedg dirzu ar IFA, kuomet islicka nestabili
paciento hemodinamika, hemoragijos pozymiai. Pries atlickant angiografija
bitina jsitikinti (pilvo sonoskopija), kad kraujavimo priezastis néra suzaloti
pilvo organai [23]. J. Sandhu su bendraautoriais atliktoje studijoje nustaté,
kad atlikus dubens tamponada 57% pacientams stebéta ekstravazacija i$
pazeisty arterijy angiografijos metu, todél rekomenduoja po dubens
tamponados iSliekant hemoragijos pozymiams atlikti angiografija [119].
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Angiografinio tyrimo trukumas yra ilgas pasiruosimo ir atlikimo laikas, kuris
trunka nuo vienos iki dviejy valandy [120]. Angiografijos metu naudojamas
kontrastas gali sukelti inksty nepakankamumg pacientams su masyvia
hemoragija [23]. Taip pat nustatyta, kad padid¢ja rizika sédmens raumeny
nekrozei iSsivystyti, kuri priklauso nuo medziagy, naudojamy embolizacijai,
ju kiekio, nuo kolateralinio kraujagysliy tinklo maitina¢iy sédmens
raumenis, pirminio trauminio minkStyjy audiniy suzalojimo ir spaudimo
laiko taikant kompresijg [121]. Pagal S. Agolini tik 1.9% pacienty, kuriems
atlickamos angiografijos dél jtariamo arterinio kraujavimo dubens srityje,
reikia atlikti paZeistos arterijos embolizacijg [120]. Nepaisant visy galimy
komplikacijy ir tyrimo trukumy, paZzeistos arterijos embolizacija yra
veiksmingas gydymo metodas stabdant arterinj kraujavima, todél jis turi bati
jtrauktas ] dubens traumos gydymo algoritmg [119, 122, 123].

Tre€iai grupei pacienty, kurie yra hemodinamiskai stabiliis, i§ karto
taikomas antrinis iStyrimas ir planuojamas galutinis dubens luzio gydymas.
Atsizvelgiant ] dubens zZiedo stabilumg, paciento biukle, gretutinius
suzalojimus, ligas, amziy dubens kauly Ilaziai gali biati gydomi
konservatyviai (stabiliis lfiziai) arba chirurginiu biidu (nestabiliis liziai).
Pagrindiniai gydymo tikslai yra sugrazinti dubens funkcijg ir sumazinti
skausma.

A tipo liziy gydymas

Konservatyvus gydymas dazniausiai yra taikomas visiSkai stabiliems
A tipo luziams pagal AO/OTA Kklasifikacija [124]. Taciau yra iSimciy:
klubakaulio sparno luziams, avulsiniams liziams (dazniausiai sédynkaulio)
su didelémis dislokacijomis (>2cm), kurie sukelia intensyvy skausma,
taikomas chirurginis gydymas [23, 125, 126]. Stabiliy dubens luZziy
konservatyvaus gydymo metodai yra fizinio kriivio ribojimas, taciau
vengiama taikyti ilgalaikio gulimo rezimo dél susijusiy komplikacijy rizikos
padidéjimo (tromby susidarymo, praguly, pneumonijos). A tipo liziams
dazniausiai vaiks€iojimas ir paZeisto pusés kojos mynimas néra ribojamas,
nes tai stabil@is liiziai ir dubens ziedo stabilumui jtakos neturi. Pacientui turi
biiti taikomas adekvatus nuskausminimas ir trombembolijy profilaktika,
rekomenduojama kuo greitesné paciento mobilizacija [23]. Atliekami
pratimai ir pazeistos pusés apatiniy galtiniy apkrova turi biti toleruojamo
skausmo ribose.

Chirurginio gydymo tikslas yra sumazinti skausma, nesugijimy daznj,
koreguoti deformacija ir sugrazinti funkcijg. Chirurginis gydymas
dazniausiai yra taikomas esant sédynkaulio Siurk$tumos avulsiniam laziui
(A1.3 tipo), kuriam fiksuoti naudojamas sédmens raukslés pjavis [126],
atlickama anatominé lGzio repozicija ir fiksacija sraigtais. Izoliuoto
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klubakaulio sparno 1tizio (A2.1) vidiné fiksacija atlickama naudojant Smith-
Petersono arba modifikuotu ilioingvinaliniu pjaviu, atlikus kauly laziy
repozicija galima fiksacija sraigtais arba plokStele [23]. Pooperaciniu
periodu taikoma antibiotikoterpija, trombembolijy profilaktika, adekvatus
nuskausminimas ir kuo skubesné paciento mobilizacija prizidirint
Kineziterapeutui.

Literatiiros duomenimis konservatyvaus avulsiniy sédinkaulio ltziy
gydymo rezultatai yra geri, jei poslinkis yra mazesnis nei 2 cm, taciau esant
didesniam poslinkiui padidéja nesugijimo rizika [125-127]. Literatiroje
pateikti geri pooperaciniai priekinio vir§utinio ir apatinio klubakaulio dyglio
luziy gydymo rezultatai bei izoliuotos gaktikaulio Sakos luzio fiksacijos
rezultatai, kuriems nustatyta didelis sugijimo daznis ir mazas komplikacijy
skaicius [64, 128, 129].

B tipo luziy gydymas

Sio tipo luziy gydymas literatiiroje apraSomas daugiausiai, ta¢iau iki
siol kelia daugiausiai diskusijy ir nesutarimy tarp autoriy. B tipo lGziai yra
dazniausiai pasitaikantys klinikingje praktikoje, jie reikalauja labai iSsamaus
iStyrimo, gero dubens biomechanikos ir anatomijos Zinojimo norint tinkamai
gydyti ir padéti pacientams.

Konservatyvus gydymas taikomas luziams, kuriems néra pazeisti
reikSmingiausi dubens ziedo stabilumui, nesant jy pazeidimui dubens ziedas
yra pakankamai stabilus, todél galima taikyti konservatyvy gydyma.
Literatiiros duomenimis B1 tipo liziy (,atviros knygos®) konservatyvus
gydymas indikuotinas esant simfizés iSsiskyrimui < 25 mm [130].
Rekomenduojama greita pacienty mobilizacija, judéjimas su dviem
ramentais ar vaikStyne. Adekvatus nuskausminimas, trombemboliné
profilaktika, kontrolinés rentgenogramos kas 1 sav. i§ viso 6 sav., kol bus
stebimas sugijimas [23].

B1 tipo luzio chirurginio gydymo indikacijos: simfizés iSsiskyrimas
>25 mm, jeigu planuojama atlikti laparotomijg dél pilvo organy suzalojimo,
Soninés kompresijos metu suzalota simfizé (,,surakinta simfizé*), kuomet
priekiné¢ dubens ziedo pazeista pusé rotuoja i vidy [23]. Dazniausiai
naudojami priéjimai simfizés fiksacijai yra Pfannenstiel ir Stoppa. Stabiliai
simfizés fiksacijai pasiekti naudojama 4 angy plokstelés su 4.5 mm storio
sraigtais arba 6 skyliy plokstelés su 3.5 mm diametro sraigtais [131, 132]. Po
operacijos pacientai mobilizuojami kita dieng, leidziama judéti su dviem
ramentais arba vaikStyne priminant pazeistos pusés koja skausmo
tolerancijos ribose. Kontrolinés rentgenogramos atliekamos po 6, 12 ir 24
sav. Kojy raumenis stiprinan¢ios mankstos rekomenduojamos kita dieng po
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operacijos, taciau pilvo raumeny stiprinancios mankstos atidedamos 6 sav.,
kad sugyty operacijos metu pazeisti ir susiiiti pilvo raumenys [23].

Siy laziy chirurginiai gydymo rezultatai literatiiros duomenimis yra
geri, net iki 96% pacienty, kuriems atlikta simfizés fiksacija, po sugijimo
skausmas nevargina arba skausmas atsiranda tik po sunkaus fizinio kriivio
[23, 133]. Taciau S. E. Putins 2008 mety duomenimis 34% pacienty
skundziasi simfizés srities skausmu po vidinés fiksacijos vieneriy mety
laikotarpyje [134], o P. V. Giannoudis atliktos studijos duomenimis 13.5%
pacienty islieka skausmas [135]. Taciau abu autoriai teigia, kad nepaisant
skausmo dauguma pacienty sugrjzta j jprastinj aktyvumo lygj ir darbg [134,
135]. Impalnty migracija stebima nuo 10% iki 75%  atvejy, taciau
dazniausiai yra minimali ir nereikalaujanti papildomos operacijos [131, 136,
137]. Infekcijos daznis yra labai mazas ir siekia iki 2% [131, 132].
Skausmingi lytiniai santykiai, ypa¢ moterims, literattiros duomenimis siekia
iki 56% [138].

B2 tipo liiziai arba lateralinés kompresijos (LC) luziai yra daZniausiai
pasitaikantys liziai visose amziaus grupése [2, 139]. Nors Sio tipo liiziai yra
dalinai stabilis (tik horizontaliai nestabillis), taciau antrinis poslinkis
stebimas 68% pacienty, o atlickant iStyrimg bendrinéje anestezijoje stebimas
nestabilumas 37% [23, 52]. Juy diagnostika reikalauja kruopstaus radiologiniy
vaizdy jvertinimo, nes gydymo taktikos pasirinkimas priklauso nuo lazio
morfologijos. Dazniausiai rentgnogramy ir KT vaizdy nepakanka, o
papildomai reikalingos dinaminés rentgenogramos atlickant apkrovos testus.
F. R. Avilucea pasitlé algoritmg ir iStyrimo metoda, kuris padés tinkamai
jvertinti dubens stabiluma ir pasirinkti gydyma. Pacientui diagnozavus B
tipo lateralinés kompresijos liZj operacinéje taikant bendra anestezijg yra
atliekami vidinés, iSorinés rotacijos ir traukimo apkrovos testai, kuriy metu
rentgeno vaizduose stebimas laZziy poslinkis [52, 140] (2 paveikslas):
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B tipo dubens kauly lazis (LC)

|

Dubens EUA

|

>1cm GZio dislokacija LC1 tipui, bet kokia dislokacija LC2, LC3 tipo lGZiui

|

UZpakalinio Ziedo fiksacija

Kartojama EUA

™

Priekinio Ziedo lGZio dislokacija <1 cm Priekinio Ziedo laZio dislokacija >1 cm
Konservatyvus gydymas Priekinio Ziedo fiksacija

2 paveikslas. F. R. Avilucea pateiktas iStyrimo algoritmas padedantis ortopedui-
traumatologui diagnozuoti stabilius dubens suZzalojimus ir pasirinkti gydymo
taktikag. EUA (angl.: examination under anesthesia) — i$tyrimas taikant nejautra.

B2 tipo luziams dazniausiai taikomas konservatyvus gydymas.
Ankstyva paciento mobilizacija, rekomenduojamas vaiksSCiojimas su
ramentais ar vaikStyne neminant uzpakalinio ziedo paZeistos pusés kojos
6 sav. Jeigu kryzkaulio luzis yra dalinis, tuomet leidziamas priminti iki
skausmo tolerancijos ribos. Kas savaite atlickamos kontrolinés
rentgenogramos ir stebima dél galimo didesnio poslinkio. Rentgenogramas

Chirurginis gydymas taikomas pagal pateiktg F. R. Avilucea algoritma.
Uzpakalinio ziedo fiksacija dazniausiai atliekama perkutaniskai fiksuojant
kryzkaulj 7.3mm arba 8.0 mm diametro sraigtais, kurie pakankamai
uztikrina stabiluma, greitai atlickama operacija, turi maziau infekcijos
komplikacijy [41, 141-145]. Priekinio ziedo fiksacija, daZniausiai
gaktikauliy fiksacija, atlieckama plokStelémis naudojant Stoppa arba
Pfannenstiel pri¢jimus, taCiau paskutiniu metu populiaréja virSutinio
gaktikaulio fiksacija sraigtu naudojant perkutaning technika [64, 146]. B2
tipo fiksacijos tipo pasirinkimas priklauso nuo ltizio morfologijos, poslinkio,
dubens kauly anatominiy ypatybiy ir chirurgo jgiidziy. Pooperaciniu periodu
taikoma ankstyva paciento mobilizacija, vaik$¢iojimas su dviem ramentais
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arba vaikStyne neminant pazeistos pusés kojos. Pilnas mynimas
rekomenduojamas po 8-12 sav. sugijus kauly laziams [23].

B3 ir C tipy liziy gydymas

Siy tipy lazius tikslinga aptarinéti kartu, nes daZniausiai juos
rekomenduojama gydyti chirurginiu biidu. Tai parodo, kad S$iuo metu
esancios klasifikacijos néra tobulos ir gydymo pasirinkimui aiskiy gairiy
nenustato. Siy tipy liZiai yra visidkai nestabilis (horizontalia ir vertikalia
kryptimis), tod¢l konservatyvus gydymas labai retai taikomas kaip galutinis
gydymas. Realiatyvios indikacijos konservatyviam gydymui: lGzis be
poslinkio, sunki paciento buklé dél gretutiniy ligy, iki traumos nevaiksciojes
pacientas dél kity ligy ar buvusiy traumy (galvos). Laikinai fiksacijai esant
vienos pusés vertikaliam poslinkiui proksimaline kryptimi taikomas
skeletinis tempimas, kuris imobilizuoja ir dalinai reponuoja lizius. Taciau
netaikomas, kai poslinkis yra | prieki ir distaline kryptimis [23].
Konservatyvus nestabiliy dubens suzalojimy gydymas neuZztikrina
pakankamo stabilumo, todél didina nesugijimy ir deformacijy daznj [147,
148].

Chirurginiu gydymu siekiama reponuoti lGzius ir juos stabilizuoti, kad
i§vengtume nesugijimo, deformacijy, pacienta galétume greic¢iau mobilizuoti
ir sumazinti skausmg [51, 149]. Dazniausiai naudojami prié¢jimai Stoppa arba
Pfannenstiel priekinio ziedo repozicijai ir fiksacijai, o klubinis arba
uzpakalinis pjiiviai naudojami uzpakalinio ziedo repozicijai ir fiksacijai. Jei
pavyksta reponuoti liizius uzdarai, tuomet pakanka minimaliai invazyvine
technika per keliy centimetry pjtvj atlikti kryzkaulio fiksacija perkutaniskai,
taip pat taikoma fiksacija sraigtu atliekant atvira repozija, taciau stengiantis
neiSplésti pjuvio, kuris buty reikalingas fiksacijai plokstele. Fiksacijai
naudojamos rekonstrukcinés dubens plokstelés, kanuliuoti sraigtai, IFA ir jy
kombinacijos. Siy tipy liziy rezultatai yra blogiausi, nes paZeidimai ir
traumos poveikis yra didziausias. Blogesni rezultatai yra susij¢ su netikslia
repozicija, nestabilia fiksacija, infekcine komplikacija, nervy, apatinés
gallinés, urogenitaliniy organy suzalojimu, galvos trauma [23, 150].

Pooperaciniu  periodu pacientas mobilizuojamas kaip jmanoma
anksciau, priklausomai nuo lizio sudétingumo ir fiksacijos stabilumo ir kity
organy bei kauly suzalojimo, dazniausiai pacientai pradedami mokyti atlikti
izometrinius kojy, raumens pratimus lovoje, mokomi persésti | vezimélj.
Stojimasis ir vaik$¢iojimas su ramentais galimas tik tuomet, jeigu buvo
pazeista tik viena dubens puseé, tuomet leidziama minti tik sveikos pusés
koja. Esant abipusiam paZeidimui rekomenduojama pradéti vaik$cioti su
ramentais po 6 — 8 sav. ir taikyti intensyvesnj reabilitacinj gydyma [23].
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Dubens kauly nepakankamumo liziy gydymas

Konservatyvus gydymas pradedamas adekvaciu nuskausminimu ir
paciento aktyvinimu, reabilitacija, kadangi mobilumo uZdelsimas yra susijes
su komplikacijomis: raumeny jégos sumazéjimu, giliyjy veny tromboze,
plau¢iy embolija, hipotenzija, sumazéjusia Sirdies funkcija, Slapimo
susilaikymu ir akmeny susidarymu, viduriy uzkietéjimu, praguly
formavimusi, plauc¢iy funkcijos sutrikimais, pneumonija ir kauly rezorbcijos
sutrikimais, kuri mazina kauly tankj. Taip pat nejudrumas sukelia
psichologijos sutrikimus, jskaitant nerima ir depresija [151, 152].
Osteoporozé yra pagrindinis dubens kauly nepakankamumo luziy rizikos
veiksnys. Medikamentinis gydymas skiriamas siekant iSvengti papildomy
laziy: kalcio ir vitamino D preparatai kartu su antirezorbciniais
(bisfosfonatai) ar anaboliniais (PTH — zmogaus rekombinantis parathyroid
hormonas) wvaistais [151, 153, 154]. Pacienty su dubens Kkauly
nepakankamumo liziais gydyme turi dalyvauti ne tik ortopedas-
traumatologas, bet ir kity discipliny gydytojai bei medicinos personalas:
Seimos gydytojas, reumatologas, kardiologas, geriatras, reabilitologas,
socialinis darbuotojas, slaugytojas.

Vienas i§ chirurginio gydymo metody taikomas dubens kauly
nepakankamumo liziy gydyme yra sakroplastika, panaudojant kaulinj
cementy, taCiau efektyvumas yra abejotinas ir néra atlikta patikimy
klinikiniy tyrimy, kurie rodyty gerus rezultatus [155-157]. Dazniasuiai
gydant dubens nepakankamumo ldzius taikomi tokie patys chirurginiai
metodai ir principai kaip nestabiliems dubens suzalojimams [151].

Komplikacijos

Komplikacijos skirstomos ] ankstyvas ir vélyvas. Ankstyvoms
komplikacijoms priskiriama: mirtis, hemoragija dél kraujagysliy suzalojimo,
infekcija, nerviniy struktiiry, S$lapimo sistemos organy suzalojimas,
jatrogeninis  kraujagysliy ir nervy suzalojimas, liZio repozicijos
ir konstrukcijy migracija. Vélyvoms komplikacijoms priskiriama:
deformacijos, kauly liiZio nesugijimas, 1étinis skausmas ir lytiné disfunkcija.

Mirstamumas

Dubens kauly ldziai yra susij¢ su didziausiu mirStamumu
traumatologiniy pacienty grupéje [158—-160]. Literatiiros duomenimis
bendras mirStamumas esant uzdariems dubens kauly liziams yra 2,7-10%
[159, 161-163], taciau priklausomai nuo paciento stebé&jimo laikotarpio,
pacienty amziaus grupiy, luzio tipo, traumos mechanizmo, dubens luZio
stabilumo ir kity suzalojimy gali padidéti iki 30 % [2, 3, 160, 162, 164-167],
o atviry dubens kauly 1iziy grupéje mirStamumas siekia iki 50 % [13, 14].
Theodore T. Manson kartu su bendraautoriais pateikia 7 mety bendra
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mirStamuma i§ 1248 gydyty pacienty su dubens kauly ldZiais, kuris siekia
9 %, taciau nestabiliy dubens suzalojimy grup¢je mirStamumas kiek didesnis
ir siekia 11.5%, o stabily 7.9 %. Taciau remiantis Young-Burgess
klasifikacija ir sugrupavus pacientus pagal liziy tipus LC3 tipo grupéje
mirStamumas - 13.5 %, APC2 — 12.7%, APC3 — 16.4% [65]. Peter
V. Giannoudis su bendraautoriais Jungtinéje Karalystéje atliko tyrima
surinkdami duomenis i§ 106 ligoniniy, kurios gydé traumatologinius
ligonius. Per 12 m. i§ viso gydyta 11149 pacienty su dubens kauly liZiais.
MirStamumas 3 mén. laikotarpyje sieké 14.2%, o pacienty grupéje be dubens
kauly luziy 5.6%. Nustatyta, kad amzius, galvos trauma, dubens Ziedo
ankstyvos fiksacijos nenaudojimas buvo susijes su didesniu mirStamumo
dazniu [164]. E. A. Black pateikia 10 m. laikotarpio duomenis, per kuriuos
gydé 3053 pacientus su dubens kauly luziais, bendras mir§tamumas sické
6%. 50 pacienty tur¢jo atvirus dubens kauly liZius, tarp jy nustatytas
mir§tamumas — 19%. Autorius pazymi, kad dazniausiai atviri dubens kauly
laziai jvyksta motocikly avarijy metu [161]. O. Hauschild multicentrinio
Vokietijos registry centro duomenimis iSanalizuota 4291 pacienty su dubens
kauly luZziais, bendras mirStamumas sické 5% hospitalizacijos laikotarpyje.
Nustatyta, kad gydymo taktika, kity organy suzalojimas ir traumos sunkumas
(ISS) yra faktoriai, jtakojantys mirStamumg [159]. J. G. Parreira istyré
103 pacientus su dubens kauly luziais, bendras mirStamumas sieké 19%
hospitalizacijos metu. DaZniausios priezastys buvo pneumonija, sepsis.
Nustaté, kad amzius, traumos sunkumas, hemoraginis Sokas, gretutiniai
organy suzalojimai didina mirStamumg [166]. Pagal H. Yoshihara pateiktus
duomenis hospitalizacijos metu mirS§tamumas atviry ir nestabiliy dubens
kauly laziy grupéje sieké iki 21.3%, o uzdary luziy 7.2% [5]. J. H. Holstein
kartu su bendraautoriais remiantis Vokietijos traumos registro duomenimis
(1992 — 2011m) nustaté, kad bendras mirS§tamumas esant izoliuotiems
dubens kauly laziams sieké 7%, o kartu su kitais suzalojimais net 27%.
Vyrams ir politrauma patyrusiems pacientams buvo didesné rizikg mirti nuo
hemoragijos ir galvos suzalojimy bei didziausia mirties rizika buvo 2 paros
po traumos [160]. H. Wang nagrinéjo mirStamuma jtakojancius faktorius
hospitalizacijos metu, ankstyvg mirStamuma laiké mirties faktg iki
72 valandy, o vélyva daugiau trijy pary. Bendras mir§tamumas esant dubens
kauly luziams hospitalizacijos metu sieké beveik 10%, i§ neiSgyvenusiy
57% miré per pirmas 24 valandas, pagrindiné mirties prieZastis buvo masyvi
hemoragija. Nustatyta, kad nepriklausomi ankstyvo mirStamumo rizikos
veiksniai yra pradinis hemoglobino kiekis, traumos sunkumas (ISS), kraujo
transfuzijos, skubios chirurginés intervencijos. O amzius, ISS ir psichiné
bukl¢ yra vélyvo mirStamumo (>72 h) rizikos veiksniai [168]. Pagal
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D. Prieto-Alhambra atlikta studija nustatytas 17 % mirStamumas trijy mety
laikotarpyje ligoninéje gydyty pacienty dél dubens kauly laziy grupéje [165].
Stabiliy dubens ziedo suzalojimy grupéje bendras mirStamumas yra
mazesnis, pagal H. Wang atlikta studija siekia 2.7% hospitalizacijos metu.
Autorius nustaté, kad amzZius, traumos sunkumas, psichiné buklé, uzsitgsusi
mechaniné plauciy ventiliacija ir kraujo transfuzijos yra mirties rizikg
didinantys veiksniai [163]. M. Fitzgerald su bendraautoriais atliko studija,
kurioje nustaté, kad mir§tamumas po dubens suzalojimy sumazéjo daugiau
nei 50% integravus multidisciplinines gydytojy ir medicinos personalo
komandas | politrauminiy pacienty ikistacionarinj ir stacionarinj gydyma,
kuriant ir vadovaujantis gydymo bei diagnostikos algoritmais [169].
Literatiiros duomenimis dauguma mir¢iy jvyksta pirma para arba po dviejy ir
trijy savaiciy [23].

MirStamumas po dubens nepakankamumo liziy vieny mety laikotarpyje
literatiiros duomenimis svyruoja nuo 12% iki 33 %, o penkiy mety
laikotarpyje padidéja net iki 54% [170-172]. DaZniausia mirties prieZastys
literattiroje nurodoma kardiovaskuliné patologija [173].

Kraujagysliy suzalojimas

Masyvi hemoragija dubens srityje dazniausiai jvyksta dél kraujavimo i§
kauly luziy ir Salia esancio veniniy rezginiy pazeidimo, kraujavimas i$
arterijy sudaro apie 5% — 20% [174-177]. Kraujavimas i§ dubens srities
strukttiry po dubens kauly luziy yra pagrindiné mirties priezastis (>50%) [14,
174, 178, 179]. Pacientams, kuriems yra uzsitgsgs arterinis kraujavimas,
padidéja transfuzijy poreikis, gali iSsivystyti diseminuotos intravazalinés
koaguliopatijos (DIK) sindromas, kres¢jimo faktoriy praradimas, fiminis
respiracinio distreso sindromas (URDS) ir hipotermija [177]. Remiantis
literattiros duomenimis yra Zinoma, kad arterijos suzalojimo rizika yra
didesné esant paveikatam Slyties jégy (VS) dubens kauly laziui [174, 179].
C. C. Blackmore nustaté veiksnius leidziancius prognozuoti masyvig
hemoragija dél arterijos dubens srityje pazeidimo: hematokrito reik§mé <30,
pulso daznis >130, simfizés arba gaktikauliy Saky diastazé daugiau nei 1 cm.
Autorius teigia, kad kombinuojant Siuos faktorius, galima nustatyti kuriems
pacientams yra didelé (>60%) ar maza (<2%) arterinio kraujavimo tikimybé
[177]. Dazniausiai pazeidziamos, kurias pavyksta embolizuoti, dubens srities
arterijjos: virSutiné sédmens arterija, vidiné klubine, iSorin¢ klubing,
kryZkaulio arterijos, gaktiné arterija ir ,,corona mortis* arterija [180-183].
Nors arterinis kraujavimas dazniausiai stebimas esant didelés energijos
traumai ir jvykus nestabiliam dubens kauly pazeidimui, taiau pasitaiko
atvejy vyresnio amziaus pacienty grupé€je, kurie patyré mazos energijos
trauma, su stabiliais dubens kauly luziais [184—186]. Sitloma jtarti arterinj
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kraujavimg vyresniems pacientams, patyrusiems mazos energijos trauma,
jeigu didéja skausmas dubens srityje, mazéja hemoglobinas, reikalingos
kraujo transfuzijos, vystosi tachikardija, hipotenzija [23].

Jatrogeninis kraujagysliy suzalojimas jvyksta operacijos ar intervencijos
metu, kai priklausomai nuo pri¢jimo ir atlickamy manipuliacijy gali biti
pazeistos atitinkamos kraujagyslés. Priekinio pri¢jimo metu (Stoppa
priéjimas) padidéja rizika paZeisti iSorines klubines kraujagysles, ,,corona
mortis* arterija, obturatoring arterija. Klubiniu pri¢jimu didéja rizika pazeisti
virSuting sédmening arterija, ypa¢ jeigu darome manipuliacijas didziojoje
sédimojoje angoje [23].

Infekcija

Infekcijy daznis, susijes su dubens kauly luziais, literatiiros duomenimis
svyruoja nuo 2% iki 13% [187-189]. Infekcijy daznis priklauso nuo
aplinkiniy mink$tyjy audiniy, kauly luziy suzalojimo sunkumo, nuo
pasirinktos operacijos taktikos, apimties ir atliekamy pjiiviy. Anksciau labai
daznai infekcijos komplikacija jvykdavo fiksuojant kryzkaulj plokstele
naudojant uzpakalinj pjuvj, tac¢iau pastaruosius kelis deSimtmecius naudojant
perkutaning kryzkaulio fiksacijos technika Siy komplikacijy zymiai
sumazéjo. MinksStyjy audiniy suzalojimas dubens srityje ir nutukimas yra
faktoriai, kurie didina infekcijos rizika [187, 189]. S. A. Sems kartu su
bendraautoriais nustaté, kad esant kiino masés indeksui (KMI) didesniam nei
30 kg/m beveik septynis kartus padidéja komplikacijy rizika [187].

Neurologinés komplikacijos

Neurologinés komplikacijos yra viena i§ pagrindiniy nustatyty veiksniy,
kurie blogina funkcinius paciento rezultatus ir gyvenimo kokybe
trumpalaikiame ir ilgalaikiame periode [190]. Labiausiai nukencia §lapimo
puslés, zarnyno ir apatiniy galtiniy funkcijos [191]. Nerviniy struktiiry
pazeidimas pacientams su masyviu dubens suzalojimu kliniSkai
diagnozuojamas nuo 42% iki 64% [192, 193]. Majeed duomenimis bendras
nerviniy struktiiry suzalojimas esant dubens kauly liziams siekia 33% [194].
F. Y. Chiu nustaté 24.6% nerviniy struktiiry pazeidimo klinikg esant C tipo
dubens suzalojimams [188]. Priklausomai nuo kryzkaulio pazeidimo zonos
F. Denis duomenimis esant kryzkaulio sparno luziui iki kryzkaulio angy
kliniskai pasireiskia apie 6 % neurologiniy komplikacijy. Jeigu liizis eina per
kryzkaulio angas, tuomet padidéja iki 28%, o jeigu per kryzkaulio kiinus —
56% [59, 195]. Nustatyta, kad paraplegija ir paraparezé po lizio yra du blogi
prognostiniai faktoriai, kurie jtakoja blogus funkcinius rezultatus [62].
Jatrogeninés komplikacijos dazniausiai jvyksta po perkutaninés kryzkaulio
fiksacijos, literatiiros duomenimis nerviniy struktiiry suzalojimas operacijos
metu siekia 6-8 % [196]. Jatrogeniniy komplikacijy skai¢iy mazina
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operacijos metu naudojamos rentgeno projekcijos: j&jimo, i$éjimo ir tikra
Soniné kryzkaulio projekcijos [23]. Taip pat nustatyta, kad neurodiagnostinis
monitoravimas sumazina komplikacijy skaiciy iki 0% [197]. Naudojant
kompiutering navigacija taip pat stebimas zenklus neurokomplikacijy
sumaz¢jimas, taciau Sis pagalbinis metodas yra brangus ir ne visoms
ligoninéms prieinamas [198]. Esant kryzkaulio dismorfiniam anatominiam
variantui atliekant perkutanine kryzkaulio fiksacija did¢ja rizika pazeisti
nervines struktiiras. Jatrogeniniai nerviniy struktiiry suzalojimai gali jvykti
priklausomai nuo lizio morfologijos, atliekamy manipuliacijy reponuojant
lazius bei pasirinkty pjuviy. Antras pagal daznumg uztvarinis nervas yra
pazeidziamas atliekant priekinius pjuvius (Stoppa). Nervo pazeidimo atveju
susilpnéja pritraukiamyjy Slaunies raumeny funkcija, dazniausiai §io nervo
funkcija atsistato, taciau tai gali trukti apie 6 mén [23]. ReCiau pasitaikantys
sédimojo nervo, L5 Saknelés ir liumbosakralinio rezginio suzalojimai.

Slapimo organy sistemos suzalojimas

Slapimo piislés ir §laplés suzalojimai daZnai jvyksta esant dubens kauly
laziams su poslinkiu, $laplé zymiai dazniau suzalojama vyrams (28:1) dél
anatominiy ypatybiy [199]. Literatiros duomenimis 95% Slapimo puslés
suzalojimy biina kartu su dubens kauly liiZiais, o esant dubens suzalojimams
Slapimo puslés pazeidimai stebimi 5-10% [200]. Kliniskai pasireiSkia
nespecifiniu skausmu simfizés srityje arba vir§ jos. Pagrindiniai poZymis,
kada reikia jtarti Slaplés arba Slapimo puslés suzalojima, yra kraujas ant
apyvarpés arba kraujingas S$lapimas (hematurija), kuris dazniausiai
pastebimas jvedant Slapimo Kkateterj [201]. Apie 29% pacienty, kuriems
diagnozuota dubens kauly luZziai ir hematurija, randama Slapimo puslés
pazeidimai [202]. Slaplés suzalojimai esant dubens kauly siekia 10% [203].

LiZio repozicijos ir konstrukcijy migracija

Literatiros duomenimis lizio ir konstrukeijy migracija jvyksta nuo 5%
iki 10% [204]. Nutukusiems pacientams konstrukcijy migracija stebima
dazniau [187]. Dubens Ziedo osteosintezés biidai, konstrukcijos bei dubens
ziedo pazeidimo tipas turi jtakos stabilumui bei susijusioms komplikacijoms
[136, 205]. Populiaréjant minimaliai invazyviai operacijos technikai
gaktikaulio Sakos taip pat fiksuojamos intrameduliariai, A. Starr atliktos
studijos duomenimis stebéta, kad dazniau konstrukcijy ir luZio repozicijos
migracija jvyksta moterims, vyresnio amziaus pacientams, retrogradine
kryptimi jvestiems sraigtams ir liziams esant medialiau uztvarinés angos
[64]. Kryzkaulio vertikalus luZis susijes su didesniu komplikacijy dazniu
fiksuojant kryzkaulj tik sraigtais [143]. Nustatyta, kad esant horizontaliam
dubens Ziedo nestabilumui, simfizés pazeidimui naudojant dviejy skyliy
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ploksteles dazniau jvyksta komplikacijy nei naudojant ilgesnes ploksteles
[136].

Deformacijos ir nesugijimas

ISliekantis létinis dubens srities skausmas po suzalojimo yra vienas
dazniausiy pacienty nusiskundimy, kuris blogina gyvenimo kokybe ir
funkcija, todél pacientai dazniausiai negali dirbti sunkesniy fiziniy darby.
Itakojantys faktoriai yra susij¢ su kaulinémis ir minkStyjy audiniy
struktiromis.  Létinj skausmg sukelia kauly potrauminés deformacijos,
nesugijimas arba nerviniy struktiiry pazZeidimas. Potrauminés deformacijos
itakoja kojy ilgiy skirtumus, sédéjimo balanso sutrikimus, virskinimo trakto
simptomy pasireiskimg [206]. N. Kanakaris apzvelges literatiirg nustaté, kad
dubens deformacijos po luziy siekia iki 31 % [206]. Létinis dubens srities
skausmas atsiranda esant SI sgnario dislokacijai (>1 cm) vertikalia kryptimi,
uzpakalinio poslinkio deformacija jtakoja sédéjimo balanso sutrikima,
priekinio ziedo deformacija — lytiniy organy funkcijos sutrikima [23, 207,
208]. Dubens kauly nesugijimai pasitaiko retai, taCiau daznesni esant
vertikalios Slyties paveikty dubens liuziy grupéje [23]. Kaip ir kity kauly, taip
pat ir dubens luziy sugijimui svarbu luzio stabilumas. Pagrindiniai faktoriai,
jtakojantys  nesugijimg, yra: l0zio nestabilumas, dislokacija ir
interponuojantys minkstieji audiniai [23]. Operacinis gydymas ir fiksacija
zenkliai sumazina nesugijimy daznj [204, 206, 209]. Esant kauly luziy
pseudoartrozei 86% sugija taikant chirurging intervencija, kurios metu
stabilizuojamas luzis, 92% pacienty sumazéja skausmas ir 56% grjzta |
pradinj aktyvumo lygj [206].

Lytiné disfunkcija

Esant dubens priekinio Zziedo suzalojimui daZznai nukencia lytiné
funkcija. Sios funkcijos sutrikimai gali jvykti dél tiesioginés traumos
pazeidziant lytinius organus, nerviniy struktiiry pazeidimo arba jatrogeniniy
suzalojimy. Nuo 40% iki 75% pacienty, patyrusiy dubens traumg, atZymi
pokycius, susijusius su lytine funkcija [206, 210-212]. 40% motery po
dubens kauly luziy sutrinka lytiné funkcija [213]. Skausmingi, maZziau
patraukliis ir nemalonts lytiniai santykiai yra susij¢ su dubens ziedo
suzalojimu, 5 mm lizio poslinkis padidina lytiniy santykiy skausminguma
moterims, ta¢iau nerastas ry8ys tarp lGzio tipo ir traumos sunkumo [212,
214]. Vyry lytinés funkcijos sutrikimai siekia 11-30%, taciau gali padidéti
iki 40% jeigu vertinsime Slaplés suzalojimus [215]. Vyrams erekecijos
sutrikimai gali atsirasti deél n. cavernosus, arterijy, veny nutekéjimo ir
tiesioginio akytkiiniy pazeidimo [216]. F. Katherine atlikusi sisteming
literatliros apzvalgg nustaté, kad lytinés funkcijos sutrikimai vyrams po
dubens traumy bting 36%, faktoriai jtakojantys lyting disfunkcijg yra amzius,
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traumos sunkumas, liizio morfologija ir §lapimo organy sistemos suzalojimas
[213].

Trombembolija

Pacientai, kurie patiria didelés energijos ir apimties traumas, turi labai
didele trombembolijy rizikg. Literatiiros duomenimis 40 — 80% pacienty
ivyksta giliyjy veny trombozé (GVT), jei jie negauna profilaktinio gydymo
antikoaguliantais, mirSta apie 2% pacienty nuo plauciy arterijos
trombembolijos (PATE) [217-219]. W. H. Geerts atliktos studijos
duomenimis 61% pacienty su dubens kauly liziais diagnozuota GVT, taciau
dauguma tromby buvo mazi ir kliniSkai nereik§mingi [217]. R. H. White
pateiktais duomenimis, ultragarsiniu tyrimu buvo diagnozuota 15% GVT
pacientams po dubens kauly luziy [220]. Apie 90% GVT susidaro dubens
ziedo pazeidimo pusés apatingje galtinéje [221-223]. DaZniausia tromby
lokalizacija pagal Montogomery: 34% apatiniy galtiniy venose, 29% vidingje
klubinéje venoje, 12% iSorin¢je klubinéje venoje, 8% bendrojoje klubinéje
venoje [222, 224]. Dubens ziedo pazeidimo atvejais klinikiniai PATE
simptomai stebimi iki 12% pacienty [225-227], o mirStamumas siekia 10%
[226, 228]. PATE pasireiskia penkis kartus dazniau pacientams, kuriems
paZeistas dubuo, lyginant su trauminiais pacientais, kuriems néra dubens
kauly luziy [23]. D. Borer nustaté, kad pacientamas, kuriems po dubens
kauly laziy skirti antikoaguliantai ir kojy kompresinés priemonés, PATE
sieké 1,7%, o mirStamumas 0,3% [225]. MirStamumas dél PATE dazniausiai
stebimas 2 — 5 sav. po traumos [23]. Rizikos faktoriai, jtakojantys
trombembolijy susidarymg pacientams su dubens ziedo suzalojimu: vyresnis
amzius, galvos trauma, stuburo trauma, apatiniy galiiniy luziai, kojy veny
suzalojimas, potrauminis Sokas, chirurginé intervencija, kraujo transfuzija,
uzsitesusi  imobilizacija, nutukimas, anamnez¢je buvusi GVT,
tromboprofilaktinio gydymo neskyrimas arba atidéjimas (>24 val.) [23].
Literatiiroje aprasomi trys faktoriai, kurie jtakoja tromby susidarima venose:
veninio kraujo stazé, endotelio pazeidimas, kres¢jimo suaktyvinimas [229].
Veniné stazé traumos metu susidaro dél veny mechaninio spaudimo, kurj
gali sukelti hematoma, audiniy tinimas ir padidéjgs slégis audiniuose.
Gulimas rezimas, galinés skeletinis tempimas, paciento sedacija, galinés
imobilizacija jtvaru ar iSorinés fiksacijos aparatu (IFA), galinés parezé
blogina veninio kraujo tekéjimg [23, 229-231]. Veny endotelio pazeidimg
jtakoja tiesioginé venos trauma ir jos vientisumo atstatymas, kauly liZio
uzdara repozicija arba chirurginés intervencijos metu atlickama repozicija
[232]. Kres¢jimo suaktyvinimas atsiranda dél bendro organizmo atsako j
suzalojima, chirurginiy intervencijy, kraujo komponenty transfuzijy, sepsio,
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kreséjimo inhibitoriy praradimo [23, 233, 234]. Manoma, kad dazniausiai
PATE jvyksta dél §launies ir pakinklio veny tromby migracijos [235].
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3. TYRIMO METODIKA IR TIRIAMIEJI

Prospektyvinis klinikinis tyrimas vyko nuo 2016 mety lapkri¢io 4 d. iki
2019 mety lapkricio 1 d. Respublikinéje Vilniaus universitetinéje ligoningje
(RVUL) ortopedijos-traumatologijos centre. Retrospektyviai klinikinio
tyrimo daliai, dubens kauly nepakankamumo luzius patyrusiy pacienty
mirStamumui nustatyti, buvo naudoti duomenys nuo 2013 birzelio 1 d. iki
2017 gruodzio 1 d.

Siam tyrimui atlikti gautas Vilniaus regiono biomedicininiy tyrimy
etikos komiteto leidimas (Nr.: 158200-16-868-394).

3.1. Tiriamyjy atranka

I klinikinj tyrima buvo jtraukti pacientai, kurie patyre dubens trauma
kreipési ir buvo gydyti RVUL ortopedijos-traumatologijos centre. Pirminis
iStyrimas buvo atlickamas budinc¢io ortopedo-traumatologo skubios pagalbos
skyriuje, kur atliktos dubens rentgenogramos ir KT, remiantis ligoninés
nustatyta iStyrimo tvarka. Diagnozavus dubens kauly liizius pacientai buvo
hospitalizuojami stacionariniam gydymui | ortopedijos-traumatologijos
centrg arba reanimacijos ir intensyvios terapijos skyriy (RITS). RITS
stabilizavus biikle pacientai buvo perkeliami | ortopedijos-traumatologijos
centrg tolimesniam gydymui. Pacientams su labai sunkia bukle, dél kurios
kontaktas nebuvo jmanomas, ir RITS mirusiy pacienty artimyjy buvo
prasomas sutikimas jtraukti duomenis j klinikinj tyrima, kurie labai svarbis
mir§tamumui nustatyti. Hospitalizuotiems ortopedijos-traumatologijos centre
pacientams, atitinkantiems jtraukimo kriterijus, buvo paaiskinta planuojamo
tyrimo tikslai ir eiga, tada buvo sitiloma dalyvauti tyrime. Sutikus dalyvauti
ir pasiraSius asmening sutikimo forma pacientai buvo jtraukti j klinikinj
tyrimg ir pateiktos anketos jvertinti gyvenimo kokybe ir funkcinius dubens
rezultatus prie§ patirtg traumg. Prie§ tai tiriamiesiams paaiSkinama, kaip
tinkamai uzpildyti klausimynus.

Tiriamyjy jtraukimo kriterijai:

e Pacientai, kuriems 18 m. ir daugiau

e Kliniskai ir rentgenologiskai diagnozuotas dubens kauly lizis

e Pacientai arba jy artimieji, laisvanoriskai pasiras¢ informuoto
sutikimo forma

Tiriaimyjy atmetimo kriterijai:

e Pacientai, kurie patyré dubens patologinj 1Gzj dél onkologinio
proceso dubens kauluose
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Pacientas nesupranta arba negali uZzpildyti klausimyno, net
padedant tyréjui

Pacientai, nepasirase informuoto sutikimo formos

Studentai, jeigu jy dalyvavimas biomedicininiame tyrime susijgs
su studijomis
Kariai jy tikrosios karinés tarnybos metu

Sveikatos priezitros istaigy, kuriose atlickamas biomedicininis
tyrimas, darbuotojai, pavaldis tyréjui

Ikalinimo jstaigose ar kitose laisvés atémimo vietose esantys
asmenys
e Pacientai nekalbantys lietuviy kalba

Tiriamyjy klinikinis ir radiologinis jvertinimas

Tyréjai kliniSkai pacientg pirmg kartg jvertindavo ortopedijos-
traumatologijos centro palatoje arba RITS palatoje. Surinkta iSsami
anamnez¢ i$ paciento (jei leidzia paciento biiklé), artimyjy bei medicininiy
dokumenty. Pacientai apzitréti ir jvertinti visi galimi suzalojimai. Tikslingai
istirti dubens suzalojimai, atlikti dubens stabilumo testai, vertinta apatiniy
galiiniy kraujotaka, jutimai, motorika. Visi surinkti duomenys dokumentuoti.
Atsizvelgiant | traumos mechanizma, klinikinius dubens Ziedo stabiliumo
pozymius buvo vertinamos dubens rentgenogramos ir KT. Apzvalginéje
rentgenogramoje vertintas priekinis dubens ziedas: simfizés suzalojimas,
gaktikaulio $aky luZiai, iSoriné dubens rotacija ir vertikalus dubens poslinkis.
KT vaizduose vertintas kryzkaulio dalinis ar pilnas, vienos pusés ar abipusis
suzalojimas, dislokacija, stuburo kanalo, kryZkaulio angy stenozé liizusiais
fragmentais. Taip pat vertinta SI sgnario suzalojimas, jo iSsiskyrimas,
klubakaulio sparno uzpakalinés dalies suzalojimas, jo santykis su SI sgnariu,
retroperitoninio tarpo hematoma. Jvertinus traumos mechanizma, klinikinius
dubens stabilumo poZymius, rentgenologinius vaizdus luziai buvo
klasifikuojami pagal AO/OTA klasifikacijg j grupes.

3.2. Tyrimy metodikos

3.2.1. Imties dydZio nustatymas

Klinigkai reik§mingu skirtumu (lyginant tarp grupiy) laikyta Majeed
15 baly skirtumg (grupiy SN laikant lygy 20), efekto dydis biity lygus 0,75, o
SF-36 5 baly skirtumg (grupiy SN laikant lygy 5) efekto dydis buty lygus 1.
Ivertinant tai, kad kliniSkai reikSmingais biity laikomi dideli imties dydziai,
pasirinktam efekto dydziui d = 0,8, (pagal Cohen d laikomg dideliu efekto
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dydziu), alfa pasirinkus 0,05, o galig 0,8 (80 proc.), apskai¢iuota, kad
bendras imties dydis kliniskai reik§mingam skirtumui tarp grupiy nustatyti
yra lygus 52. Laikant, kad pokytis tarp pirmo ir paskutinio matavimo
kliniSkai reik§mingu biity laikomas taip pat esant dideliam efekto dydziui
lygiam 0,8, imties dydis grupéje, kurioje vertinamas pokytis, turéty biti
lygus 16.

Atliktas post hoc galios vertinimas, gauti rezultatai rodo, kad esant itin
maziems efekto dydziams, esamai imciai pasickiama maza galia, taciau
imties dydis reikalingas tokiai imciai pasiekti yra itin didelis ir
nepasiekiamas praktikoje (1000-300000 asmeny), tadiau Sie gauti skirtumai
néra kliniskai reikSmingi, todél tikétina, kad imties dydzio padidinimas, koks
numatytas pagal pasirinkta kliniskai reikSminga efekto dydj lygy 0.8, i$
esmés rezultaty nepakeisty.

3.2.2. MS klausimyno kultiiriné adaptacija ir psichometriniy
savybiy iStyrimas

Tarpkultiriné MS klausimyno adaptacija buvo atlikta pagal Amerikos
ortopedijos chirurgy akademijos (AAOS) rekomendacijas [236]. Pirmiausia,
MS klausimyng i$ angly ] lietuviy kalbg iSverté du nepriklausomi vertéjai,
kuriy gimtoji kalba buvo lietuviy. Parengti ir aptarti du klausimyno variantai.
Buvo aptarti visi neaiSkumai ar nesutarimai dél vertimy. Bendru sutarimu
buvo parengtas vienas lietuviskas klausimyno variantas (priedas 1). Kitu
etapu atliktas atgalinis vertimas, naudojant parengta pirming lietuviska MS
klausimyno versija, kurj atliko du nepriklausomi vertéjai, kuriy gimtoji kalba
buvo angly (priedas 2). Dalyvaujant lietuviy kalbos specialistui, ortopedams-
traumatologams ir vertéjams parengéme prieSpaskuting versija, kurig
pateikéme 20 pacienty su dubens kauly lGziais, kuriy gimtoji kalba buvo
lietuviy. Uzpildzius klausimyna, kiekvieno paciento buvo paprasyta
paaiskinti, kaip jis suprato kiekvieno punkto prasme, ar klausimai buvo
aiskils, taip pat papraSyta pasitlyti pakeitimus, kuriuos galima atlikti, kad
klausimynas biity suprantamesnis. ISbande priespaskuting versija, mes
neatlikome jokiy pataisymy ir padaréme iSvada, kad galutiné MS
klausimyno lietuviska versija buvo tinkama ir baigta (priedas 3).

Psichometriniy MS klausimyno savybiy iStyrimui j klinikinj tyrimg
jtraukta 40 pacienty i§ 46 patyrusiy dubens kauly IaZzius ir gydyty RVUL nuo
2016 lapkrigio 4 d. iki 2017 lapkri¢io 1d. Sesiy pacienty gimtoji kalba buvo
ne lietuviy ir daugumos klausimy negaléjo suprasti teisingai, todél j tyrima
nejtraukti. Tiriamieji pildé ir atsakinéjo j klausimus po 2 mén ir po 12 mén.
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Taip pat papildomai naudoti SF-36v2 lietuviskos versijos ir IPS klausimyny
duomenys, kuriuos pacientai buvo uzpilde tyrimo metu. Gautais duomenimis
buvo istirtas MS klausimyno vidinis nuoseklumas, konstrukcijy pagristumas
ir turinio pagristumas.

Vidinis nuoseklumas buvo jvertintas matuojant Cronbacho alfa, vieno
elemento koreliacija su visais elementais, bei atlieckant vieno elemento
pasalinimo analiz¢. Cronbacho alfa rezultatai buvo jvertinti taip:
a > 0,9 - puikus; 0,8 < a <0,9 - geras; 0,7 < o <0,8 - priimtinas; 0,6 < o <0,7
- abejotinas; 0,5 < a <0,6 - prastas; a <0,5 — nepriimtinas [237].

Konstrukcijy pagristumui iStirti buvo lyginami MS rezultatai su
SF-36v2 PCS subskalés rezultatais ir IPS klausimyno rezultatais.
Suformuluotos dvi hipotezés: 1) pacientai, surinke mazesnj SF-36v2 PCS
balg, taip pat surinks mazesnj MS balg 2) pacientai surink¢ mazesnj IPS
bala, taip pat surinks MS mazesnj bala. Turinio pagrjstumas buvo nustatytas
apskaiCiuojant “grindy” efekta (pacienty, surinkusiy maziausig jmanoma
balg) ir “luby” efekta (pacienty, surinkusiy auksciausia jmanomg balg).
Priimtinas “grindy” ir “luby” efektas buvo <30% [238].

MS klausimyno jautrumas pokyCiams buvo nustatyta tarp MS
klausimyny pildyty po 2 mén. (MS-1) ir 12 mén. (MS-II) apskaiéiuojant
standartizuoto atsako vidurkj pagal formulg: (vidutinis MS-11 balas — MS-I
balas) / MS-I balo standartinis nuokrypis. Jautrumas j poky¢ius > 0,20 buvo
laikomas nedideliu, > 0,50 vidutinio stiprumo, > 0,80 didelio stiprumo [238].

Statistiniai metodai

Duomeny normaliajam pasiskirstymui nustatyti naudojome Shapiro-
Wilk testg. Konstrukcijy pagristumui vertinti — Spearmano koreliacijos
koeficienta. Priimtinas koreliacijos koeficientas > 0,4. P vertés <0,05 buvo
laikomos statistiskai reikSmingomis. Statistiné analizé buvo atlikta naudojant
R commander GUi 4.0.3 versija.

3.2.3. Operuoty ir konservatyviai gydyty ankstyvo laikotarpio
funkciniai rezultatai ir gyvenimo kokybé po B2.1 tipo luziy

I § tyrimg i§ 62 pacienty jtraukti 55 pacientai nuo 18 iki 65 mety
amziaus, kuriems buvo radiologiSkai (rentgenograma ir kompiuteriné
tomografija) diagnozuota B2.1 tipo luziai bei gydyti RVUL nuo 2016
lapkricio 4 d. iki 2019 rugséjo 1d. Vienas pacientas atsisaké dalyvauti
tyrime, 5 pacienty gimtoji kalba buvo ne lietuviy, tinkamai nesuprato
pateikty klausimy. Vienas pacientas miré hospitalizacijos metu dél trauminio
Soko. Surinkti duomenys: lytis, amzius, traumos data, sunkumas (ISS),
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gydymo biidas (chirurginis ar konservatyvus), gretutiniai suzalojimai ir kitos
operacijos. Gyvenimo kokybé ir funkciniai rezultatai buvo analizuojami
konservatyviai ir chirurginiu biidu gydyty pacienty grupése. Chirurginis
gydymas buvo taikomas pacientams, kurie dél dubens srities skausmo
negaléjo atsisésti ir atsistoti bei skausmo malSinimui reikéjo naudoti
opioidinius analgetikus. Konservatyviai gydyti pacientai kita diena po
traumos buvo mobilizuojami, leista vaiksc€ioti su dviem ramentais neminant
pazeistos dubens kauly pusés kojos SeSias savaites. Operuotiems pacientams
kita dieng po operacijos buvo leista minti pilnu svoriu. Visiems pacientams 4
savaites po traumos buvo skiriami antikoaguliantai. Funkciniai dubens
rezultatai buvo vertinami adaptuotu MS klausimynu, o gyvenimo kokybé
SF-36v2. Pacientai $iuos klausimynus pildé du kartus: 1 — hospitalizacijos
metu, jvertinant jy prieStrauming funkcija ir gyvenimo kokybe, buvo
prasoma uzpildyti, kaip jie jautési ir gyveno prie§ trauma, II — konsultacijy
metu po 8 - 12 sav. pas vienag i§ tyréjy atsakinéjo j tuos pacius klausimus,
kaip jauciasi ir gyvena po traumos.

Statistiniai metodai

Statistiné analizé buvo atlikta naudojant R commander GUi 4.0.3
versijg. Kiekybiniai kintamieji pateikti vidurkiu £ standartiniu nuokrypiu.
Duomeny normaliajam pasiskirstymui nustatyti naudojome Shapiro-Wilk
testa. Kokybiniy kintamyjy analizei naudotas chi kvadrato testas.
Neparametriniy duomeny palyginimui naudotas Manno—Whitney U-testas
arba Wilcoxono testas. Lyginant kiekybiniy kintamyjy reik§mes tarp dviejy
nepriklausomy grupiy, taikytas t-testas, priklausomy kintamyjy atveju
naudotas porinist-testas. Statistiskai reik§mingas skirtumas laikytas, kuomet
p <0.05.

3.2.4. Pacienty gyvenimo kokybés ir dubens funkcijos rezultaty
palyginimas tarp B2 tipo liiziy skirtingy fiksacijos metody po vieny mety

I 8 tyrimg i§ 39 pacienty buvo jtraukti 32 pacientai nuo 18 iki 65 mety
amziaus, kuriems buvo radiologiSkai (rentgenograma ir kompiuteriné
tomografija) diagnozuota B2 tipo luziai bei gydyti RVUL nuo 2016 lapkricio
4 d. iki 2019 lapkri¢io 1d. Du pacientai atsisaké uzpildyti klausimynus po
vieny mety. Vienam pacientui diagnozuotas gretutinis giizduobés luzis.
4 pacienty gimtoji kalba buvo ne lietuviy, tinkamai nesuprato pateikty
klausimy. Naudojantis KT vaizdais buvo nustatomas kryzkaulio lateralinis
luzio poslinkis iSvedant vertikalig linija per kryzkaulio centrg ir nuo jos dvi
horizontalias linijas link SI sgnariy, ilgiy skirtumas tarp horizontaliy linijy
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buvo laikomas liizio poslinkis. Surinkti duomenys: lytis, amzius, traumos
data, sunkumas (ISS), taikytas chirurginis metodas (tik uzpakalinio Ziedo
fiksacija ar uZzpakalinio ir priekinio Ziedo fiksacija), gretutiniai suzalojimai,
kitos operacijos, operacijos trukme, komplikacijos, lovadieniai ir mirtys.
Komplikacijos, susijusios su operacija, buvo laikomos: zaizdos infekcija,
implanty migracija, nervy Sakneliy suzalojimas, kraujagysliy suzalojimas.
Pagal operacijos tipa pacientai buvo suskirstyti j dvi grupes: I — atlikta tik
uzpakalinio ziedo fiksacija, II — kombinuota, fiksuotos uZpakalinio ir
priekinio dubens ziedo dalys. Funkciniai dubens rezultatai buvo vertinami
adaptuotu MS klausimynu, o gyvenimo kokybé SF-36v2. Pacientai Siuos
klausimynus pildé du kartus: 1 — hospitalizacijos metu, jvertinant jy
priestrauming funkcijg ir gyvenimo kokybe, buvo prasoma uzpildyti kaip jie
jautési ir gyveno pries§ trauma, II — konsultacijy metu po 1 mety pas vieng i§
tyréjy atsakingjo j tuos pacius klausimus, kaip jauciasi ir gyvena po traumos.
Nebuvo naudotas formalus operacijos protokolas, pagal kuri ortopedas-
traumatologas turéjo taikyti fiksacijos metoda. Kita dieng po operacijos
pacientai buvo aktyvinami, leista stotis ir minti pilnu svoriu. Visiems
pacientams 4 savaites po traumos buvo skiriami antikoaguliantai. Nebuvo
naudotas standartizuotas skausmo malSinimo protokolas, taciau pirma dieng
po operacijos skausmas buvo malSinamas opiodiniais analgetikais, véliau
nesteroidiniais prieSuzdegiminiais vaistais nuo skausmo.

Statistiniai metodai

Statistiné analizé buvo atlikta naudojant IBM SPSS 23.0 versija.
Duomeny normaliajam pasiskirstymui nustatyti naudojome Shapiro-Wilk
testa. Nenormaliai pasiskirste kintamieji patekti medianomis (kvartiliai),
normaliai pasiskirst¢ kintamieji pateikti vidurkiais (standartinis nuokrypis)
Kokybiniy kintamyjy analizei naudotas Chi kvadrato testas. Neparametriniy
duomeny palyginimui naudotas Manno—Whitney U-testas arba Wilcoxono
testas. Lyginant kiekybiniy kintamyjy reikSmes tarp dviejy nepriklausomy
grupiy, taikytas t-testas, priklausomy kintamyjy atveju naudotas porinis
t-testas. Koreliacijos analizei naudotas Spearman’o koreliacijos koeficientas.
StatistiSkai reikSmingas skirtumas laikytas, kuomet p < 0.05.

3.2.5 Wresnio amzZiaus pacienty vieny mety mirStamumas po dubens
nepakankamumo 1Gziy

I §j tyrimg i§ 121 paciento buvo jtraukti 105 pacientai, kuriems 65 ir

daugiau mety, patyr¢ mazos energijos traumg (griuvimas i§ stovimos

padéties) su diagnozuotais dubens nepakankamumo ltiZiais nuo 2013 birzelio

1 d. iki 2016 gruodzio 1d. Tiriamyjy stebéjimo pabaiga - 2017 gruodzio 1 d.
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arba paciento mirties data. | tyrimag nejtraukti pacientai patyr¢ patologinius,
tumory sukeltus dubens kauly lizius (3 pacientai), ir dé¢l didelés energijos
traumos jvykusius ltuzius (13 pacienty). Visiems pacientams buvo atliktos
dubens rentgenogramos ir KT. LiZziai suklasifikuoti remiantis KT vaizdais
pagal AO/OTA dubens luziy klasifikacija. Visi pacientai kitag dieng po
traumos buvo aktyvinami, taikoma kineziterapija, pradéta trombembolijos
profilaktika mazos molekulinés masés heparinu, kuris tgstas 4 sav. po
traumos. Skausmas malSintas nesteroidiniais analgetikais. Chirurginis
gydymas taikytas pacientams, kurie negaléjo dél skausmo buti aktyvinami
nepaisant adekvataus nuskausminimo 2 - 3 dienas po traumos. Visiems
pacientams, iSleistiems i§ ligoninés, buvo rekomenduotas ambulatorinis
kauly tankio iStyrimas, patvirtinus oteoporozés diagnoze — jos gydymas.

Analizuojant mir§tamuma pradzia buvo laikoma traumos data, pabaiga
2017 gruodzio 31 d. arba mirties data. Informacija apie paciento mirtj, kuri
ivyko po iSleidimo i$ ligoninés buvo gauta i§ Lietuvos higienos instituto su
leidimu naudoti duomenis Sio mokslinio tyrimo tikslais.

Statistiniai metodai

Statistiné analizé buvo atlikta naudojant STATA 9.0 versija. Duomeny
normaliajam pasiskirstymui nustatyti naudojome Shapiro-Wilk tests.
Nenormaliai pasiskirste kintamieji patekti medianomis (kvartiliai), normaliai
pasiskirste  kintamieji  pateikti  vidurkiais (standartinis nuokrypis).
MirStamumo rodikliai buvo jvertinti naudojant Kaplan-Meier analizg.
Siekiant jvertinti i§gyvenamumo priklausomybe¢ nuo jvairiy veiksniy, buvo
naudojama Cox proporcinis rizikos modelis. StatistiSkai reikSmingas
skirtumas laikytas, kuomet p < 0.05.

3.2.6. Funkciniai rezultatai ir gyvenimo kokybé po chirurginio
spinopelvinés disociacijos gydymo

Per ketveriy mety laikotarpj RVUL gydyta 17 pacienty, kuriems buvo
diagnozuota spinopelviné disociacija. Jie sudar¢ 3.8% visy dubens liziy
gydyty viename traumos centre. Pirminés apziliros metu vienas pacientas
miré, todél nebuvo jtrauktas j tyrimg. Taip pat j tyrima nebuvo jtraukti
pacientai, turintys patologinius ar osteoporotinius kryzkaulio luzius, néscios
moterys ir pacientai, sergantys sunkiomis psichinémis ligomis.

Visi | tyrimg jtraukti pacientai dél kryzkaulio liZio buvo operuoti.
Visiems pacientams prie§ operacija buvo atlikta dubens kauly kompiuteriné
tomografija, jvertinta lGzio morfologija ir luziai suklasifikuoti pagal
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Roy-Camille ir Denis klasifikacijas. Pagal [iZio morfologija i§ 16 pacienty
12 patyré U formos, 3-H formos ir 1-Lambda formos kryzkaulio 1aZ;.

Tyrimo metu rinkti duomenys: lytis, amzius, gretutinés ligos,
suzalojimo sunkumo balas, gretutiniai suzalojimai, kitos operacijos, dubens
operacijos trukmé, hospitalizacijos laikas, komplikacijos ir mirties atvejai.

Gyvenimo kokybés PCS ir MCS buvo jvertinti naudojant SF-36
klausimyna, o funkciniai rezultatai jvertinti naudojant adaptuota Majeed
dubens klausimyng. Pacientai Siuos klausimynus pildé du kartus:
| — hospitalizacijos metu, jvertinant jy prieStraumine funkcijg ir gyvenimo
kokybe, buvo praSoma uzpildyti kaip jie jautési ir gyveno prie§ trauma,
Il — konsultacijy metu po 1 mety pas vieng i$ tyréjy atsakinéjo i tuos pacius
klausimus, kaip jauciasi ir gyvena po traumos.

Nebuvo naudotas formalus operacijos protokolas, pagal kurj ortopedas-
traumatologas turéjo taikyti fiksacijos metoda. Fiksacijos metodo
pasirinkimas priklausé nuo luzio tipo, morfologijos, dubens ziedo stabilumo,
kity vidaus organy suzalojimy ir operavusio chirurgo jgudziy. Visas
operacijas atliko du patyr¢ ortopedai-traumatologai.

Vienam pacientui buvo taikoma priekiné galutiné iSoriné fiksacija kartu
su perkutaniniu uzpakalinio dubens ziedo fiksavimu sraigtais dél Slapimo
puslés suzalojimo (3 paveikslas).

3 paveikslas. A-B KT vaizduose kryzkaulio ir gaktikaulio Saky lGziai (baltos
rodyklés) pries operacija. C-D po kryzkaulio perkutaninés fiksacijos ir priekinio
ziedo fiksacijos IFA.
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Trims pacientams, kuriems buvo kryzkaulio 1aZzis be poslinkio, atlikta tik
kryzkaulio perkutanin¢ fiksacija sraigtais. SeSiems pacientams, kuriems
buvo kryzkaulio lGizis ir minimalus poslinkis, dubens Ziedo stabilumas buvo
pasiektas perkutaniniais transsakraliniais sraigtais kartu su priekinio ziedo
fiksavimu plokstele ar sraigtais (4 paveikslas).

4 paveikslas. A-B KT vaizduose kryzkaulio lazis (baltos rodyklés) prie$
operacija. C-D po kryzkaulio transsakralinés fiksacijos ir priekinio Zziedo
fiksacijos plokstele.

Trims pacientams kryzkauliai fiksuoti plok$telémis taikant uzpakalinius
pjivius (5 paveikslas)
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5 paveikslas. Rentgenograma po kryzkaulio ir gaktikaulio Sakos fiksacijos
plokstelémis.

Trims pacientams buvo atlikta spinopelviné fiksacija, i§ jy dviem
taikyta trijy kampy fiksacija naudojant wuzpakalinj vidurinj pjtvi
(6 paveikslas).

6 paveikslas. A-B KT vaizduose kryzkaulio luzis (baltos rodyklés) pries
operacija. C-D rentgenogramos po spinopelvinés fiksacijos.
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Kita dieng po operacijos pacientai buvo aktyvinami, leista stotis ir
vaikscioti su vaikStyne. Keturi pacientai negaléjo buti mobilizuojami kita
dieng d¢l kity kauly luziy ar kity suzalojimy. VaiksCioti be pagalbiniy
priemoniy pilnu svoriu buvo leista po 6-8 sav. Visiems pacientams
4 savaites po traumos buvo skiriami antikoaguliantai. Pirma dieng po
operacijos skausmas buvo malSinamas opiodiniais analgetikais, véliau
nesteroidiniais prieSuzdegiminiais vaistais nuo skausmo.

Statistiniai metodai

Statistiné analizé buvo atlikta naudojant IBM SPSS 23.0 versija.
Kintamieji pateikti vidurkiais (standartinis nuokrypis). Grupiy palyginimui
naudotas Manno-Whitney U-testas arba Wilcoxono ir Kruskal-Wallis testai.
Statistiskai reikSmingas skirtumas laikytas, kuomet p < 0.05.

3.2.7. Dubens kauly liziams taikytas gydymas

Didelés energijos traumas patyrusiems pacientams visada buvo taikyti
ATLS gydymo principai skubios pagalbos skyriuje, tokie pacientai, nors ir
esant stabiliai buklei, pirmg parg buvo gydyti ir stebéti RITS. Nestabiliems,
su iSorinés rotacijos poslinkiu dubens suzalojimais buvo taikyta laikina
fiksacija dubens dirzu, kuris pasalintas po 24 valandy. D¢l visiSkai
nestabilaus dubens suzalojimo C-rémas buvo pritaikytas vienam pacientui.
Dubens tamponada tyrimo laikotarpyje nebuvo atlikta nei vienam pacientui.
Angiografija buvo atlikta trims pacientams, i$ jy dviems pacientams atlikta
embolizacija. Skubos tvarka priekinio ziedo fiksacija IFA taikyta pacientams
su visiSkai nestabiliais dubens liiziais arba “atviros knygos” luziais esant
pilvo organy suzalojimui ar §lapimo organy suzalojimui, dél kuriy buvo
atliekama laparotomija.

Toliau pateiktas gydymas ir operacinés technikos buvo taikomos
dazniausiai, taciau kiekvieno paciento atveju gydymas buvo sprendziamas
individualiai ir galéjo priklausyti bei keistis dél gretutiniy suzalojimy ir
bendros biiklés.

Hemodinamiskai stabiliems pacientams, kuriems diagnozuoti A tipo
dubens suzalojimai, buvo taikytas konservatyvus gydymas: adekvatus
nuskausminimas nesteroidiniais analgetikais, paciento ankstyva mobilizacija,
kita dieng po traumos kineziterapeuto prieziliroje pacientai buvo mokomi
taisyklingai atsistoti ir vaikscioti. Pacientams i$ karto skirti antikoaguliantai j
poodj, kurie testi 4 savaites po traumos. Operacinis gydymas A tipo liiziams
taikytas tik klubakaulio sparno izoliuotam liziui su didesniui nei 2 cm
poslinkiu, taikant klubinj pri¢jimg ir 1Gzj fiksuojant 3.5 mm vienu ar dviem
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ilgais sraigtais arba plokstele su sraigtais. Pooperaciniu periodu pacientai
mobilizuoti kita diena, leista vaiks¢ioti minant pilnu svoriu be pagalbiniy
priemoniy. Nerekomenduota guléti ant pazeistos pusés Sono 6 sav.

B1 tipo luziai gydyti operaciniu biidu, priekinio Ziedo fiksacijos buvo
atliktos 6 skyliy plokstelémis su 3.5 mm sraigtais naudojant Pfannenstiel
pri¢jima, o pazeistos pusés SI sgnarys fiksuotas perkutaniSkai vienu arba
dviem kanuliuotais 7.3 mm arba 8.0 mm sraigtais. Pooperaciniu periodu
pacientai mobilizuoti kitag dieng, kineziterapeuto prieziiiroje leista stotis ir
vaikscioti su ramentais ar vaikStyne dalinai priminant (skausmo tolerancijos
ribose) pazeistos pusés kojg. Pacientai buvo mokomi kojy ir juosmens
manksty kita dieng po operacijos. Pagalbinés priemonés taikytos 6 sav.
Reabilitacinis gydymas po 6 sav.

B2.1 tipo luziai dazniausiai gydyti konservatyviai taikant pagalbines
priemones vaiksStant ir leidziant priminti pazeistos pusés koja skausmo
tolerancijos ribose 6 sav. Adekvatus nuskausminimas nesteroidiniais
analgetikais, antikoaguliantai 4 sav. Reabilitacinis gydymas Gminiam ir
stipriam skausmui sumazgéjus.

Operacinis gydymas taikytas pacientams, kurie dél skausmo 2-3 parg po
traumos negali atsisésti ir atsistoti. Siems pacientams priekinis Ziedas buvo
fiksuojamas plokstelémis naudojant Stoppa priéjima arba perkutanisSkai
fiksuota retrogradiniu biidu virSutiné gaktikaulio Saka kanuliuotu 7.3 mm
diametro sraigtu. Fiksacijos metodo pasirinkimas priklausé nuo lazio
morfologijos ir chirurgo patirities. UZpakalinis ziedas (kryzkaulis)
dazniausiai fiksuotas perkutaniskai naudojant kanuliuotus 7.3 mm arba
8.0 mm sraigtus. Dazniausiai fiksuota S1 lygyje, taciau esant dismorfiniam
kryZzkauliui buvo atliekama fiksacija S2 lygyje. Pooperaciniu periodu
pacientai mobilizuoti kita diena, kineziterapeuto priezitiroje leista stotis ir
vaikscioti su ramentais ar vaikStyne priminant paZeistos pusés koja skausmo
tolerancijos ribose. Kojy ir juosmens mankstos kita dieng po operacijos.
Pagalbinés priemonés taikytos 6 sav. Reabilitacinis gydymas isleidus i$
ligoninés 2-3 parg po operacijos.

B2.2 ir B2.3 luziai dazniausiai gydyti operaciniu buidu. Priekinio Ziedo
fiksacijos principai tokie patys kaip ir B2.1 tipo luziams. UZpakalinio ziedo
fiksacija priklauso nuo klubakaulio sparno uzpakalinés dalies luzio
morfologijos ir santykio su SI sgnariu. Dazniausiai uzpakalinis Ziedas esant
B2.2 luziui reponuotas ir fiksuotas naudojant klubinj pri¢jima, per kurj
atlikta kryzkaulio ir klubakaulio sparno fiksacija i§ priekio plokstelémis.
Pooperaciniu periodu pacientai mobilizuoti kita dieng, kineziterapeuto
priezitiroje leista stotis ir vaik$Cioti su ramentais ar vaik$tyne neminant
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pazeistos pusés kojos. Kojy ir juosmens mankstos kita dieng po operacijos.
Pagalbinés priemonés taikytos 6 sav. Reabilitacinis gydymas po 6 sav.

B3 ir C tipo luziams taikytas operacinis gydymas. Priekinio Ziedo
repozicija ir fiksacija dazniausiai buvo atlickama naudojant Stoppa prié¢jima
ir fiksacija plokstelémis dél vertikalus ir didelio luziy poslinkio uzdara
repozicija ir perkutaniné fiksacija sraigtu techniskai labai sudétinga ir daznai
nejmanoma. Uzpakalinio ziedo fiksacijai dazniausiai naudota perkutaniné
fiksacija maziausiai dviem kanuliuotais 7.3 mm arba 8.0 mm diametro
sraigtais, reCiau fiksacija plokStelémis naudojant uzpakalinj pri¢jima, Sio
priéjimo ir fiksacijos buvo bandoma iSvengti dél didelés infekcijos rizikos.
U-formos luziy fiksacijai buvo dazniausiai naudojamas uzpakalinis pjuvis ir
trijy kampy fiksacija. Pooperaciniu periodu pacientai mobilizuoti kitg diena,
jeigu vertikalus dubens pazeidimas tik vienos pusés, tuomet kineziterapeuto
prieziiiroje pacientams leista stotis ir vaikS¢ioti su ramentais ar vaikStyne
neminant pazeistos pusés kojos. Abipusio pazeidimo atveju leista tik kojy
mankstos ir persésti j vezimélj. Pagalbinés priemonés taikytos 6 - 8 sav.
Reabilitacinis gydymas po 6 - 8 sav.

Priekinio ziedo fiksacija IFA buvo taikyta tik tiems pacientams,
kuriems kartu buvo diagnozuota urogenitalinés sistemos suzalojimai, pilvo
organy suzalojimai, atviri dubens kauly laZiai ir nestabilios buklés,
dazniausiai sunkig galvos trauma patyrusiems pacientams, kuriems buvo
indikuotina skubi dubens Ziedo fiksacija ir stabilizavimas.

Visiems operuotiems pacientams antikoaguliantai skirti iki operacijos ir
kita diena po operacijos, tgsiant 4 sav. Pirmg parg po operacijos
nuskausminimui naudoti opioidiniai analgetikai, véliau nesteroidiniai
analgetikai.

Visais atvejai paciento mobilizacija priklausé nuo gretutiniy suzalojimy,
bendros buklés ir kity kauly luziy, auksCiau pateiktas gydymas buvo
taikomas dazniausiai, bet ankstyva mobilizacija galéjo buti jtakota kity
suzalojimy, dél kuriy paciento nebuvo galima mobilizuoti kita dieng po
operacijos.

67



4. REZULTATAI
4.1. MS klausimyno psichometrinés savybés

Tiriant MS klausimyno psichometrines savybes dalyvavo 40 pacienty
patyrusiy dubens kauly luzius. I$ jy 29 (72.5%) buvo moterys ir 11 (27.5%)
vyrai. Amziaus vidurkis buvo 40.75 £+ 17.58 metai. Dubens kauly liziy
chirurginis gydymas taikytas 34 (85%) pacientams, o 6 (15%) gydyti
konservatyviai. A tipo luzis diagnozuotas 1 (2.5%) pacientui, B tipo -
28 (70%), C tipo - 11 (27.5%) pacienty [239].

Vidinis nuoseklumas

Pirmo matavimo (2 mén. po traumos) MS lietuviskos versijos
klausimyno Cronbach o koeficientas buvo 0.65. Iverting vieno elemento
koreliacijg su visais elementais nustatéme, kad lytiniy santykiy (o — 0.124) ir
skausmo (o — 0.181) elementai labai mazai koreliuoja su bendru MS balu.
Elemento pasalinimo analizé parodé, kad paSalinus lytinio akto ir skausmo
elementus Cronbach o padidéty iki 0.694 ir 0.659. Antro matavimo (12 mén.
po traumos) MS klausimyno Cronbach a koeficientas buvo 0.86. [verting
vieno elemento koreliacijg su visais elementais nustatéme, kad sédéjimo
(a0 — 0.42) elementas maziausiai koreliuoja su bendru MS balu. Elemento
pasalinimo analizé parodé, kad Cronbach o padidéty iki 0.877 pasalinus
sédéjimo elementa. 2 lenteléje pateikta iSsami vieno elemento koreliacija su
visais elementais ir elemento pasalinimo analizés rezultatai.

2 lentelé. MS klausimyno vieneto ir visumos analizé.

MS klausimyno elementai MS klausimynas 2 mén MS klausimynas 12
po dubens lizio mén po dubens lizio
Vieneto ir | Cronbach | Vienetoir | Cronbach
Visumos a pasalinus | ViSumos a
koreliacija | klausima koreliacija | paSalinus
klausimag
Skausmas 0.181 0.659 0.644 0.844
Darbas 0.249 0.636 0.651 0.844
Sédéjimas 0.371 0.629 0.429 0.877
Lytiniai santykiai 0.124 0.694 0.572 0.851
Su 0.438 0.600 0.595 0.849
pagalbinémis
priemonémis
Judéjimas  Be pagalbiniy 0.604 0.538 0.793 0.825
priemoniy
Vaiks¢iojimo 0.585 0.551 0.682 0.846
atstumas
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Turinio pagristumas

Po vieneriy mety po dubens kauly laziy 11 (27.5%) pacienty surinko
auksciausig galimg MS klausimyno bala. 3 lenteléje pateikta “grindy” ir
“luby” efekty duomenys.

3 lentelé. Pacienty dalis, kurie surinko maziausig jmanomg MS balg (grindy
efektas) ir didziausia galima bala (luby efektas).

Grindy efektas, % Luby efektas, %
MS po 2 mén. (0-100) 0 0
MS po 12 mén. (0-100) 0 275

Konstrukcijy pagristumas

Abi misy iSkeltos hipotezés, susijusios su MS klausimyno
konstrukcijos pagristumu, buvo patvirtintos. StatistiSkai reikSminga
koreliacija tarp MS klausimyno ir SF-36v2 PCS rezultaty buvo stebéta po
2 mén. ir po 12 mén. (p<0.001). Vidutinio stiprumo (r = 0.53) koreliacija po
2 mén. ir stipri koreliacija (r = 0.82) po 12 mén.

Jautrumas pokyciams

MS klausimyno efekto dydis buvo (83.12 - 60.12) / 13.83 = 1.66
(didelis efektas). Standartizuoto atsako vidurkis buvo (83.12 - 60.12) / 16.18
= 1.42 (didelis efektas).

4.2. Operuoty ir konservatyviai gydyty ankstyvo laikotarpio funkciniai
rezultatai ir gyvenimo kokybé po B2.1 tipo luziy

IS 55 pacienty, dalyvavusiy tyrime, kuriems diagnozuota B2.1 dubens
kauly luziai pagal AO/OTA Kklasifikacija, 42 (70.6%) buvo moterys, o
13 (23.6%) vyrai. Amziaus vidurkis 37.24£13.78 mety. Traumos sunkumo
(ISS) vidurkis buvo 14.96+5.35. Gretutiniai suzalojimai diagnozuoti
31 (56.5%) pacientui. Kitos, ne dubens kauly operacijos, buvo atliktos
14 (25.5%) pacienty. Prie§ traumg (I matavimas) MS baly vidurkis buvo
97.98+9.35, o SF36v2 PCS ir MCS atitinkamai sieké 56.26+6.36 ir
51.5446.68. Po traumos 10 sav. (II matavimas) MS baly vidurkis buvo
64.76+£18.57, PCS — 36.64+8.86, MCS — 44.75+10.93. Operacinis dubens
kauly luziy gydymas taikytas 37 (67.3%) pacientams, o 18 (32.7%)
konservatyvus. Operuotiems 23 (62.2%) pacientams buvo atlikta uzpakalinio
ir priekinio Ziedo fiksacija, 13 (35.1%) pacienty atlikta tik uzpakalinio ziedo
fiksacija. Vienam pacientui atlikta tik dubens priekinio ziedo fiksacija
iSoriniu aparatu dél infekcijos dubens srityje. Stebéjimo laikotarpyje 7
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pacientai patyré komplikacijas, susijusias su operacija: 1 Zaizdos infekcija,
2 konstrukcijy migracija, 4 pacientams iSsivyst¢ Sl neuropatija.
Komplikacijy nestebéta konservatyviai gydyty pacienty grupéje. 4 lenteléje
pateiktas iSsamus konservatyviai ir chirurginiu btudu gydyty pacienty
rezultaty palyginimas. Pastebéta, kad chirurginiu biudy gydytiems
pacientams buvo daugiau gretutiniy suzalojimy bei didesnis traumos
sunkumas.

4 lentelé. Konservatyviai ir chirurginiu biidu gydyty pacienty palyginimas.

Gydymas P reik§mé
Chirurginis (N=37) |Konservatyvus (N=18)

Amzius 35.84+12.22 40.11£16.56 0.404
Moterys 27 (73.0%) 15 (83.3%) 0.510
Gretutiniai suZalojimai 25 (67.6%) 6 (33.3%) 0.016
Kitos operacijos 12 (32.4%) 2 (11.1%) 0.110
Politrauma 17 (45.9%) 4 (22.2%) 0.089
ISS 15.974+4.99 12.89+5.61 0.011
MS | 97.50+11.14 99.78+0.94 0.629
PCS 56.04+7.89 55.7344.51 0.477
MCS | 51.89+7.30 51.05£7.09 0.799
MS 11 64.61£19.63 67.44£15.17 0.516
PCS I 35.8849.21 38.99+7.18 0.087
MCS I 44.72+10.92 45.00+10.70 0.875

Remiantis MS, PCS ir MCS baly vidurkiais -chirurginio ir
konservatyvaus gydymo grupése stebime, kad abiejy grupiy grupiy balai 11
matavimo metu (po 10 sav.) buvo statistiskai reikSmingai maZesni lyginant
su I matavimu (pries trauma), i§skyrus konservatyviai gydyty pacienty MCS
balus, kurie buvo mazesni, bet nepasieké statistinio reikSmingumo lygio
(5 lentelé).

5 lentelé. Konservatyvaus ir chirurginio gydymo gyvenimo kokybés ir dubens
funkcijos rezultaty skirtumai pries traumg ir 10 sav. po traumos.

Gydymo biidas I matavimas Il matavimas P
MS 97.50+11.14 64.61£19.63 <0.001
Chirurginis (N=37) | PCS 56.04+7.89 35.88+9.21 <0.001
MCS 51.89+7.30 44.72+10.92 0.001
Konservatyvus MS 99.784+0.94 67.44+15.17 <0.001
(N=18) PCS 55.73+4.51 38.99+7.18 <0.001
MCS 51.05+7.09 45.00+10.70 0.071
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Nustatéme, kad gyvenimo kokybés pokyciai buvo didesni pacientams,
kuriy PCS prie§ trauma buvo didesnis nei 57,16 balai ir MCS virsijo
45,22 balus. Politraumos nepatyrusiy pacienty grupéje konservatyviai gydyty
pacienty socialiné funkcija sumazéjo labiau nei operuoty pacienty po 10 sav.
(-25.00+29.80 vs -44.64426.73; p=0.048).

4.3. Pacienty gyvenimo kokybés ir dubens funkcijos rezultaty palyginimas
tarp B2 tipo luziy skirtingy fiksacijos metody po vieneriy mety

I§ 32 pacienty, dalyvavusiy tyrime, kuriems diagnozuota B2 tipo dubens
kauly 1aziai, 23 (72%) buvo moterys, 9 (28%) vyrai. Amziaus vidurkis buvo
35.3 £ 11.9 metai. ISS vidurkis 16.5 £ 5.6. Tik uzpakaliné ziedo fiksacija
buvo atlikta 13 (41%) pacienty (I grupé) ir 19 (59%) pacienty buvo atlikta
priekinio ir uzpakalinio ziedo fiksacija (II grupé). Tarp grupiy statistiSkai
reikSmingai skyrési tik operacijos laikas ir lovadieniai, kurie buvo ilgesni
antroje grupéje (6 lentelé).

6 lentelé. Tiriamyjy bendra charakteristika ir palyginimas tarp grupiy.

Bendras I grupé (N=13) | I grupé (N=19) | P reik§mée
Amzius (vidurkis + SN) 353+11.9 339+11.8 36.3+£12.2 0.62
Lytis (vyrai:moterys) 9:23 4:9 5:14 0.78
Traumos mechanizmas (N 0.50
(%)): 15 (46.9%) 6 (46.2%) 9 (47.4%) 0.95
¢ Autojvykis 12 (37.5%) 6 (46.2%) 6 (31.6%) 0.47
o Kritimas i§ aukscio 5 (15.6%) 1(7.7%) 4 (21.1%) 0.63
o Kita
Gretutines ligos (N (%)) 6 (18.8%) 2 (15.4%) 4 (21.1%) 1.00
Komplikacijos (N (%)): 4 (12.5%) - 4 (21.1%) 0.13
e Implanto migracija 1 (3.1%) - 1 (5.3%) 1.00
e Nervo suzalojimas 3 (9.4%) - 3 (15.8%) 0.25
Gretutiniai ~ suZalojimai (N 21 (65.6%) 6 (46.2%) 14 (73.7%) 0.15
(%)): 1 (3.1%) - 1 (5.3%) 1.00
e Cauda equina 6 (18.8%) 3(23.1%) 3 (15.8%) 0.67
o Dauginiai organy
suzalojimai 4 (12.5%) 2 (15.4%) 2 (10.5%) 1.00
e Kito vieno kaulo luzis
e Kity >2 kauly liziai 6 (18.8%) 1(7.7%) 5 (26.3%) 0.36
eKiti suzalojimai 3(9.4%) - 3 (15.8%) 0.25
Kitos operacijos (N (%)) 10 (31.3%) 4 (30.8%) 6 (31.6%) 1.00
ISS (vidurkis + SN) 16.5+5.6 17.2+4.4 16.1+6.4 0.54
Politrauma (ISS>16) (N (%)) 21 (65.6%) 10 (76.9%) 11 (57.9%) 0.45
Operacijos  trukmé  [min] 82.8+58.9 40.7+30.2 111.5+£56.7 <0.001
(vidurkis + SN)
Lovadieniai [dienos] (vidurkis 15.8+11.6 12.1+10.5 183+11.8 0.03
+ SN)
Kryzkaulio lazio  poslinkis 83+£2.6 7.8+22 8.6+£2.9 0.50
[mm] (vidurkis & SN)
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Vidutiniskai prie§ trauma bendras pacienty PCS baly vidurkis buvo
57.3 £ 5.7, o po vieneriy mety po traumos 48.1 = 9.7 balai. MCS vidutiniskai
prie§ traumg buvo 49.4 + 10.1 baly, po vieneriy mety 48.1 = 9.1 balai.
Stebétas reikSmingas PCS skirtumas prie§ trauma ir po vieneriy mety, taciau
tarp grupiy skirtumo nestebéta. MCS skirtumo nestebéta nei tarp matavimo
laiky, nei tarp grupiy (7 lentelé).

7 lentelé. Gyvenimo kokybés pokytis (SF36v2) tarp grupiy ir matavimo laiky.

SF-36 I grupé II grupé (N=19) P
(N=13) reik§mé

PCS

o Prie§ traumg 57.6 4.0 57.0+6.7 0.74

o 1 metai po traumos 498+74 46.9+11.0 0.39
P reik§mé 0.002 0.001
MCS

e Pries traumg 51.2+7.1 482 +11.7 0.36

o 1 metai po traumos 479+94 48.3+9.2 0.91
P reik§mé 0.21 0.64

Remiantis MS klausimynu dubens funkcijos rezultatai abiejose grupése
reik§mingai sumaz€jo po vieneriy mety, taCiau skirtumo tarp grupiy
nestebéta (8 lentel¢). PrieS trauma dubens funkcijos rezultatai pagal MS
klausimyng buvo puikis, po vieneriy mety — geri.

8 lentelé. Funkcijos rezultaty pokytis (MS klausimynas) tarp grupiy ir matavimo

laiky.
I grupé (N=13) IT grupé (N=19) P reik§mé
Prie§ trauma 98.9+2.9 99.6 + 1.8 0.36
1 metai po traumos 84.6 £ 12.1 82.2+18.0 0.86
P reik§mé 0.003 0.001

4.4. Vieneriy mety mirStamumas vyresnio amziaus pacienty (> 65m) po
dubens kauly nepakankamumo laziy

Tyrimo kriterijus atitiko ir j analize jtraukti 105 pacientai, patyre
dubens kauly nepakankamumo luzius, kuriy amzius buvo 65 ir daugiau
mety. Vidutinis stebéjimo laikas buvo 23.5 mén. (95% CI 20.7-26.4).
Motery buvo 95 (90.5%), o vyry 10 (9.5%). Amziaus vidurkis 80.3 m
(95% CI 78.8-81.7). Papildomi kauly luziai (dominavo virSutiné galtiné)
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buvo diagnozuoti 10 pacienty (9.5%). Remiantis AO/OTA klasifikacija
73 pacientams (69.5%) buvo diagnozuota B tipo, 30 (28.6%) — A tipo ir
2 (1.9%) — C tipo dubens kauly luziai. 21 pacientas buvo operuotas, i$ jy
20 atlikta perkutaniné kryzkaulio fiksacija, o vienam pacientui priekinio
ziedo fiksacija. Nestebéta statistiSkai reikSmingo skirtumo tarp gretutiniy

ligy ir luziy tipy (9 lentele).

9 lentelé. Gretutiniy ligy palyginimas tarp liiziy tipy. C tipas dél maZzo tiriamyjy
skai¢iaus (n=2) nebuvo jtraukas.

Gretutinés ligos A tipas (N=30) [ B tipas (N=73) | P reik§mé
Sirdies ir kraujagysliy 26 (86.67%) 67 (91.78%) 0.472
Psichinés 2 (6.67%) 10 (13.70%) 0.501
Endokrininés 1 (3.33%) 6 (8.22%) 0.670
Epilepsija 1 (3.33%) 0 (0.00%) 0.291
Kepeny 0 (0.00%) 1(1.37%) 1.000
Virskinimo trakto 1 (3.33%) 2 (2.74%) 1.000
Plauéiy 0 (0.00%) 4 (5.48%) 0.319
Virusinés 1 (3.33%) 0 (0.00%) 0.291
Onkologinés 1 (3.33%) 1(1.37%) 0.500
Insultas 0 (0.00%) 2 (2.74%) 1.000
Parkinsono liga 0 (0.00%) 1 (1.37%) 1.000
Demencija 1 (3.33%) 1 (1.37%) 0.500
Neurologinés 0 (0.00%) 1 (1.37%) 1.000

Bendras vieneriy mety mirStamumas sieké 23.8 % (95% CIl 16.8%-
33.2%) (10 lentelé). Mirties priezastys pateiktos 11 lenteléje, dazniausiai

nustatyta mirties priezastis buvo Sirdies nepakankamumas.

10 lentelé. Bendras ir pagal liizio tipus mirStamumas vieneriy mety laikotarpyje.

Stebimas reikSmingas skirtumas tarp A ir B tipy laZziy.

Ménesiai Visi tige:i) (95% | A tip(a.l:sI )(95% B tipaCsI )(95% P reikémé
1 7.6 (3.9-14.7) 3.3(0,5-1.4) | 9.6 (4.7-19.1) N/a
3 12.4 (7.4-10.4) | 10 (3.3-27.9) | 13.7(7.6-24) N/a
6 16.2 (10.4-14.7) |13.3 (5.2-31.7) | 16.4 (9.7-27.9) N/a
12 23.8(16.8-33.2) |[13.3(5.2-31.7) [27.4 (18.6-39.2) | p<0.001
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11 lentelé. Tiriamyjy mirties priezastys vieneriy mety laikotarpyje. Duomenys
gauti i§ Lietuvos higienos instituto.

Mirties prieZastys N (%)
Sirdies nepakankamumas 18 (34.62)
Insultas 15 (28.85)
Vezys 6 (11.54)
Sirdies infarktas 4 (7.69)
Zarnyno liga 2(3.85)
Galvos suzalojimas 1(1.92)
Pielonefritas 1(1.92)
Pneumonija 1(1.92)
Suspaudimo sindromas 1(1.92)
Reumatoidinis artritas 1(1.92)
Umus pankreatitas 1(1.92)
Sepsis 1(1.92)
Viso: 52 (100.00)

Cox regresiné analizé parodé, kad paciento amzius buvo vienintelis
reikSmingas faktorius, jtakojantis iSgyvenamumg HR=1.07 (95% CI 1.03-
1.12; p=0.001), o Iytis (p=0.148) ir gydymo metodas (chirurginis ar
konservatyvus) (p=0.820) buvo nereikSmingi. Vieneriy mety laikotarpyje

A tipo lGzius patyrusiy pacienty grupéje mirStamumas sieké 13.3% (95% CI
5.2-31.7%), o B tipo grupéje - 27.4% (95% CI 18.6-39.2%) (7 paveikslas).
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7 paveikslas. Mirstamumo daznis pagal dubens kauly lazio tipus, C tipo laZziai
dél mazo tiriamyjy skaic¢iaus (n=2) nebuvo jtraukti.
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4.5. Funkciniai rezultatai ir gyvenimo kokybé po chirurginio
spinopelvinés disociacijos gydymo

IS tyrime dalyvavusiy 16 pacienty, motery buvo 10 (62,5 %), vyry
6 (37,5 %). Vidutinis pacienty amzius buvo 40,2 + 17,7 mety. Visi pacientai
pries suzalojimg buvo dirbantys. Vidutinis ISS buvo 19,7 + 8,5 balo.
Vidutiné hospitalizacijos trukmé 27,1 + 19,0 dienos. Laikas nuo
hospitalizacijos iki kryZzkaulio operacijos buvo 7,8 + 8,2 dienos, o vidutiné
operacijos trukmé - 137,2 + 57,6 min. ISsamesné informacija apie pacienty
suzalojimo mechanizma, Denis ir Roy-Camille klasifikacijos tipus bei i§sami
operacijos informacija pateikta 12 lenteléje.

12 lentelé. Auto — automobilio avarija, aukStis — kritimas i§ aukscio. UP —
uzpakalinio dubens ziedo fiksacija plokstele, PP — priekinio dubens Ziedo
fiksacija plokstele, US — uzpakalinio dubens ziedo fiksacija sraigtais, PIF —
priekinio dubens ziedo fikacija iSoriniu aparatu, PS — priekinio dubens ziedo
fiksacija sraigtais, SPF — spinopelviné fiksacija.

2 | < al 8| w - =

g © w | E |l gl | =L 2 El S8 : '

< = E ¢ © § g S 8_5 =z E s §
1 25 M| 18 Auto 3 2 25 9 2 175 UP+PP 100 96
2 |46 |v][20] Ao | 3 | 2 | 32 |20 13 [ 135 | us+PF | 99 | 85
3 28 | V| 18 | Aukstis 2 1 10 14 2 195 UP+PP 100 73
4 [ 42 M 18 [Auksts | 2 | 1 [ 22 [19] 8 90 Us+PP | 100 | 83
5 [ 65 | M| 16 [Aukstis | 1 [ 2 | 60 | 10 | 15 60 us 69 50
6 | 28 [ M| 17 [Aukstis | 3 [ 2 | 34 [46 | 3 50 Us+PP | 100 | 98
7 [ 19 |v] 18 |Austs | 3 [ 2| 60 [36] o0 75 Us+PP | 100 | 59
8 19 M| 18 | Aukstis 2 1 54 9 2 175 US+PP 100 62
9 24 | M| 21 Auto 2 1 40 11 13 120 US+PS 100 100
10 28 |V 9 Aukstis 2 2 36 14 2 105 UP+PP 100 74
11|62 [ M Ao | 3 | 1| 22 [17] 8 80 US+PP 88 | 74
12 61 [ Ml 18 [Austis [ 2 [ 3 [ 32 [33] 4 160 SPF 77 72
1339 [ M| 38 [Autis | 3 [ 3] 50 [52] o [ 260 SPF 100 | 44
14 [ 27 [M[ 9 [Autis | 3 [ 3 | 54 [76 ] 28 [ 175 us 100 | 22
15 [ 66 | V|40 [Aukstis | 1 | 1 | 10 |40 | 22 | 160 SPF 100 | 84
16 [ 61 [v| 24 [ Aukitis | 2 | 3 7 [27] 3 180 | us+PP | 100 | 62

Visiems pacientams buvo priekinio dubens ziedo suzalojimas, du
pacientai (7 ir 15 numeriai) patyré papildomg klubakaulio sparno 1azj. Bent
vieng kitg, ne dubens kauly suzalojima, patyre 14 pacienty: 13 (81,3 %) kity
kauly luzius; 7 (43,8 %) nerviniy struktiiry suzalojima, 3 (18,8 %) kritinés
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lastos suzalojima; 2 (12,5 %) galvos traumg; 2 (12,5 %) Slapimo organy
pazeidima.

Vienam pacientui (nr. 13) buvo atlikta tiesioginé kryzkaulio nerviniy
Sakneliy dekompresija. Kitos, ne dubens kauly, operacijos buvo atliktos
11 (68,8 %) pacienty. Funkciniy rezultaty ir gyvenimo kokybés reikSmingy
skirtumy tarp laZziy tipy, gretutiniy suzalojimy, laiko iki operacijos ar
komplikacijy nebuvo stebéta.

Vienam pacientui (nr. 15) stebéta gili Zaizdos infekcija. Trims
pacientams po 1 mety (nr. 3, 14 ir 15) iSliko pédos parezé. Vienam pacientui
po perkutaninés transsakralinés fiksacijos sraigtu (nr.7) diagnozuotas
kryzkaulio nesugijimas, dél kurio buvo atlikta papildoma operacija.

Remiantis MS klausimyny rezultatais, funkcija sumazéjo nuo puikiy
prie§ suzalojima iki gery po 1 mety nuo dubens luzio. Remiantis SF-36
rezultatais, labai sumazéjo fizinis aktyvumas, o praéjus vieneriems metams
po traumos jis buvo blogesnis lyginant su populiacija, taciau psichinés
buklés skirtumy nepastebéta. Siy funkciniy rezultaty ir gyvenimo kokybés
tyrimy rezultatai pateikti 13 lenteléje.

13 lentelé. Funkciniy rezultaty ir gyvenimo kokybés tyrimy rezultatai.

Prie$ traumg Vieneri metai po P reikSmé
traumos

Majeed 95.81+9.50 95 % CI 71.13 £20.98 95 % CI 0.001
[90.75, 100.00] [59.94, 82.31]

PCS 55.87+8.89 95 % CI 43.45+9.6495 % ClI 0.003
[51.13, 60.60] [38.31, 48.59]

MCS 43.76 +12.45 95 % CI 43.41+7.56 95 % CI 0.501
[37.13, 50.39] [39.38, 47.44]

Visose MS klausimyno kategorijose stebimi reikSmingi pokyciai per
steb¢jimo laikotarpj (8 paveikslas).
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9,38 g p=0,014

Ejimas be pagalbiniy priemoniy p = 0,002

)

Vaiki¢iojimo atstumas

Ejimas su pagalbinémis - GGG
] pag 11,88 p=0,023

priemonémis 10,38

Lytiniai santykiai p =0,020

25
sedéjimas p < 0,001
Darbingumas p <0,001
Skausmas 20,63 p<0,001
0 5 10 15 20 25 30 35

m Pried trauma Po 1 mety

8 paveikslas. Funkciniai rezultai pagal MS klausimyno kategorijas.
IS viso penki pacientai po 1 mety griZzo j savo prieStrauming funkcing

bukle (9 paveikslas), taciau neradome veiksniy, daranciy jtakg geresniems
rezultatams.

Puikis
Geri
Patenkinami
Blogi |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

m Pried trauma Po 1 mety

9 paveikslas. Visy pacienty funkciniai rezultatai prie§ traumg ir 1 metai po
suzalojimo.
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5. REZULTATU APTARIMAS
5.1. MS klausimyno kulttirinis pritaikymas ir psichometrinés savybés

MS klausimynas buvo sukurtas 1989 m, taciau autorius nepateiké Sio
klausimyno psichometriniy savybiy. Véliau klausimynas niekada nebuvo
patobulintas ar pakeistas. Apzvelgus literatiira pavyko rasti tik du
straipsnius, kurie nagringja Sio klausimyno turinio ir konstrukcijy pagristuma
bei skalés patikimumg pakartotinio tyrimo atzvilgiu (angl. Test-retest
reliability) [86, 240] ir viename §iy straipsniy apraSoma kulttiriné adaptacija
Italy kalbai [240]. Nepavyko rasti informacijos apie skalés vidinj
nuoseklumg ir jautrumg pokyc¢iams.

Remiantis miisy tyrimo duomenimis, nagrinéjant MS klausimyno
psichometrines savybes dviejose matavimo laikuose (po 2 ir 12 mén.),
stebime, kad skalés matavimo galimybés po 2 mén. yra ribotos (Cronbach
a— 0.65) [76]. Daugumos vieneto ir visumos elementy koreliacijos buvo
silpnos (2 lentel¢). Elementy paSalinimo analizé atskleidé, kad lytiniy
santykiy ir skausmo (0,124 ir 0,181) elementai nebuvo naudingi skalei po
dviejy ménesiy. Pasalinus Siuos elementus skalés verté padidé¢ja, taCiau
priimtinos vertés nepasiekia (Cronbach o >0.7). Naudojant MS skale
vélesniu potrauminiu periodu (po 12 mén.) Cronbach a verte (0,86) yra
zymiai didesné. Vieneto ir visumos elementy koreliacijos vertés visy
elementy buvo priimtinos (2 lentelé), todél dubens funkcijos vertinimas po
vieneriy mety §ia skale yra patikimesnis.

Vienoje studijoje, kuri nagrin¢jo MS klausimyno turinio pagristuma po
dubens kauly luziy praéjus vieneriems metams, nustaté, kad grindy efektas
buvo 0%, o luby efektas sieké 18.4% [86]. Kitas tyrimas parodé panasSius
rezultatus, tik Sio tyrimo stebéjimo laikas buvo vidutiniskai 7 metai [240].
Misy tyrimo duomenimis taip pat nebuvo pasiektas grindy efektas, taciau
luby efektas sieké 27,5% praéjus 12 ménesiy po traumos. Maksimalius balus
po 1 mety surinko 3 pacientai gydyti konservatyviai ir § pacientai po
operacinio gydymo su jvairiais laZiy tipais. Sie rezultatai rodo teigiama
gydymo efekta, taciau tolimesnio §iy pacienty funkcijos rezultaty pageréjimo
naudojant MS skal¢ iSmatuoti nebegalime.

Minétoje studijoje [86] buvo nagrinétas MS klausimyno konstrukeijy
pagristumas ir nustatyta stipri koreliacija (r=0.87) tarp MS ir SF36 PCS [86].
Kitos studijos, kurios palygino koreliacijg tarp $iy skaliy, parodé panaSius
rezultatus [240-242]. Miisy tyrimo duomenys taip pat panasts po 12 mén.
(r=0.82), taciau po 2 ménesiy koreliacija tarp MS ir SF36 PCS skaliy buvo
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vidutinio stiprumo (r=0.52), tai parodo, kad MS skale iSmatuoti dubens
funkcijos rezultatai po 2 mén. yra maziau informatyvds.

5.2. Operuoty ir konservatyviai gydyty ankstyvo laikotarpio funkciniai
rezultatai ir gyvenimo kokybé po B2.1 tipo luziy

Misy tyrimo duomenimis gyvenimo kokybés fizinis komponentas ir
dubens funkcijos rezultatai Zymiai sumazéjo pragjus 10 savaiciy po dubens
luzio lyginant su prieStrauminiais rezultatais operuotiems ir konservatyviai
gydytiems pacientams. Skirtumo tarp operuoty ir konservatyviai gydyty
pacienty funkcijos ir gyvenimo kokybés rezultaty nestebéta. Pasteb&jome,
kad politraumos nepatyrusiy pacienty socialiné funkcija maziau nukentéjo
operuotiems pacientams, nei gydytiems konservatyviai. Reikéty pazyméti,
kad misy tyrime tarp operuoty pacienty buvo daugiau gretutiniy suzalojimy
ir jy traumos buvo sunkesnés (>ISS). Lengvesnes traumas patyrusiems ir
operuotiems dél dubens suzalojimo pacientams buvo maZziau ribojamas
judéjimas, kuris galéjo jtakoti geresnes socialines funkcijas.

Dauguma tyrimy orientuojasi | ilgalaikiy rezultaty jvertinimg po dubens
traumy. Remiantis literatlira, kuri nagrinéja gyvenimo kokybe ir funkcijos
rezultatus po dubens B2.1 tipo luziy ir lygina operuoty ir konservatyviai
gydyty pacienty rezultatus, dauguma studijy, kaip ir misy, nestebi skirtumo
tarp Siy dviejy gydymo metody esant B2.1 tipo luziams, taciau tyrimy
duomenys yra nagrin¢jami maziausiai po vieneriy mety, todél negalime
sugretinti ir palyginti savo tyrimo metu gauty duomeny su kitomis
studijomis [139, 204, 243], taciau leidzia suprasti, kad B2.1 tipo luziy
operacinis gydymas nepagerina funkciniy rezultaty ir gyvenimo kokybés nei
ankstyvame, nei vélyvesniame potrauminiame periode.

Literatiiroje stebima didesnis komplikacijy skaicius operuoty pacienty
grupéje [139], taip pat ir misy studijos duomenimis 7 pacientams buvo
nustatytos  komplikacijos, susijusios su  chirurgine intervencija,
konservatyviai gydytiems pacientams komplikacijy (trombembolija,
pneumonija ir kt.) nestebéta. Nepaisant jvykusiy komplikacijy gyvenimo
kokybe¢ ir funkciniai rezultatai po 10 sav. nesiskyre.

Atliktoje studijoje nustatéme, kad operuoti pacientai buvo patyre
didesn¢ traumg ir turéjo daugiau gretutiniy suzalojimy, tai galéjo jtakoti
chirurginio gydymo pasirinkimg, taCiau néra aiSku ar tai galéjo jtakoti
funkcinius bei gyvenimo kokybés rezultatus.

Remiantis misy tyrimo duomenimis prie§ trauma pacienty dubens
funkciniai rezultatai buvo puikis, taciau 10 sav. po traumos sumaz¢jo iki

79



patenkinamy, o gyvenimo kokybés fizinis komponentas sumazéjo ir buvo
gerokai Zemiau populiacijos vidurkio, psichinis komponentas sumazejo kiek
maziau nei fizinis ir buvo neZymiai Zemiau populiacijos vidurkio (5 lentelé).

5.3. Pacienty gyvenimo kokybés ir dubens funkcijos rezultaty palyginimas
tarp B2 tipo liziy skirtingy fiksacijos metody po vieneriy mety

Siame tyrime buvo matuojami tiriamyjy dubens funkciniai rezultatai,
gyvenimo kokybé ir jy pokytis dviejose grupése: pacientams, kuriems
fiksuota tik uzpakalinio dubens ziedo dalis (I grupé) ir pacientams, kuriems
fiksuotas uzpakalinio ir priekinio dubens Ziedo dalys (II grupé). Po vieneriy
mety abiejose grupése gyvenimo kokybé buvo tokia pati kaip populiacijos
(I grupés PCS po 1 mety buvo 49.8 £ 7.4, MCS — 47.9 + 9.4. 11 grupés PCS
—46.9 £ 11.0, MCS - 48.3 + 9.2) (7 lentelé) [244]. Remiantis Vokietijos,
Amerikos ir Japonijos tyréjy duomenimis skaitiné SF-36 reikSmé buvo
didesné uz miisy, taciau autoriai teigia, kad gyvenimo kokybé po B tipo
luziy ne maziau nei po vieneriy mety buvo zemiau populiacijos [11, 12,
139]. Lyginant su populiacijos vidurkiu miisy rezultatai geresni, taciau tai
galéjo jtakoti, kad minéti autoriai atliktose studijose nebuvo iSskyre atskirai
B2 tipo liiziy, o nagrinéjo visus B tipo 1uzius kartu [11, 12]. Misy tyrimas
i8siskyré tuo, kad mes palyginome ty paciy pacienty gyvenimo kokybe pries
traumg ir po vieneriy mety po traumos bei nustatéme, kad fizinis
komponentas abiejose grupése buvo reikSmingai Zemesnis po vieneriy mety,
taciau psichinis komponentas nesiskyré (7 lentelé).

Funkciniai rezultatai abiejose grupése po mety sieké gerg rezultaty
(I grupéje 84.6 £ 12.1; I — 82.2 £ 17.9). S. A. Khaled savo darbe pateikia
geresnius rezultatus po uzpakalinio ziedo fiksacijos vienu arba dviem
sraigtais (90.0 = 11.3 ir 89.2 + 13.6) gydant B tipo dubens kauly luzius
[141]. V. Van den Bosch pateikia blogesnius dubens funkcijos rezultatus po
priekinio ir uzpakalinio dubens ziedo daliy fiksacijos (78.6 baly), taciau
prastesnj rezultatg galéjo jtakoti priekinio ziedo fiksacija iSorinés fiksacijos
aparatu [209].

Remiantis miisy tyrimy duomenimis gyvenimo kokybés ir funkciniy
rezultaty skirtumo tarp fiksacijos biidy nestebéjome. Kun Shang atlikto
tyrimo duomenimis pasiekti panasits funkcijos ir gyvenimo kokybés
rezultatai kaip musy (SF-12 - 48.22; MS - 83.47) tik po dubens ziedo
priekinés fiksacijos [245]. Todél mes manome, kad dubens B2 tipo luziy
fiksacijos metodas neturi jtakos gyvenimo kokybei ir funkciniams
rezultatams po vieneriy mety.
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Misy tyrimo metu nustatyta, kad atlikta tik uzpakalinio ziedo fiksacija
reikSmingai sumazina operacijos trukme ir lovadieniy skaiciy, nes
neatlickamas didesnis ir papildomas pjiivis ties gaktine savarza, kuris
reikalauja daugiau laiko bei yra labiau minkStuosius audinius Zalojanti
intervencija. Pooperaciné prieZziiira, skausmo malSinimas trunka ilgiau esant
dviem zaizdoms, todél Siy pacienty lovadieniai ilgéja.

5.4. Vieny mety mirStamumas vyresnio amziaus pacienty (> 65m) grupéje
po dubens kauly nepakankamumo liiziy.

Remiantis misy tyrimo duomenimis stebime aukSta vieneriy mety
mirStamumg (23.8%) vyresnio amziaus pacienty grupéje po dubens
nepakankamumo luziy [246]. 1ki Sio tyrimo neturéjome tokiy duomeny,
todél negalime palyginti poky¢iy dinamikoje savo Salyje ar ligoninéje, taciau
apzvelgus literatira galime palyginti su kity Saliy autoriy pateiktais
duomenimis. N.D. Clement pateiktais duomenimis mir§tamumas sieke 22 %,
panasiausias rezultatas j miisy [247], nes kity autoriy pateikti mirStamumo
rodikliai yra gerokai zemesni ir siekia 10-13 % [170, 248, 249]. Kadangi Sie
duomenys pateikti vakary Saliy atlikty tyrimy, manome, kad geresnius
rezultatus galéjo jtakoti Siy Saliy geresné socialinés prieziliros sistema,
multidisciplininis gydymas ir gyvenimo trukmeés skirtumai. S. Marrinan
i§tyré pacienty mirS§tamumg po osteoporotiniy dubens kauly laziy trijy
meénesiy laikotarpyje ir gavo panaSius rezultatus, mirStamumas sieké 13%
[250], misy duomenimis po trijy ménesiy mirStamumas buvo 12.4%
(10 lentelé). Taciau K. Rapp pateiktais duomenimis po 2 mén mirStamumas
sieke 26% [251]. O. A. Hoch istyre ir palygino operuotus ir konservatyviai
gydytus pacientus dél osteoporotiniy dubens kauly laziy, nustaté, kad
bendras mirStamumas dviejy mety laikotarpyje sieké 30%, operuoty grupéje
buvo 18%, o konservatyviai gydyty 41%, nustaté, kad vienintelis
reik§mingas skirtumas tarp operuoty ir konservatyviai gydyty buvo amziaus
vidurkis [252]. Misy tyrimo duomenimis amzius buvo vienintelis faktorius,
jtakojantis mirStamuma, ta¢iau skirtumo tarp gydymo budy nestebéjome.

Daugumos studijy duomenimis dubens kauly nepakankamumo laziai
dazniausiai jvyksta moterims, kuriy amziaus vidurkis yra apie 80 mety [172,
250, 251, 253]. Musy studijos duomenimis motery buvo 90%, amziaus
vidurkis 80.3 metai. MirStamumo skirtumo tarp ly¢iy nesteb&jome, taciau
literatiroje stebima kontroversiskos informacijos, kuri teigia, kad vyry
mirStamumas yra didesnis [254], taciau kiti autoriai neranda skirtumo savo
atliktose studijose [170].
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Literatiroje dazniausia mirties priezastis po dubens nepakankamumo
laziy yra kardiovaskulinés ligos [173], misy tyrimo duomenimis
kardiovaskulinés mirties priezastys buvo dazniausios (34.6%).

Skirtingai nuo kity tyrimy mes nagriné¢jome mir§tamumg tarp luziy tipy,
kadangi dominavo A ir B tipo liZiai, o C tipo lizius patyré tik du pacientai ir
dél mazos imties palyginimas buvo negalimas, todél buvo lygintas
mirStamumas tik tarp A ir B tipo liziy, rastas reikSmingas skirtumas.
Stebéjome, kad B tipo luzj patyrusiy pacienty mirStamumas yra dvigubai
didesnis vieneriy mety laikotarpyje. Manome, kad pacienty mobilumas po
B tipo suzalojimo yra zymiai labiau ribotas nei A tipo, kas jtakoja didesnj
mirStamuma dél kardiovaskuliniy, kvépavimo organy funkcijos sutrikimy ir
komplikacijy [250].

5.5. Funkciniai rezultatai ir gyvenimo kokybé po chirurginio spinopelvinés
disociacijos gydymo

Misy tyrimas patvirtina, kad spinopelviné disociacija yra reta trauma,
kuri sudaro tik 4 % visy pacienty, patyrusiy dubens kauly luZius. Literatiiros
duomenimis dazniausias traumos mechanizmas yra kritimas i§ aukscio, kurio
metu mechaninés jégos veikimas sukelia stuburo disociacija nuo dubens
ziedo [73, 190, 195, 256, 257]. Miisy tyrime kritimas i§ aukscio stebimas
76,5 % atvejy.

Sio tipo dubens kauly suzalojimas labai apriboja paciento judéjima,
todél siekiama kuo greiciau atlikti fiksacija ir mobilizuoti pacients, taip
sumazinant skausmg, nuskausminamyjy vaisty vartojima, giliyjy veny
trombozegs rizika ir plauciy tromboembolijy rizika. Taciau atliktame tyrime ir
literatiiroje nestebima jokio rysio tarp fiksacijos laiko ir klinikiniy funkciniy
rezultaty [62, 258]. Literatiros duomenimis S$io tipo luziai dazniausiai
operuojami nuo 4 iki 10 dienos po traumos [191, 256, 259]. Misy tyrime
galutiné sakraliné fiksacija buvo atlikta vidutiniskai po septyniy dieny,
stabilizavus paciento buklg, kuri atitinka pasaulyje taikoma praktika.

Nerviniy struktiiry suzalojimas yra pagrindinis veiksnys, jtakojantis
blogesnius trumpalaikius ir ilgalaikius funkcinius rezultatus po dubens kauly
luziy [62, 260]. Literatiroje yra daug kontroversiSkos informacijos dél
nerviniy Sakneliy dekompresijos esant neurologiniams simptomams po
kryzkaulio suzalojimo [61, 261]. Naujausios metaanalizés duomenimis
neurologiniai pazeidimai stebimi 68,1 % pacienty, kuriems yra spinopelvinis
suzalojimas, o 65,1 % Siy pacienty po chirurginio gydymo neurologiné
simptomatika atsistato [195]. Miisy tyrimo duomenimis 43,8 % pacienty
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stebéta neurologiné simptomatika, i§ jy 57,1 % pageréjo po operacijos.
Lindahl J. su bendraautoriais iStyré 36 pacientus su spinopelvine disociacija,
i§ kuriy 35 tur¢jo klinikiniy neurologiniy simptomy, taciau nebuvo stebéta
sasajos tarp kryzkaulio fiksacijos su dekompresija ir neurologiniy pazeidimy
simptomy regresavimo ar geresniy funkciniy rezultaty. Sutinku su autoriy
iSvadomis, kad tikslesné kryzkaulio liZio repozicija, o ne nervy Sakneliy
dekompresija, yra svarbiau neurologinés funkcijos atsistatymui [62].
Kadangi tiesioginé dekompresija buvo atlikta tik vienam i§ miisy tiriamy
pacienty, todél netikslinga lyginti funkciniy rezultaty. Kepler C.K. su
bendraautoriais atliktoje literatiiros analizéje nerado reikSmingo skirtumo
tarp tiesioginés ir netiesioginés dekompresijos atsistatant neurologinei
simptomatikai [262].

Ruatti S. su bendraautoriais atliktame tyrime, kuriame panasiai vertinti
funkciniai rezultatai po izoliuoty spinopelvinés disociacijos pazeidimy,
naudojant MS klausimyna i§ 20 pacienty pusei funkciniai rezultatai buvo
puikiis, geri 9 pacientams ir patenkinami vienam pacientui po 42 mén.
Vidutinis MS klausimyno rezultatas buvo 86,6 balo [263]. Miisy tyrimo
duomenimis vidutinis MS balas buvo mazesnis ir sieké 71,13. Manome, kad
misy tiriamyjy Zemesniems funkciniams rezultatams jtakos turéjo gretutinai
suzalojimai. Kito autoriaus tyrimo duomenimis, kuris prospektyviai stebéjo
19 pacienty po spinopelvinés disociacijos, kuriems buvo atlikta trijy kampy
fiksacija, po 1 mety gyvenimo kokybé ir funkciniai rezultatai buvo geresni
nei misy tiriamyjy: 12 (63,2 %) puikiis rezultatai, 5 (26,3 %) geri ir
2 (10,5 %) patenkinami [264]. Misy tyrimo duomenimis 4 (25 %) pacientai
po vieny mety pasieké puikius rezultatus, 6 (37,5 %) gerus, 3 (18,7 %)
patenkinamus ir 3 (18,7 %) blogus. Pacientams, kuriems buvo taikyta trijy
kampy fiksacija, jy rezultatai buvo geresni uz misy [265, 266]. Misy
tiriamiems pacientams daugiausia buvo atliktos perkutaninés kryzkaulio
fiksacijos, o tai gali rodyti, kad fiksacijos nebuvo pakankamai stabilios ir
jitakoti blogesnius funkcinius rezultatus. Taciau §io teiginio patvirtinimui
reikia i§samensiy klinikiniy tyrimy.

5.6. Tyrimy trikumai ir privalumai

1. Neatlikta MS klausimyno patikimumo analizé pakartotino tyrimo
atzvilgiu, taCiau pateikti svarbiis duomenis apie MS klausimyno
psichometrines savybes, tokiy duomeny labai triikksta pasaulingje
literattiroje.
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2. Gyvenimo kokybés ir funkciniy rezultaty nustatymas atliktas vieno
centro duomenimis, tyrimas nebuvo randomizuotas pasirenkant
gydymo metodg ir fiksacijos biida, nebuvo jtrauktos kontrolinés
grupés. Mazos imtys rodo heterogeniSkumg tarp grupiy. Nepaisant to,
miisy iSvados gali biiti nuoroda ] busimus randomizuotus
kontroliuojamus tyrimus. Tai yra pirmas atliktas tyrimas, Kkuris
analizuoja gyvenimo kokybeés ir dubens funkcijos rezultatus 10 sav. po
dubens kauly B2.1 tipo luziy ir pirmasis tyrimas, kuris nustaté bei
palygino funkcinius rezultatus ir gyvenimo kokybe tarp dviejy dubens
ziedo fiksacijos metody esant B2 tipo suzalojimui po vieneriy mety.

3. Vertinant  vieneriy mety mirStamumg po dubens kauly
nepakankamumo 1iziy nebuvo kontrolinés grupés, analizuoti vieno
centro duomenys, taciau tokie duomenys Lietuvoje iSanalizuoti ir
pateikti pirmg karta.

4. Tyrimo, nagringjancio gyvenimo kokybe ir funkcinius rezultatus po
spinopelvinés disociacijos, trikumai yra tai, kad tai vieno centro
tyrimas, nebuvo naudojamas oficialus ir vienodas spinopelvinés
disociacijos chirurgijos protokolas, dél gretutiniy suzalojimy ir mazos
imties nebuvo jmanoma nustatyti kity suzalojimy poveikio gyvenimo
kokybei ir funkciniams rezultatams. Nepaisant to, zinant Sios
patologijos retuma, musy tyrimas yra vienas i§ nedaugelio, kuriame
pateikiami funkciniai rezultatai ir gyvenimo kokybé po spinopelvinés
disociacijos, o miisy i§vados gali buti nuoroda biisimiems tyrimams.
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6. ISVADOS
6.1. MS klausimyno kulttirinis pritaikymas ir psichometrinés savybés

MS klausimyno gebéjimas jvertinti dubens funkcija 12 mén. po traumos
yra geras ir pakankamai jautrus sveikatos pokycCiams. MS klausimynas turi
ribota galimybe iSmatuoti funkcinius rezultatus pacientams praéjus
2 ménesiams po dubens lizio.

6.2. Operuoty ir konservatyviai gydyty ankstyvo laikotarpio funkciniai
rezultatai ir gyvenimo kokybé po B2.1 tipo luziy

ReikSmingy dubens funkcijos ar gyvenimo kokybés skirtumy tarp
operuoty ir konservatyviai gydyty jauny pacienty po B2.1 tipo dubens kauly
luziy trumpajame potrauminiame periode (po 10 sav.) nestebéta. Abiejose
grupése gyvenimo kokybés fizinis komponentas reikSmingai sumazgjo ir
buvo gerokai Zemiau uz populiacijos. Funkciniai rezultatai abiejose grupése
prie§ trauma buvo puikiis, o po 10 sav. tik patenkinami. Pacientai, kurie
patyré nedidelés energijos traumas ir buvo operuoti dél B2.1 suzalojimo, jy
socialiné funkcija nukentéjo maziau ir reikSmingai skyrési nuo nedidelés
energijos traumy patyrusiy ir konservatyviai gydyty pacienty.

6.3. Pacienty gyvenimo kokybés ir dubens funkcijos rezultaty palyginimas
tarp B2 tipo luziy skirtingy fiksacijos metody po vieneriy mety

Pacienty gyvenimo kokybés ir funkciniy rezultaty skirtumo po vieneriy
mety tarp uzpakalinio dubens ziedo dalies fiksacijos ir kombinuoto priekinio
- uzpakalinio dubens Ziedo daliy fiksacijos esant B2 tipo dubens luziams
nestebéta. Abiejose grupése gyvenimo kokybés fizinis komponentas
reikSmingai sumazgja, taciau iSlieka toks pat kaip populiacijos. Funkcijos
rezultatai nepasiekia prieStrauminio lygio.
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6.4. Vieneriy mety mir§tamumas vyresnio amziaus pacienty (= 65 m.) po
dubens kauly nepakankamumo luziy

Mirtingumas vieneriy mety laikotarpyje po dubens nepakankamumo
luziy vyresnio amziaus pacienty grupéje yra aukStas ir siekia 23.8%. AmzZius
ir ldzio tipas yra faktoriai jtakojantys mirStamumg.

6.5. Funkciniai rezultatai ir gyvenimo kokybé¢ po chirurginio
spinopelvings disociacijos gydymo

ReikSmingai sumaz¢jo funkciniai rezultatai nuo puikiy prie§ suzalojimg
iki gery po 1 mety. Gyvenimo kokybés fizinis komponentas po vieneriy
mety buvo blogesnis lyginant su populiacija, tarp protinio komponento
skirtumy nestebéta. Po vieneriy mety trecdalis pacienty pasieké iki
trauminius funkcinius rezultatus.
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7. REKOMENDACIJOS

1. Atliekant tolimesnius Klinikinius tyrimus, kuriuose bus reikalinga
dubens funkcijos rezultaty jvertinimas, rekomenduojame naudoti
pritaikyta lietuviskai kalbanciai populiacijai MS klausimyna.

2.Dazniausiai  pasitaikanéiy dubens kauly B2.1 tipo lazius
rekomenduojame gydyti konservatyviai, taip i§vengsite pooperaciniy
komplikacijy, nepablogindami ankstyvy funkciniy rezultaty ir
gyvenimo kokybeés.

3. B2 tipo dubens liiziy fiksacijai rekomenduojame tik uzpakalinio ziedo
fiksacijg, kuri uztikrina pakankama stabilumg.

4. Siekiant sumazinti vyresnio amziaus pacienty mir§tamumg po dubens
kauly 1tziy rekomenduojame atlikti iSsamesnius ir kryptingus
mokslinius tyrimus, kurie padéty nustatyti rizikos veiksnius, gydymo
metodus, algoritmus, mazinan¢ius mir§tamumo rodiklius.

5.Kadangi spinopelvinés disociacijos suzalojimai yra reti, taciau labai
sunkiis, rekomenduojame tokius pacientus gydyti auks¢iausio lygio
traumos centruose. Atlikti iSsamensius mokslinius tyrimus, kurie
padéty jvertinti veiksnius, turincius didziausia jtaka gyvenimo kokybei
ir funkciniams rezultatams, bei pritaikyti geriausius gydymo metodus
ir operacing technika, gerinanCig pacienty gyvenimo kokybe ir
funkcinius rezultatus.
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PRIEDAI

1 priedas. Majeed skalés (MS) lietuviskos versijos pirminis variantas

| - skausmas - 30 tasky V-stovéjimas — 36 taskai
Stiprus, nuolatinis ramybéje 0-5 A - su pagalbinémis priemonémis
Stiprus judant 10 | Guliu lovoje 0-2
Pakentiamas, riboja judéjima 15 | Judu su nejgaliojo veZiméliu 4
Atsiranda judant, praeina pailséjus 20 | Judu su dviem ramentais 6
Svelnus, vargina kartais, neriboja judéjimo 25 | Judu su dviem lazdomis 8
Nezymus, retkarc¢iais arba skausmo néra 30 | Judu suvienalazda 10
Il - darbingumas - 20 tadky Judu be pagalbiniy priemoniy 12
Jokio pastovaus darbo 0-4 B -éjimas be pagalbiniy priemoniy
Lengvas darbas 8 Nepaeinu be pagalbiniy priemoniy 0-2
Darbas pakeistas dél susirgimo 12 | Einant velku kojas 4
Tas pats darbas, dirbti sunkiau 16 | Einant labai §lubuoju 6
Jokiy poky¢iy darbe 20 | Einant &lubuoju 8
Il - sédéjimas - 10 tasky Einant truputj $lubuoju 10
Skausmingas 0-4 | Normali eisena 12
Skausmas ilgiau arba nepatogiau pasédéjus 6 Vaik$éiojimo atstumas
Sedeti nepatogu 8 Nueinu ne daugiau nei kelis metrus 0-2
Nevariomas 10 | Labai ribotas laikas ar atstumas 4
IV - lytiniai santykiai - 4 takai Ribotas atstumas einant su lazdomis, sunku 6
eiti be lazdy, taiau ilgai stoveéti galiu
Skausmingi 0-1 | Viena valanda su lazda, ribotas be lazdos 8
Skausmingi ilgiau ar nepatogiai santykiaujant Vieng valandg be lazdy su nedideliu 10
2 skausmu arba lubavimu
Nemalonis Laisvai vaikitau atsiZvelgiant j amziy ir 12
3 pajéguma
Nevarzomi 4
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2 priedas. Majeed skalés (MS) angliskos versijos atgalinio vertimo variantas

| — pain — 30 points

V — standing — 36 points

Constant at rest, intense 0-5 A — with assistance

Intense while moving 10 | Lyingin bed 0-2

Bearable, limits movement 15 Moving with disabled wheelchair 4

Occurs while moving, goes away with rest 20 | Moving with two crutches 6

Soft pain, sometimes bothering, does not 25 | Moving with two sticks g

restrict movement

Slight, occasional or no pain 30 | Moving with one stick 10
1l — work — 20 points Moving without assistance 12

Mo constant work 0-4 B -walking without assistance

Easy work 8 Can’t walk without disabled equipment 0-2

Change of work due to illness 12 | Shuffling steps 4

Same job but harder 16 Heavy limp 6

Mo change in work 20 | Limping 3
1l — sitting — 10 points small limp 10

Painful 0-4 | Normal gait 12

Pain when sitting longer or uncomfortably 6 Walking distance

Sitting is uncomfortable 8 Can walk no more than a few meters 0-2

Unresctricted 10 | Very limited time or distance 4

IV — sexual intercourse — 4 points Limited distance with sticks, hard without 6
sticks, can stand for a long time

Painful 0-1 | One hour with stick, limited without stick 8

Painful in prolonged or uncomfortable One hour without sticks with small painor | 10

intercourse 2 limping

Not pleasant | walk freely depending on age and capacity | 12

3
Ynresctricted, 4
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3 priedas. Majeed skalés (MS) lietuviskos versijos galutinis variantas

| - skausmas - 30 tasky

V-judéjimas — 36 taskai

Stiprus, pastovus ramybéje 0-5 A - su pagalbinémis priemonémis
Stiprus judant 10 | Guliu lovoje 0-2
Pakentiamas, riboja judéjima 15 | Judu su nejgaliojo veZiméliu 4
fttsiranda judant, praeina pailséjus 20 | Judu su dviem ramentais 6
Svelnus, vargina protarpiais, neriboja 25 | Judu su dviem lazdomis 8
judéjimo 30 | Judu su viena lazda 10
NeZymus, retkardiais arba skausmo néra Judu be pagalbiniy priemoniy
Il — darbingumas - 20 tasky 12
Jokio pastovaus darbo 0-4 B -éjimas be pagalbiniy priemoniy
Lengvas darbas 8 Nepaeinu be pagalbiniy priemoniy 0-2
Darbas dél ligos pakeistas 12 | Einant velku kojas 4
Tas pats darbas, dirbti sunkiau 16 | Einantlabai Slubuoju 6
Tas pats darbas, niekas nepasikeité 20 | Einant §lubuoju 8
Il - sédéjimas - 10 tasky Einant truputj Slubuoju 10
Skausmingas 0-4 | Normali eisena 12
Skausmas ilgiau arba nepatogiau pasédeéjus 6 Vaiksciojimo atstumas
Sédéti nepatogu 8 Nueinu ne daugiau keliymetry | 0-2
Nevariomas 10 | Labairibotas laikas ar atstumas - 4
Ribotas atstumas einant su lazdomis, 6
IV - lytiniai santykiai - 4 taskai sunku eiti be lazdy, tadiau ilgai stovéti
glw
Skausmingi 0-1 | Vieng valanda su lazda, ribotas be 8
lazdos
Skausmingi ilgiau ar nepatogiai Valandg be lazdy patiriant nedidelj 10
santykiaujant 2 | skausma arba Siek tiek Slubuojant
Laisvai vaikstau atsiZvelgiant j amzZiy ir 12
Nemalons 3 pajéguma
Nevarzomi 4
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ABBREVIATIONS

CT Computed tomography

AO Arbeitsgemeinschaft fiir Osteosynthesefragen (Working group for
bone fusion issues)

OTA Orthopaedic Trauma Association

MS Majeed score

Si Art. sacroiliaca (sacroiliac joint)

APC Anterior posterior compression

LC Lateral compression

VS Vertical shear

ATLS Advanced Trauma Life Support protocol

IPS lowa pelvic score

ISS Injury severity score

MMSE | Mini-mental state examination

DVT Deep vein thrombosis

PE Pulmonary embolism

EFD External fixation device

PEF Pelvic external fixation

ICU Intensive care unit

PT Pelvic tamponade

MCS Mental component summary (SF-36)

PCS Physical component summary (SF-36)

SD Standard deviation

FFP Fragility fracture of the pelvis
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1. INTRODUCTION
1.1. Background

Pelvic fractures account for 2% to 8% of all bone fractures [1-3]. Pelvic
fractures commonly occur in young people with high-energy injuries [4-6]:
during car accidents, falls from a height or crushing of heavy objects. In the
group of polytrauma patients, pelvic bone fractures are significantly more
common and account for 13-25% [7-9]. In most cases, such patients have
severe health condition due to concomitant injuries, damage to internal
organs, head injuries, other bone fractures, and massive hemorrhage, which
are particularly common in unstable pelvic ring injuries and are a major
cause of death and further poor functional outcomes [10-12]. Mortality in
the group of polytrauma patients with unstable pelvic fractures ranges from
5% to 31% [2, 3], and increases to 50% in open pelvic fractures [13, 14].
Patients who survived after pelvic fractures have significantly reduced
quality of life, physical activity and deterioration of mental status in the short
and long term is observed [12].

According to the literature, 50-73% of all pelvic fractures are diagnosed
in elderly patients (>65 years), who are most often affected by low-energy
trauma, such as falling from a standing position [15-19]. As our population
ages, we are increasingly confronted with the treatment of pelvic fractures in
elderly patients and its features to improve their quality of life and pelvic
function [20].

It is very important to know the real epidemiological, functional and
quality of life indicators of the region or country, to keep them up to date so
that we could develop and improve treatment algorithms, evaluate their
effectiveness, and apply new diagnostic and treatment methods. This would
help to improve patients' quality of life and functional indicators in short and
long term and reduce patient mortality.

There are no detailed data in Lithuania on patients with pelvic fractures.
Quality of life and pelvic function outcomes and their change in patients
with pelvic fractures have not been studied. We have no data on what factors
could affect a patient’s early and late functional outcomes and quality of life.
There is no standardized methodology and specific questionnaire to evaluate
and determine the results of pelvic function and their change after pelvic
injury. Mortality, risk and prognostic factors that have the greatest impact on
mortality after pelvic insufficiency fractures are unknown.
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In this study, we investigated patients who experienced the most
common and severe pelvic injuries during trauma. We adapted a specific
pelvic function questionnaire (Majeed pelvic score) (MS), which is most
commonly found in the literature and used in research, to examine patients'
pelvic functional outcomes and their changes after trauma. The SF-36
questionnaire was used to assess quality of life and its change after the most
common and severe pelvic injuries. In this work, we looked for the factors
that have the greatest impact on functional outcomes, quality of life, and
mortality.

1.2. The aim of the study

1. To investigate the results of quality of life and pelvic function of patients
who experienced the most common and most severe pelvic fractures using
questionnaires adapted to Lithuanian population.

2. To determine the mortality of elderly (=65 m) patients with pelvic
insufficiency fractures and to analyze the factors influencing mortality.

1.3. Objectives of the study

1. To adapt the Majeed pelvic score questionnaire specific to the Lithuanian
population.

2. To evaluate and compare the quality of life and pelvic function outcomes
of patients with type B2.1 pelvic fractures at 10 weeks between surgical and
conservative treatments.

3. To evaluate and compare the quality of life and pelvic function outcomes
of patients with type B2 pelvic fractures at 12 months between two different
pelvic ring fixation methods.

4. To determine mortality and influencing factors in elderly patients (>65
years) who suffered pelvic insufficiency fractures within one year after
pelvic injuries.

5. To evaluate the characteristics, quality of life, and functional outcomes
before and 12 months after trauma in patients with spinopelvic dissociation.

1.4. Scientific novelty of the study

In this research the MS questionnaire, which is widely used in practice
by foreign authors, was adapted to Lithuanian population. This is the first
and only specific questionnaire with the studied psychometric properties in
Lithuania evaluating the results of pelvic fractures. For the first time in
Lithuania, the results of pelvic function and quality of life and their change
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after the most common pelvic ring fractures (type B2) are analyzed and
evaluated using well known and frequently used in foreign literature SF-36
and MS questionnaires. The results are examined for the first time in the
early period (after 10 weeks) after surgical and conservative treatment, and
in the one-year period between different fixation methods. Mortality was
analyzed for the first time in a group of elderly patients who experienced the
most common pelvic insufficiency fractures and a factor influencing
mortality was identified. For the first time in Lithuania, the results of pelvic
function and quality of life and their change after rare, but the most severe
pelvic ring injuries (spinopelvic dissociation) are analyzed and evaluated
using adapted specific questionnaires.

2. MATERIALS, METHODS, AND STUDY SUBJECTS

The prospective clinical trial was conducted from November 4, 2016 to
November 1, 2019 at the Republican Vilnius University Hospital (RVUH)
Centre of Orthopaedics and Traumatology. For the retrospective part of the
clinical trial to determine mortality in patients with pelvic insufficiency
fractures data from June 1, 2013 to December 1, 2017 were used. The
permission of the Vilnius Regional Biomedical Research Ethics Committee
(No.: 158200-16-868-394) was obtained for this research.

2.1. Selection of subjects

Patients who experienced pelvic trauma and were treated at the RVUH
Centre of Orthopaedics and Traumatology were included in the clinical trial.
The initial examination was performed by the orthopaedic surgeon in the
Emergency Department where pelvic radiographs and CT were performed
according to the examination procedure established by the hospital. After
pelvic fractures were diagnosed, patients were hospitalized for treatment at a
Centre of Orthopaedics and Traumatology or a Intensive Care Unit (ICU).
After stabilization of health condition, patients were transferred from ICU to
the Centre of Orthopaedics and Traumatology for further treatment.
Relatives of patients with a very severe condition that made contact
impossible and of patients who died in the ICU were asked for consent to
include data in the clinical trial that are critical to the determination of
mortality. Hospitalized in the Centre of Orthopaedics and Traumatology
patients who met the inclusion criteria were explained the objectives and
course of the planned study and then offered to participate in the study. By
agreeing to participate and signing an informed consent form, patients were
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enrolled in a clinical trial and questionnaires were provided to assess quality
of life and pelvic function prior to trauma. Prior to this, the respondents were
explained how to fill in the questionnaires properly.
Criteria for inclusion of subjects:
o Patients 18 years of age and older
o Pelvic fracture diagnosed clinically and radiologically
o Patients (or their relatives) who have voluntarily signed the
informed consent form
Criteria for exclusion of subjects:
o Patients who suffered a pathological pelvic fracture due to an
oncological process in the pelvic bones
The patient does not understand or cannot complete the
guestionnaire, even with the help of the investigator
Patients who have not signed an informed consent form
Students if their participation in biomedical research is related to
their studies
Soldiers during their actual military service
Employees of health care facilities where biomedical research is
performed, under the authority of the researcher
Persons in prisons or other places of detention
¢ Patients who do not speak Lithuanian
Clinical and radiological evaluation of subjects
The researchers clinically evaluated the patient for the first time in the
Centre of Orthopaedics and Traumatology or in the ICU. A detailed medical
history was collected from the patient (if the patient's condition allows),
relatives and medical documents. Patients were inspected and assessed for
any possible injuries. Pelvic injuries were purposefully examined, pelvic
stability tests were performed, lower limb blood flow, sensations, motor
innervation were assessed. All data collected were documented. Based on
the mechanism of trauma and clinical signs of pelvic ring stability, pelvic
radiographs and CT were assessed. In the radiographs we evaluated the
anterior pelvic ring: symphyseal injury, fractures of the pubic rami, external
pelvic rotation, and vertical pelvic displacement. CT images assessed partial
or complete sacrum injury, one-sided or bilateral injury, dislocation, spinal
canal, sacral stenosis with fractured fragments. Injury to the Sl joint, its
detachment, injury to the posterior part of the iliac wing, its relationship to
the Sl joint, retroperitoneal hematoma were also evaluated. After assessing
the mechanism of trauma, clinical signs of pelvic stability, and radiographic
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images, fractures were classified according to the AO/OTA classification
into groups.

2.2. Methods of the research

2.2.1. Determination of sample size

A Majeed score difference of 15 points (considering that SD in groups
was equal to 20) was considered a clinically significant difference (between
groups), therefore the effect size would be equal to 0.75, and the SF-36
difference of 5 points (considering that SD in groups was equal to 5) would
have an effect size of 1. Considering the fact that large sample sizes would
be considered clinically significant for the selected effect size d = 0.8
(according to Cohen d as the large effect size), with alpha of 0.05 and power
of 0.8 (80%) it was calculated that to the total sample size for determining
the clinically significant difference between groups is 52. Assuming that the
change between the first and last measurement is considered clinically
significant at a high effect size of 0.8, the sample size in the group in which
the change is assessed should be 16.

A post hoc power assessment has shown that very small effect sizes
result in low power in the current sample, but the sample size required to
achieve such a sample is extremely large and unattainable in practice (1000-
300000 individuals), but these differences are not clinically significant, it is
therefore likely that increasing the sample size, based on the chosen
clinically significant effect size equal to 0.8, would not substantially alter the
results.

2.2.2. Cultural adaptation of MS questionnaire and investigation
of psychometric properties

Cultural adaptation of the MS questionnaire was performed according
to the recommendations of the American Academy of Orthopedic Surgeons
(AAOS) [21]. Firstly, the MS questionnaire was translated from English into
Lithuanian by two independent translators whose mother tongue was
Lithuanian. Two versions of the questionnaire were prepared and discussed.
Any ambiguities or disagreements regarding the translations were discussed.
By consensus, one Lithuanian version of the questionnaire was prepared
(annex 1). In the next stage, a back-up translation was performed using the
prepared initial Lithuanian version of the MS questionnaire, which was
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performed by two independent translators whose mother tongue was English
(annex 2). With the participation of a Lithuanian language specialist,
orthopaedic surgeons and translators, we prepared the penultimate version,
which was submitted to 20 patients, whose native language was Lithuanian,
with pelvic fractures. After completing the questionnaire, each patient was
asked to explain how he or she understood the meaning of each item,
whether the questions were clear, and was asked to suggest changes that
could be made to make the questionnaire more understandable. After testing
the penultimate version, we did not make any corrections and concluded that
the final Lithuanian version of the MS questionnaire was appropriate and
complete (annex 3).

To examine the psychometric properties of the MS questionnaire,
questionnaire data of 40 patients out of 46 with pelvic fractures treated in
RVUH from 4 November, 2016 to November 1, 2017 and enrolled in the
clinical trial were used. Native language of six patients was not Lithuanian
and most of the questions could not be understood correctly, therefore these
patients were not enrolled in the analysis. They completed the questionnaire
at 2 months and 12 months later. Data from the Lithuanian version of SF-
36v2 and IPS questionnaires, which were filled in by patients during the
study, were also used. The obtained data were used to examine the internal
consistency of the MS questionnaire, the construct validity, and the content
validity.

Internal consistency was assessed by measuring Cronbach’s alpha,
item-total correlation, and item-removal analysis. Cronbach's alpha results
were evaluated as follows: o> 0.9 - excellent; 0.8 < o <0.9 - good; 0.7 < a
<0.8 - acceptable; 0.6 < o <0.7 - doubtful; 0.5 < a <0.6 - poor; a <0.5 -
unacceptable [22].

To examine the construct validity, the results of the MS were compared
with the results of the SF-36v2 PCS subscale and the results of the IPS
questionnaire. Two hypotheses were formulated: 1) patients with a lower SF-
36v2 PCS score would also score a lower MS score 2) patients with a lower
IPS score would also score a lower MS score. The content validity was
determined by calculating the “floor” effect (patients with the lowest
possible score) and the “ceiling” effect (patients with the highest possible
score). Acceptable “floor” and “ceiling” effect was <30%[23].

The sensitivity to change of the MS questionnaire was determined using
the results of the MS questionnaires completed after 2 months (MS-I) and
12 months (MS-I11) by standardized response mean, according to the formula:
(mean MS-I11 score - MS-I score) / MS-I score standard deviation. Sensitivity
to changes > 0.20 was considered low, > 0.50 moderate, > 0.80 high [23].
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Statistical methods

We used the Shapiro-Wilk test to determine the normal distribution of
the data. To assess the construct validity, the Spearman correlation
coefficient was used. Acceptable correlation coefficient was > 0.4. P values
<0.05 were considered statistically significant. Statistical analysis was
performed using R commander GUi version 4.0.3.

2.2.3. Short-term functional outcomes and quality of life after type B2.1
fractures in operatively and conservatively treated patients

This study included 55 patients out of 62 aged 18 to 65 years who were
radiologically (radiography and computed tomography) diagnosed with type
B2.1 pelvic fractures and were treated in RVUH from November 4, 2016 to
September 1, 2019. One patient refused to participate in the study, native
language of five patients was not Lithuanian and did not understand the
questions properly, one patient died in hospital due to traumatic shock. Data
collected: gender, age, date of injury, severity (ISS), method of treatment
(surgical or conservative), concomitant injuries, and other surgeries. Quality
of life and functional outcomes were analyzed in groups of conservatively
and surgically treated patients. Surgical treatment was used in patients who
were unable to sit and stand up due to pelvic pain and required the use of
opioid analgesics to relieve pain. Conservatively treated patients were
mobilized the day after the injury, allowed to walk on two crutches without
weight-bearing on the leg of the damaged pelvic side for six weeks. Full
weight-bearing for surgically treated patients were allowed the day after
surgery. All patients received anticoagulants for 4 weeks after injury.
Functional outcomes were assessed using an adapted MS questionnaire and
quality of life was assesed using SF-36v2. Patients completed these
questionnaires twice: | - during hospitalization (to assess their pre-traumatic
function and quality of life, they were asked to fill in how they felt and lived
before the trauma) Il - during outpatient control after 8 - 12 weeks (they
answered the same questions about how they feel and live after the injury.

Statistical methods

Statistical analysis was performed using R commander GUi version
4.0.3. Quantitative variables are presented as mean + standard deviation. We
used the Shapiro-Wilk test to determine the normal distribution of the data.
A chi-square test was used to analyze the qualitative variables. Mann —
Whitney U test or Wilcoxon test was used for comparison of non-parametric
data. A t-test was used to compare the values of the quantitative variables
between the two independent groups, and a paired t-test was used for the
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dependent variables. A statistically significant difference was considered
when p <0.05.

2.2.4. Comparison of patients' quality of life and pelvic functional outcomes
between different fixation methods for type B2 fractures after one year

This study included 32 patients out of 39 aged 18 to 65 years who had a
radiological (radiography and computed tomography) diagnosis of type B2
fractures and treated in RVUH from November 4, 2016 to November 1,
2019. Two patients refused to complete the questionnaires after one year,
one patient was diagnosed with a concomitant acetabular fracture, native
language of four patients was not Lithuanian, they did not understand the
questions properly. Using CT images, the lateral fracture displacement of the
sacrum was determined by drawing a vertical line through the center of the
sacrum and from it two horizontal lines towards the Sl joints, the difference
in length between the horizontal lines was considered a fracture
displacement. Data collected: gender, age, date of injury, severity (ISS),
surgical method used (posterior pelvic ring fixation only or posterior and
anterior ring fixation), concomitant injuries, other surgeries, duration of
surgery, complications, bed days, and deaths. Complications associated with
surgery were considered: wound infection, implant migration, nerve root
injury, vascular injury. According to the type of surgery, patients were
divided into two groups: | - only posterior ring fixation was performed, Il -
combined posterior and anterior pelvic ring fixation. Functional outcomes
were assessed using an adapted MS questionnaire and quality of life was
assesed using SF-36v2. Patients completed these questionnaires twice: | -
during hospitalization, to assess their prie-traumatic pelvic function and
quality of life (they were asked to complete how they felt and lived before
the injury), Il - during the outpatient control 1-year after the injury they
answered the same questions as they felt and lived after injury. No formal
surgery protocol was used that required the orthopaedic surgeon to apply the
fixation method. The day after surgery, patients were mobilized, standing
and full weight-bearing was allowed. All patients received anticoagulants for
4 weeks after injury. A standardized analgesia protocol was not used,
however, on the first day after surgery, the pain was relieved with opioid
analgesics, followed by nonsteroidal anti-inflammatory drugs.
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Statistical methods

Statistical analysis was performed using IBM SPSS version 23.0. We
used the Shapiro-Wilk test to determine the normal distribution of the data.
Non-normally distributed variables are presented as medians (quartiles),
normally distributed variables are presented as means (standard deviation).
The chi-square test was used for the analysis of qualitative variables. Mann —
Whitney U test or Wilcoxon test was used for comparison of non-parametric
data. A t-test was used to compare the values of the quantitative variables
between the two independent groups, and a paired t-test was used for the
dependent variables. Spearman's correlation coefficient was used for
correlation analysis. A statistically significant difference was considered
when p <0.05.

2.2.5. One-year mortality in elderly patients after pelvic
insufficiency fractures

This study included 105 patients out of 121 aged 65 and over with low-
energy trauma (falling from a standing position) with diagnosed pelvic
insufficiency fractures between June 1, 2013 and December 1, 2016. The
end of the observation of the subjects was December 1, 2017 or the date of
death of the patient. Patients with pathological, tumor-induced pelvic
fractures (three patients), and with fractures due to high-energy trauma
(13 patients) were excluded from the study. All patients underwent pelvic
radiographs and CT. Fractures were classified based on CT images
according to the AO/OTA pelvic fracture classification. All patients were
mobilized the next day after injury, received physiotherapy, and prophylaxis
of thromboembolism was initiated with low molecular weight heparin,
which was continued for 4 weeks after injury. The pain was relieved with
nonsteroidal analgesics. Surgical treatment was applied to patients who
could not be mobilized due to pain despite adequate analgesia for 2 to 3 days
after injury. After the discharge from the hospital, all patients were
recommended for outpatient bone mineral density testing and the treatment
of osteoporosis if diagnosed.

In the mortality analysis, the start date was considered to be the date of
the injury, and the end was December 31, 2017 or date of death. Information
on the patient's death that occurred after discharge from the hospital was
obtained from the Lithuanian Institute of Hygiene with permission to use the
data for the purposes of this research.
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Statistical methods

Statistical analysis was performed using STATA 9.0 version. We used
the Shapiro-Wilk test to determine the normal distribution of the data. Non-
normally distributed variables are presented as medians (quartiles), normally
distributed variables are presented as means (standard deviation). Mortality
rates were estimated using Kaplan-Meier analysis. To evaluate the
dependence of survival on various factors, the Cox proportional hazards
model was used. A statistically significant difference was considered when
p <0.05.

2.2.6. Functional outcomes and quality of life after surgical treatment
of spinopelvic dissociation

Over a four-year period, 17 patients with a diagnosis of spinopelvic
dissociation were treated in RVUH. They accounted for 3.8% of all pelvic
fractures treated at one trauma center. One patient died at the initial
examination and was therefore not included in the study. Patients with
pathological or osteoporotic fractures, pregnant women and patients with
severe mental illness were also excluded from the study.

All patients included in the study underwent surgery for a sacral
fracture. All patients underwent pelvic CT, fracture morphology was
evaluated, and fractures were classified according to Roy-Camille and Denis
classifications. According to fracture morphology, 12 of 16 patients
experienced U-shaped, 3 H-shaped, and 1 Lambda-shaped sacral fractures.

Data collected during the study: gender, age, co-morbidities, injury
severity score, concomitant injuries, other operations, duration of pelvic
surgery, bed days, complications and deaths.

Quality of life PCS and MCS were assessed using the SF-36
questionnaire, and functional outcomes were assessed using the adapted MS
questionnaire. Patients completed the following questionnaires twice: | -
during hospitalization, to assess their prie-traumatic pelvic function and
quality of life (they were asked to complete how they felt and lived before
the injury), Il - during the outpatient control 1-year after the injury they
answered the same questions as they felt and lived after injury.

No formal surgery protocol was used that required the orthopaedic
surgeon to apply the fixation method. The choice of fixation method
depended on the type of fracture, morphology, pelvic ring stability, injuries
to other internal organs, and the skills of the surgeon who performed the
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surgery. All surgeries were performed by two experienced orthopaedic
surgeons.

One patient underwent final external fixation of the anterior pelvic ring
in combination with percutaneous posterior pelvic ring fixation due to
urinary bladder injury.

For three patients who experienced a sacral fracture without
displacement, only percutaneous fixation of the sacrum using screws was
performed. For six patients with sacral fracture and minimal displacement,
pelvic ring stability was achieved with percutaneous transsacral screws in
combination with anterior pelvic ring fixation with plate or screws.

For three patients, the sacrum was fixed with plates using posterior
approach.

Three patients underwent spinopelvic fixation, two of whom underwent
triangular fixation using a posterior midline incision.

The day after surgery, patients were mobilized, were allowed to stand,
and walk with the walker. Four patients could not be mobilized the next day
due to other bone fractures or other injuries. Walking without aids at full
weight-bearing was allowed after 6-8 weeks. All patients received
anticoagulants for 4 weeks after injury. On the first day after surgery, the
pain was relieved with opioid analgesics, followed by nonsteroidal anti-
inflammatory drugs.

Statistical methods

Statistical analysis was performed using IBM SPSS version 23.0. The
variables are presented as means (standard deviation). Mann — Whitney U
test or Wilcoxon and Kruskal-Wallis tests were used for group comparison.
A statistically significant difference was considered when p <0.05.

2.2.7. Treatment of pelvic fractures

The principles of ATLS treatment in the emergency department have
always been applied to patients with high-energy trauma, and such patients,
although in a stable condition, were treated and monitored in the ICU on the
first day. For unstable, with external rotational displacement pelvic injuries,
a temporary fixation with a pelvic belt was applied, which was removed after
24 h. Due to the completely unstable pelvic injury, the C-clamp was fitted to
one patient. Pelvic tamponade was not performed for any patient during the
study period. Angiography was performed for three patients, two of whom
underwent embolization. Urgent anterior ring fixation with external fixation
device has been used in patients with completely unstable pelvic fractures or
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“open book” fractures with abdominal injury or urinary tract injury resulting
in laparotomy.

The following treatment and surgical techniques were the most
commonly used, but treatment was individualized for each patient and could
depend on and vary due to concomitant injuries and general condition.

Hemodynamically stable patients diagnosed with type A pelvic injuries
received conservative treatment: adequate analgesia with nonsteroidal
analgesics, early mobilization of the patient on the day after the injury under
the supervision of a physiotherapist: patients were taught to stand up and
walk properly. Patients received immediate subcutaneous anticoagulants that
continued for 4 weeks after injury. Surgical treatment for type A fractures
was applied only to an isolated fracture of the iliac wing with a displacement
of more than 2 cm, using an iliac approach and a fracture fixation with one
or two 3.5 mm diameter long screws or a plate with screws. In the
postoperative period, patients were mobilized the next day, allowed to walk
at full weight-bearing without aids. It was not recommended to lie on the
affected side for 6 weeks.

For surgical treatment of type B1 fractures, anterior ring fixations were
performed with 6-hole plates with 3.5 mm screws using a Pfannenstiel
approach, and the Sl joint of the injured side was fixed percutaneously with
one or two cannulated 7.3 mm or 8.0 mm screws. In the postoperative
period, patients were mobilized the next day, allowed to stand under the
supervision of a physiotherapist, and to walk on crutches or walkers with
partial weight-bearing (within pain tolerance) of the injured side leg. Patients
were trained in leg and lumbar exercises the day after surgery. Walking aids
were used for 6 weeks. Rehabilitation treatment was applied after 6 weeks.

Type B2.1 fractures were usually treated conservatively. Walking aids
and partial weight-bearing on the affected side within pain tolerance were
applied for 6 weeks. Adequate analgesia with nonsteroidal analgesics, and
anticoagulants for 4 weeks. Rehabilitation treatment after the reduction of
acute and severe pain.

Surgical treatment was used in patients who were unable to sit and
stand up for 2-3 days after the injury due to pain. In these patients, the
anterior pelvic ring was fixed with plates using a Stoppa approach or with a
percutaneus retrograde fixation of the upper ramus of the pubic with a
cannulated 7.3 mm diameter screw. The choice of fixation method depended
on the morphology of the fracture and the experience of the surgeon. The
posterior ring (sacrum) was usually fixed percutaneously using cannulated
7.3 mm or 8.0 mm diameter screws. It was usually fixed at the S1 level, but
in the presence of a dysmorphic sacrum, fixation was performed at the S2
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level. During the postoperative period, patients were mobilized the next day,
allowed to stand under the supervision of a physiotherapist, and to walk on
crutches or walkers with partial weight-bearing on the injured side foot
within pain tolerance. Leg and lumbar exercises were applied the day after
surgery. Walking aids were applied for 6 weeks. Rehabilitation treatment
was applied after discharge from the hospital 2-3 days after surgery.

Type B2.2 and B2.3 fractures were usually treated surgically. The
principles of fixation of the anterior pelvic ring are the same as for type B2.1
fractures. The fixation of the posterior ring depends on the morphology of
the posterior fracture of the iliac wing and its relationship to the Sl joint.
Most often, the posterior ring at B2.2 fracture was fixed using an iliac
approach, during which the sacrum and iliac wing were fixed anteriorly with
plates. In the postoperative period, patients were mobilized the next day,
allowed to stand under the supervision of a physiotherapist, and walk on
crutches or walkers without weigh-bearing on the injured side leg. Leg and
lumbar exercises were applied the day after surgery. Walking aids were
applied for 6 weeks. Rehabilitation treatment was applied after 6 weeks.

Surgical treatment was applied to type B3 and C pelvic fractures.
Anterior pelvic ring reduction and fixation was mostly performed using
Stoppa approach and plate fixation due to vertical and severe fracture
displacement because closed reduction and percutaneous screw fixation is
technically very complex and often impossible. For posterior pelvic ring
fixation percutaneous fixation with at least two cannulated 7.3 mm or 8.0
mm diameter screws was most commonly used method, and less frequently
it was fixed with plate using posterior access: this approach and fixation was
attempted to be avoided due to the high risk of infection. A posterior
approach and triangular fixation were the most commonly used for U-shaped
fracture fixation. In the postoperative period, patients are mobilized the next
day, if the vertical pelvic fracture was observed is on only one side, then
under the supervision of a physiotherapist patients were allowed to stand and
walk with crutches or walkers without weight-bearing on the affected side.
In case of bilateral injury, only leg exercises and transfer to a wheelchair
were allowed. Assisting devices were applied for 6 - 8 weeks. Rehabilitation
treatment was applied after 6 - 8 weeks.

Anterior ring fixation using EFD was used only in patients with a
concomitant diagnosis of urogenital lesions, abdominal injuries, open pelvic
fractures, and unstable conditions, most commonly in patients with severe
head trauma who were indicated for urgent pelvic ring fixation and
stabilization.
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All surgically treated patients received anticoagulants before surgery
and the day after surgery for 4 weeks. Opioid analgesics were used for
analgesia on the first day after surgery, followed by non-steroidal analgesics.

In all cases, patient mobilization depended on concomitant injuries,
general condition, and other bone fractures. The above mentioned treatment
was the most commonly used, but early mobilization may have been
influenced by other injuries that prevented the patient from mobilizing the
day after surgery.

3. RESULTS
3.1. Psychometric properties of the MS questionnaire

The psychometric properties of the MS questionnaire were studied in
40 patients with pelvic fractures. Of these, 29 (72.5%) were women and
11 (27.5%) were men. The mean age was 40.75 + 17.58 years. Surgical
treatment of pelvic fractures was used in 34 (85%) patients and 6 (15%)
were treated conservatively. Type A fracture was diagnosed in 1 (2.5%)
patient, type B in 28 (70%), type C in 11 (27.5%) patients [24].

Internal consistency

The Cronbach’s a of the Lithuanian version of the MS questionnaire of
the first measurement (2 months after injury) was 0.65. After evaluating the
item-total correlation, we found that the items of sexual intercourse
(a - 0.124) and pain (a - 0.181) correlate very little with the total MS score.
Item-removal analysis showed that removal of the items of sexual
intercourse and pain would increase Cronbach’s o to 0.694 and 0.659,
respectively. The Cronbach’s o of the MS questionnaire of the second
measurement (12 months after injury) was 0.86. After evaluating the item-
total correlation, we found that the sitting (o - 0.42) item correlated the least
with the total MS score. Item-removal analysis showed that Cronbach’s a
would increase to 0.877 after removal of the seating item. Table 1 shows the
detailed information of item-total and item-removal analysis.
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Table 1. Results of item-total and item-removal analysis of the MS
questionnaire

MS 2 months after pelvic MS 12 months after
fracture pelvic fracture
MS items Item-total Cro'n b.aCh,s 1 Item-total Cro.n baCh’S
correlation If item correlation o ifitem
deleted deleted
Pain 0.181 0.659 0.644 0.844
Work 0.249 0.636 0.651 0.844
Sitting 0.371 0.629 0.429 0.877
Sexual intercourse 0.124 0.694 0.572 0.851
Walking aids 0.438 0.600 0.595 0.849
. Gait unaided 0.604 0.538 0.793 0.825
Standing .
Walking 0.585 0.551 0.682 0.846
distance

Content validity

One year after pelvic fractures, 11 (27.5%) patients scored the highest
possible MS questionnaire score. Table 2 presents data on “floor” and
“ceiling” effects.

Table 2. Proportion of patients who scored the lowest possible MS score (floor
effect) and the highest possible score (ceiling effect).

Floor effect, % Ceiling effect, %
MS after 2 months (0-100) 0 0
MS after 12 months (0-100) 0 27.5

Construct validity

Both of our hypotheses regarding the validity of the MS questionnaire
design were confirmed. A statistically significant correlation between the
MS questionnaire and SF-36v2 PCS results was observed after 2 months and
after 12 months (p <0.001): moderate (r = 0.53) correlation after 2 months
and a strong correlation (r = 0.82) after 12 months.

Responsiveness to change

The effect size of the MS questionnaire was (83.12 - 60.12) / 13.83 =
1.66 (large effect). The standardized response mean was (83.12 - 60.12) /
16.18 = 1.42 (large effect).
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3.2. Short-term functional outcomes and quality of life after type B2.1
fractures in operatively and conservatively treated patients

The study included 55 patients diagnosed with B2.1 pelvic fractures
according to the AO/OTA classification. 42 (70.6%) were women and
13 (23.6%) were men. The mean age was 37.24 £+ 13.78 years. The mean
injury severity score (ISS) was 14.96 + 5.35. Concomitant injuries were
diagnosed in 31 (56.5%) patients. Other non-pelvic surgeries were
performed in 14 (25.5%) patients. The mean MS scores before trauma
(measurement I) were 97.98 + 9.35, and the SF36v2 PCS and MCS were
56.26 £ 6.36 and 51.54 £ 6.68, respectively. 10 weeks after injury
(measurement II) the mean MS score was 64.76 + 18.57, PCS — 36.64 +
8.86, MCS — 44.75 + 10.93. Surgical treatment of pelvic fractures was
applied to 37 (67.3%) patients and 18 (32.7%) were treated conservatively.
23 (62.2%) patients underwent combined posterior and anterior pelvic ring
fixation, and 13 (35.1%) patients underwent only posterior pelvic ring
fixation. One patient underwent only anterior pelvic ring fixation with an
external fixation device due to infection in the pelvic area. During the
follow-up period, 7 patients experienced complications related to surgery:
1 wound infection, 2 implant migration, 4 patients developed S1 neuropathy.
No complications were observed in the conservatively treated group. Table 3
provides a detailed comparison of the outcomes of conservatively and
surgically treated patients. Surgically treated patients were found to have
more concomitant injuries and a higher severity of trauma.

Table 3. Comparison of the outcomes of conservatively and surgically treated
patients.

Treatment P value
Operative (N=37) [Conservative (N=18)

Age 35.84+12.22 40.11+16.56 0.404
Women 27 (73.0%) 15 (83.3%) 0.510
Concomitant injuries 25 (67.6%) 6 (33.3%) 0.016
Other surgeries 12 (32.4%) 2 (11.1%) 0.110
Polytrauma 17 (45.9%) 4 (22.2%) 0.089
ISS 15.97+4.99 12.89+5.61 0.011
MS | 97.50<11.14 99.78+0.94 0.629
PCS | 56.04+7.89 55.73+4.51 0.477
MCS | 51.89+7.30 51.05+7.09 0.799
MS 11 64.61£19.63 67.44+15.17 0.516
PCS 11 35.88+9.21 38.99+7.18 0.087
MCS I 44.724+10.92 45.00+10.70 0.875
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Based on the means of MS, PCS and MCS scores in the surgical and
conservative treatment groups, we observed that the scores of both groups
were statistically significantly lower during measurement Il (after 10 weeks)
compared to measurement | (before trauma), except for conservatively
treated patients' MCS scores, which were lower but did not reach the level of
statistical significance (Table 4).

Table 4. Differences in quality of life and pelvic function outcomes between
conservative and surgical treatment before trauma and 10 weeks after injury.

Treatment I measurement | Il measurement P
MS 97.50+11.14 64.61+19.63 <0.001
Surgical (N=37) | PCS 56.04+7.89 35.88+9.21 <0.001

MCS 51.89+7.30 44.72+10.92 0.001
MS 99.78+0.94 67.44+15.17 <0.001
Conservative (N=18)| PCS 55.73+4.51 38.99+7.18 <0.001
MCS| 51.05+7.09 45.00+10.70 0.071

We found that changes in quality of life were greater in patients with
PCS before trauma greater than 57.16 points and MCS greater than 45.22
points. In the group of patients without polytrauma, the social function of
conservatively treated patients reduced more than in the operated patients
after 10 weeks (-25.00 £ 29.80 vs -44.64 + 26.73; p = 0.048).

3.3. Comparison of patients' quality of life and pelvic function outcomes
between different fixation methods for type B2 fractures after one year

Out 32 patients diagnosed with type B2 pelvic fractures and included in
the study, 23 (72%) were women and 9 (28%) were men. The mean age was
35.3 £ 11.9 years. Mean ISS was 16.5 £ 5.6. Only posterior pelvic ring
fixation was performed in 13 (41%) patients (Group 1) and 19 (59%) patients
underwent combined anterior and posterior pelvic ring fixation (Group II).
Only the operation time and bed days, which were longer in the second
group, differed statistically significantly between the groups (Table 5).
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Table 5. General characteristics and comparison between groups.

Total Group | (N=13) Group Il (N=19) P value
Age (mean + SD) 353+11.9 339+11.8 36.3+12.2 0.62
Sex (men:women) 9:23 4:9 5:14 0.78
Mechanism of injury(N (%)): 0.50
e Motor vehicle accident 15 (46.9%) 6 (46.2%) 9 (47.4%) 0.95
e Fall from height 12 (37.5%) 6 (46.2%) 6 (31.6%) 0.47
e Other 5 (15.6%) 1 (7.7%) 4 (21.1%) 0.63
Comorbidities (N (%)) 6 (18.8%) 2 (15.4%) 4 (21.1%) 1.00
Surgical  complications (N 4 (12.5%) - 4 (21.1%) 0.13
(%)): 1 (3.1%) - 1 (5.3%) 1.00
o Implant failure 3 (9.4%) - 3 (15.8%) 0.25
o Nerve injury
Concomitant injuries (N (%)): 21 (65.6%) 6 (46.2%) 14 (73.7%) 0.15
o Cauda equina 1 (3.1%) - 1 (5.3%) 1.00
o Multiple organs injuries 6 (18.8%) 3(23.1%) 3 (15.8%) 0.67
e Fracture of one other bone 4 (12.5%) 2 (15.4%) 2 (10.5%) 1.00
o Fracture of >2 other bones 6 (18.8%) 1(7.7%) 5 (26.3%) 0.36
o Kiti suzalojimai 3 (9:4%) - 3 (15.8%) 0.25
Other surgeries (N (%)) 10 (31.3%) 4 (30.8%) 6 (31.6%) 1.00
ISS (mean + SD) 16.5+5.6 172+44 16.1+6.4 0.54
Politrauma (ISS>16) (N (%)) 21 (65.6%) 10 (76.9%) 11 (57.9%) 0.45
Duration of surgery [min] 82.8£58.9 40.7 £30.2 111.5+56.7 <0.001
(mean + SD)
Bed days [days] (mean + SD) 15.8+11.6 12.1+10.5 183+11.8 0.03
Sacral  fracture dislocation 83+2.6 78+£22 8.6+29 0.50
[mm] (mean + SD)

On average, patients had a mean overall PCS score of 57.3 £ 5.7 before
trauma and 48.1 £ 9.7 one year after trauma. MCS averaged 49.4 + 10.1
points before injury and 48.1 £ 9.1 points at one year. A significant
difference in PCS before trauma and at one year was observed, but no
difference between groups was observed. No difference in MCS was
observed between measurement times or between groups (Table 6).

Table 6. Change in quality of life (SF36v2) between groups and measurement
times.

SF-36 Group | Group Il (N=19) P value
(N=13)
PCS
o Before injury 57.6+£4.0 57.0+6.7 0.74
e One year after injury 498+74 469+11.0 0.39
P value 0.002 0.001
MCS
o Before injury 512+7.1 482+ 11.7 0.36
e One year after injury 479+94 483+9.2 0.91
P value 0.21 0.64
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According to the MS questionnaire, the results of pelvic function in
both groups decreased significantly after one year, but no difference was
observed between the groups (Table 7). According to the results of MS
guestionnaire, the results of pelvic function before the injury were excellent,
after one year — good.

Table 7. Change in pelvic function results (MS questionnaire) between groups
and measurement times.

Group | (N=13) Group Il (N=19) P value
Before injury 98.9+2.9 99.6 £ 1.8 0.36
One year after injury 84.6 £ 12.1 82.2+18.0 0.86
P value 0.003 0.001

3.4. One-year mortality rate in elderly patients (=65 m) after pelvic
insufficiency fractures

105 patients aged 65 years or older with pelvic insufficiency fractures
met the inclusion criteria and were included in the analysis. The mean
follow-up duration was 23.5 months (95% CI 20.7-26.4). Of the 105
patients, 95 (90.5%) were women and 10 (9.5%) were men. The mean age
was 80.3 years (95% CI 78.8-81.7). Additional bone fractures (dominated by
the upper extremity) were diagnosed in 10 patients (9.5%). Based on the
AO/OTA classification, 73 patients (69.5%) were diagnosed with type B, 30
(28.6%) with type A and 2 (1.9%) with type C pelvic fractures. 21 patients
underwent surgery, 20 of whom underwent percutaneous sacral fixation and
one patient underwent anterior pelvic ring fixation. No statistically
significant difference was observed between comorbidities and fracture
types (Table 8).
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Table 8. Comparison of comorbidities between fracture types. Type C was not
included due to the small number of subjects (n = 2).

Comorbidities Type A (N=30) [ Type B (N=73) P value
Cardiovascular 26 (86.67%) 67 (91.78%) 0.472
Psychiatric 2 (6.67%) 10 (13.70%) 0.501
Endocrine 1 (3.33%) 6 (8.22%) 0.670
Epilepsy 1 (3.33%) 0 (0.00%) 0.291
Liver 0 (0.00%) 1 (1.37%) 1.000
Gastrointestinal tract 1 (3.33%) 2 (2.74%) 1.000
Lung 0 (0.00%) 4 (5.48%) 0.319
Viral 1 (3.33%) 0 (0.00%) 0.291
Oncologic 1 (3.33%) 1(1.37%) 0.500
Stroke 0 (0.00%) 2 (2.74%) 1.000
Parkinson’s disease 0 (0.00%) 1(1.37%) 1.000
Dementia 1 (3.33%) 1(1.37%) 0.500
Neurological 0 (0.00%) 1(1.37%) 1.000

The overall one-year mortality was 23.8% (95% CI 16.8% - 33.2%)
(Table 9). The causes of death are presented in Table 10, the most common
cause of death being heart failure.

Table 9. Overall mortality and mortality by fracture type over a one-year period.
A significant difference between type A and type B fractures was observed.

Months All typé:els) (95% | Type (,:0;)(95% TypeCBI )(95% P value
1 7.6 (3.9-14.7) | 3.3(0.5-1.4) 9.6 (4.7-19.1) N/a
3 12.4 (7.4-10.4) | 10 (3.3-27.9) 13.7 (7.6-24) N/a
6 16.2 (10.4-14.7) | 13.3(5.2-31.7) | 16.4 (9.7-27.9) N/a
12 23.8(16.8-33.2) | 13.3(5.2-31.7) | 27.4 (18.6-39.2) | p<0.001

136




Table 10. Causes of death over a one-year period. Data were obtained from the

Lithuanian Institute of Hygiene.

Cause of death N (%)
Heart failure 18 (34.62)
Stroke 15 (28.85)
Malignancy 6 (11.54)
Heart attack 4 (7.69)
Bowel disease 2 (3.85)
Head injury 1(1.92)
Pyelonephritis 1(1.92)
Pneumonia 1(1.92)
Crush syndrome 1(1.92)
Rheumatoid arthritis 1(1.92)
Acute pancreatitis 1(1.92)
Sepsis 1(1.92)
Total: 52 (100.00)

Cox regression analysis showed that patient age was the only significant
factor influencing survival HR = 1.07 (95% CI 1.03-1.12; p = 0.001), while

gender (p =

0.148) and treatment method (surgical

or conservative)

(p = 0.820) were insignificant. Over a one-year period, mortality was 13.3%
(95% CI 5.2-31.7%) in the type A fracture group and 27.4% (95% CI 18.6-
39.2%) in the type B fracture group (Figure 1).
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Figure 1. Mortality rate by pelvic fracture types, type C fractures due to small
number of subjects (h = 2) were not included.
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3.5. Functional outcomes and quality of life after surgical treatment of
spinopelvic dissociation

Sixteen patients were included in the final analysis: 10 women (62.5%),
6 men (37.5%). The mean age of the patients was 40.2 £ 17.7 years. All
patients were working before injury. The mean ISS was 19.7 £ 8.5 points.
The mean duration of hospitalization was 27.1 = 19.0 days. The mean time
from hospitalization to sacral surgery was 7.8 + 8.2 days, and the mean
duration of surgery was 137.2 + 57.6 minutes. Details of the injury
mechanism, Denis and Roy-Camille classifications types, and details of
surgery are provided in Table 11.

Table 11. MVA — motor vehicle accident, HF — fall from a height. PP — plate
fixation of the posterior pelvic ring, AP — plate fixation of the anterior pelvic
ring, PS — screw fixation of the posterior pelvic ring, AEF — external fixation of
the anterior pelvic ring, AS — screw fixation of the posterior pelvic ring, SPF —
spinopelvic fixation.

© % _ °£ Q = g c o o =
= S| "5 & 83| @ te | 2| 2
< a

1 25 F 18 MVA 3 2 25 9 2 175 PP+AP 100 96
2 46 M 29 MVA 3 2 32 20 13 135 PS+AEF 99 85
3 28 M 18 HF 2 1 10 14 2 195 PP+AP 100 73
4 42 F 18 HF 2 1 22 19 8 90 PS+AP 100 83
5 65 F 16 HF 1 2 60 10 15 60 PS 69 50
6 28 F 17 HF 3 2 34 46 3 50 PS+AP 100 98
7 19 M 18 HF 3 2 60 36 0 75 PS+AP 100 59
8 19 F 18 HF 2 1 54 9 2 175 PS+AP 100 62
9 24 F 21 MVA 2 1 40 11 13 120 PS+AS 100 100
10 28 M 9 HF 2 2 36 14 2 105 PP+AP 100 74
11 62 F 9 MVA 3 1 22 17 8 80 PS+AP 88 74
12 61 F 18 HF 2 3 32 34 4 160 SPF 77 72
13 39 F 34 HF 3 3 50 52 0 260 SPF 100 44
14 27 F 9 HF 3 3 54 76 28 175 PS 100 22
15 66 M 40 HF 1 1 10 40 22 160 SPF 100 84
16 61 M 24 HF 2 3 7 27 3 180 PS+AP 100 62

All patients experienced an injury to the anterior pelvic ring, and two
patients (numbers 7 and 15) suffered an additional iliac wing fracture. At
least one concomitant injury occurred in 14 patients: 13 (81.3%) fractures of
other bones; 7 (43.8%) injuries to nerve structures, 3 (18.8%) thoracic
injuries; 2 (12.5%) head trauma; 2 (12.5%) urinary tract injury.
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One patient (No. 13) underwent direct decompression of the sacral
nerve roots. Other than pelvic surgeries were performed in 11 (68.8%)
patients. No significant differences in functional outcomes and quality of life
were observed between fracture types, concomitant injuries, time to surgery,
or complications.

A deep wound infection was observed in one patient (No. 15). Three
patients had residual paresis of the foot after 1 year (number 3, 14, and 15).
One patient was diagnosed with sacral non-union after percutaneous
transsacral fixation with a screw (No. 7), which resulted in additional
surgery.

Based on the results of the MS questionnaires, pelvic function
decreased from “excellent” before injury to “good” 1 year after pelvic
fracture. Based on the results of SF-36, there was a significant decrease in
physical activity, and one year after the injury it was worse compared to the
population reference, but no differences in mental status were observed. The
results of functional outcomes and quality of life are presented in Table 12.

Table 12. The results of functional outcomes and quality of life

Before injury 1 year after injury P value

MS 95.81+9.50 95 % CI 71.13 +£20.98 95 % CI 0.001
[90.75, 100.00] [59.94, 82.31]

PCS 55.87 £8.89 95 % CI 43.45+9.64 95 % CI 0.003
[51.13, 60.60] [38.31, 48.59]

MCS 43.76 £ 12.45 95 % CI 43.41+£7.56 95 % CI 0.501
[37.13,50.39] [39.38, 47.44]

Significant changes during the observation period are observed in all
categories of the MS questionnaire (Figure 2).
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Walking distance 9.38 p=0.014

, .
Gait unaided .88 p =0.002
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Walking aids 10.38 p=0.023

Sexual intercourse p=0.020

9.63

Sitting 7.38 p<0.001

Work p <0.001

i
Pain 20.63 p<0.001
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W Pre-trauma 1 year follow-up

Figure 2. Functional outcomes according to MS categories.
A total of five patients returned to their pre-traumatic functional state

after 1 year (Figure 3), but we did not find any factors influencing better
outcomes.

Excellent
Good
Fair
Poor ‘
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

m Pre-trauma 1 year follow-up

Figure 3. Functional outcomes of all patients before trauma and 1 year after
injury.
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4. CONCLUSIONS
4.1. Cultural adaptation and psychometric properties of the MS questionnaire

The ability of the MS questionnaire to assess pelvic function at 12
months after injury is good and sensitive enough to health changes. The MS
guestionnaire has a limited ability to measure functional outcomes in
patients 2 months after pelvic fracture.

4.2. Short-term functional outcomes and quality of life after type B2.1
fractures in operatively and conservatively treated patients

No significant differences in pelvic function or quality of life were
observed between operated and conservatively treated young patients after
type B2.1 pelvic fractures in the short period (10 weeks). In both groups, the
physical component of quality of life decreased significantly and was well
below the population reference. Functional results in both groups before
trauma were excellent, and after 10 weeks it was only fair. Patients who
suffered low-energy injuries and underwent surgery for B2.1 injury suffered
less from the reduction of social function and differed significantly from
patients with low-energy injuries that were treated conservatively.

4.3. Comparison of patients' quality of life and pelvic function outcomes
between different fixation methods for type B2 fractures after one year

No differences in patients' quality of life and functional outcomes were
observed after one year between isolated fixation of the posterior pelvic ring
and combined anterior-posterior pelvic ring fixation in type B2 pelvic
fractures. In both groups, the physical component of quality of life decreased
significantly, but remained the same as in population. Functional results did
not reach pre-trauma level.

4.4. One-year mortality rate in elderly patients (=65 m) after pelvic
insufficiency fractures

The mortality rate in the one-year period after pelvic insufficiency
fractures in the elderly patients group is high and reaches 23.8%. Age and
the type of pelvic fracture are factors influencing mortality.
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4.5. Functional outcomes and quality of life after surgical treatment of
spinopelvic dissociation

There was a significant reduction in functional outcomes from excellent
before injury to good after 1 year. The physical component of quality of life
was worse than the population‘s after one year, with no differences in the
mental component observed. After one year, one-third of patients achieved
pre-traumatic functional outcomes.
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Abstract: Background and Objectives: Lateral compression injuries of the pelvic ring are most common
among young and elderly patients. Of all pelvic ring fracture injuries, the B2.1 type—involving lateral
compression of the pelvic ring—is the most common. Despite this, we still have no high-level evidence
to consult when choosing between the surgical and non-operative approaches. The purpose of this
research was to compare the short-term functional and quality of life outcomes between operatively and
non-operatively treated young patients after a B2.1 type pelvic fracture. Materials and Methods: Patients
aged 18 to 65 years with pelvic B2.1 type fractures—according to AO/Tile classification—that were
hospitalized in a single trauma center between 2016 November and 2019 September were included
in the research. Patients were retrospectively divided into two groups regarding their treatment: non-
operative and operative. Functional outcomes were evaluated using Majeed score, and SF-36 was
used for the evaluation of quality of life. Patients completed these questionnaires twice: first during
hospitalization, regarding their pre-traumatic condition (timepoint I); and again 10 weeks after the
injury, regarding their current condition (timepoint II). Results: A total of 55 patients (70.6% of whom
were female) with type B2.1 pelvic fractures were included in the analysis, with an average age of
37.24 4 13.78 years. There were 21 (38.18%) patients with high injury severity, and 37 (67.3%) patients
were treated operatively versus 18 (32.7%) non-operatively. Between the two timepoints, Majeed score
reduced by 34.08 & 18.95 for operatively and 31.44 + 14.41 for non-operatively treated patients. For
operatively and non-operatively treated patients, the physical component summary (PCS) of the SF-36
questionnaire reduced by 19.45 + 9.95 and 19.36 + 7.88, respectively, while the mental component
summary (MCS) reduced by 6.38 + 11.04 and 7.23 = 10.86, respectively. Conclusions: We observed that
operative treatment of B2.1 type pelvic fractures for young patients is not superior to non-operative in
the short-term, because the functional outcomes and quality of life are similar in both groups.

Keywords: pelvic fracture; pelvic injury; functional outcomes; quality of life

1. Introduction

The most common type of pelvic ring fractures are type B2.1, according to the AO/Tile
classification, which are also known as lateral compression type 1 (LC-1) injuries, according
to the Young and Burgess classification [1-5]. Lateral compression injuries of the pelvic
ring are most common among young and elderly patients [6-8], and the prevalence of
type B2 fractures ranges from 45% to 63% of all pelvic ring fractures [1,6,7,9,10]. Although
lateral compression type B2.1 are the most common type of pelvic ring fractures, we still
have no high-level evidence to consult when treating them. Most authors recommend
non-operative treatment [2—4,11-13], yet the frequency of the surgical approach remains
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high—the German Pelvic Trauma Registry, for example, reported that the rate of operative
treatment reached 24% of all type B2.1 pelvic fracture cases [13]. Furthermore, Tosouni-
dis et al. reported that the number of operatively treated type B fractures increased from
31% to 40% over a period of 18 years [14]. The results of most studies investigating the
long- and short-term functional outcomes of pelvic LC-1 fractures are inconsistent. The
latest study, conducted by Hoch et al., compared the outcomes of the non-operative and
operative treatments of type B2.1 pelvic fractures, and showed that, although operatively
treated patients had a significantly higher complication rate, there was no difference in
other outcomes between groups [13].

We believe that the most important thing for young and working persons who sustain
pelvic injuries is to return to active daily life, and work, as soon as possible. This is why
long-term outcomes are not the only important consideration. To date, there have been no
studies that provide high-level evidence comparing the short-term outcomes of operative
and non-operative treatments of type B2.1 pelvic fractures. The aim of this study was
to compare the short-term outcomes of pelvic function and quality of life between the
operative and non-operative treatment of type B2.1 pelvic fractures in young patients.
Our hypothesis was that the short-term functional outcomes and quality of life of non-
operatively treated patients would be demonstrably inferior.

2. Materials and Methods

This investigation involved a single-center cohort study that considered the short-term
outcomes of pelvic function and quality of life in both surgically and non-surgically treated
young patients who had suffered an B2.1 pelvic injury. This study was performed in
accordance with the ethical standards of the Vilnius Regional Biomedical Research Ethics
Committee (approval No. 158200-16-868-394, 4 November 2016) and complied with the
1964 Declaration of Helsinki and its later amendments, or comparable ethical standards.
Written informed consent was obtained from each study participant.

Patients aged 18 to 65 years with pelvic B2.1 type fractures that were hospitalized
in a single trauma center between 2016 November and 2019 September were included in
the research. Patients older than 65 years or with pathologic pelvic fractures, pregnant
women, patients with mental illnesses, and those with a concomitant acetabular fracture
were excluded (Figure 1).

Patients aged 1865 years
with B2.1 type pelvic fracture

Yes

Signs of pathologic pelvic
fracture

No

Patients with mental iness  — (R e— Exclude

No

Pregnant women
No

Concomitant acetabular
fracture
No

Include

Figure 1. Flowchart demonstrating the inclusion criteria of the patients.
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Pelvic radiography and computed tomography (CT) were performed for each patient.
Fractures were classified according to the AO/OTA pelvic fracture classification by two
independent senior radiologists.

The personal data of each patient was collected, including: gender; age; date of
trauma; Injury Severity Score (ISS); type of treatment (non-operative or operative); con-
comitant injuries; and surgeries. High injury severity was diagnosed with the threshold
of ISS > 18 [15,16].

For the analysis of the data collected, patients were retrospectively divided into two
groups regarding their treatment: non-operative; and operative. The main criteria for
surgical treatment were pelvic pain, which prevented the patient from sitting down and
standing on the second or third day after the injury, and severe pain during lateral loading
of the pelvis. Therefore, the decision of treatment was based on clinical evaluation and
examination under anesthesia (EUA) was not performed [17]. Non-operatively treated
patients were mobilized on two crutches without weight-bearing on the affected side for
six weeks. For operatively treated patients, full weight-bearing was allowed from the day
after surgical stabilization.

Functional outcomes were evaluated using the Majeed pelvic score, which is the most
widely used scale for measuring outcomes after pelvic fractures. In accordance with Majeed,
functional results were graded as follows: >85 excellent; 70-84 good; 55-69 fair; and <55
poor [18]. Changes in quality of life were assessed using the 36-item Short Form Health
Survey (SF-36) validated questionnaire. The SF-36 consists of eight domains: physical
functioning (PF); role-physical (RP); bodily pain (BP); general health (GH); vitality (VT);
social functioning (SF); role-emotional (RE); and mental health (MH). Each domain was
scored on a scale from 0 to 100, with 100 representing the best possible score. In addition,
the physical component summary (PCS) and mental component summary (MCS) were
calculated [19]. Patients completed these questionnaires twice: first during hospitalization
(regarding their pre-traumatic condition-timepoint I); and again 10 weeks after their injury
during outpatient control (regarding their current condition—timepoint II).

Statistical analysis was performed using the R commander version 3.5.1. Figures
are presented as mean + standard deviation, and groups were compared using the Chi-
squared test. For mean comparison, the Mann-Whitney U and Wilcoxon tests were used
for non-parametric data, while the Student’s t-test and the paired sample t-test were used
for parametric data. Differences were considered significant at p < 0.05.

3. Results

A total of 55 patients with B2.1 pelvic fractures, according to the AO/Tile classifi-
cation, met the inclusion criteria, and were thus included in the final analysis. Of these
55, 42 (70.6%) patients were female and 13 (23.6%) were male, with an average age of
37.24 4 13.78 years. The median (IQR) of ISS was 15.00 (10.00-18.00), and there were
21 (38.18%) patients with high injury severity (ISS > 18). Concomitant injuries, predom-
inantly fractures of other bones, were diagnosed in 31 (56.5%) patients. As a result of
concomitant injuries, surgeries other than pelvic fixation were performed on 14 (25.5%)
patients. At timepoint I (before their injury), the mean Majeed score was 97.98 + 9.35,
while the mean PCS and MCS scores of the SF-36 questionnaire were 56.26 & 6.36 and
51.54 + 6.68, respectively. The mean Majeed, PCS, and MCS scores at timepoint IT (10 weeks
after injury) were 64.76 & 18.57, 36.64 & 8.86, and 44.75 + 10.93, respectively.

A total of 37 (67.3%) patients were treated operatively, and 18 (32.7%) were treated non-
operatively. In the operative group, 23 patients were treated with anterior and posterior
pelvic ring fixation, 13 patients were treated with posterior fixation only, and one patient
was treated with external fixation of the anterior pelvic ring due to infection. Moreover,
7 patients developed surgical complications: 1 patient developed a wound infection; two
patients developed screw migration; and 4 patients developed S1 neuropathy. No treatment-
related complications were observed for non-operatively treated patients. A more detailed
comparison between the groups of operatively and non-operatively treated patients can
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be found in Table 1. The only statistically significant differences between groups involved
concomitant injuries and ISS, while the other characteristics remained similar.

Table 1. Comparison between the operatively and non-operatively treated groups. Majeed, PCS
(physical component summary), MCS (mental component summary), and age are presented as
mean + SD (standard deviation). ISS (Injury Severity Score) is presented as median (IQR). Majeed
I, PCS I, and MCS I relate to the results at timepoint I, before the injury; whereas Majeed II, PCS II,
and MCS II relate to timepoint II, 10 weeks after the injury. Figures in bold represent statistically
significant p values.

Treatment Group

p Value
Operative (N = 37) Non-Operative (N = 18)

Age 35.84 +12.22 40.11 + 16.56 0.404
Female 27 (73.0%) 15 (83.3%) 0.510
Concomitant injuries 25 (67.6%) 6 (33.3%) 0.016
Other surgeries 12 (32.4%) 2 (11.1%) 0.110
High (III;JS‘“ZV ls;)v erity 17 (45.9%) 4(22.2%) 0.089
1SS 17.00 (11.00-18.00) 10.50 (9.00-17.25) 0.011
Majeed I 97.50 + 11.14 99.78 + 0.94 0.629
PCSI 56.04 +7.89 55.73 +4.51 0.477
MCS1 51.89 +7.30 51.05 + 7.09 0.799
Majeed 11 64.61 + 19.63 67.44 +15.17 0.516
PCS I 35.88 +9.21 38.99 +7.18 0.087
MCS 11 44.72 +£10.92 45.00 + 10.70 0.875

Analysis of Majeed, PCS, and MCS scores in operative and non-operative treatment
groups revealed that all scores in both groups were statistically significantly lower at
timepoint II compared with timepoint I, with the exception of MCS score in the non-
operative group, which was lower but did not reach the level of statistical significance
(Table 2).

Table 2. Majeed, PCS (physical component summary), and MCS (mental component summary)
results (presented as mean = SD (standard deviation)) at timepoint I and timepoint II for operatively
and non-operatively treated patients. Figures in bold represent statistically significant p values.

Treatment Group Timepoint I Timepoint IT p Value
Majeed 97.50 + 11.14 64.61 + 19.63 <0.001

Operative (N = 37) PCS 56.04 + 7.89 35.88 £9.21 <0.001
MCS 51.89 +7.30 44.72 £10.92 0.001

Majeed 99.78 + 0.94 67.44 +15.17 <0.001

Non-operative (N = 18) PCS 55.73 + 4.51 38.99 +£7.18 <0.001
MCS 51.05 + 7.09 45.00 £10.70 0.071

A detailed analysis of SF-36 domains and Majeed results was performed, and the
change in each score between timepoints (A = timepoint II-timepoint I) was calculated.
The analysis revealed that there were no statistically significant differences between the
operative and non-operative groups of treatment (Table 3; Figure 2). However, tree analysis
showed that the change in quality of life was greater for patients whose PCS had been
above 57.16 and MCS above 45.22 before their injury. Moreover, because a significant
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proportion of all patients (38.18%) suffered a high severity injury, the results of SF-36
domains and Majeed score were also compared between patients with high and low injury
severity. The only statistically significant difference between the results at timepoint I and
timepoint IT was found to concern social functioning in low injury severity patients: there
was less of a reduction in social functioning for operatively than for non-operatively treated
patients (—25.00 £ 29.80 vs. —44.64 + 26.73, respectively) (Table 3).

Table 3. Differences in SF-36 domains and Majeed results for operatively and non-operatively treated patients between
timepoints (A = timepoint II—timepoint I). In the lower part of the table, SF-36 and Majeed results are presented depending
on the injury severity. (PF—physical functioning; RP—role-physical; BP—bodily pain; GH—general health; VT—vitality;
SF—social functioning; RE—role-emotional; MH—mental-health; PCS—physical component summary; and MCS—mental
component summary). Figures in bold represent statistically significant p values.

SF-36 Domains and Treatment Group
. p Value

Majeed Operative (N = 37) Non-Operative (N = 18)
APF —50.54 + 29.15 —41.67 £21.21 0.258
ARP —54.39 + 31.42 —56.60 £ 21.70 0.725
ABP —47.30 £ 29.02 —40.72 £ 25.58 0.445
AGH —26.38 £+ 25.82 —17.06 £ 15.60 0.151
AVT —18.24 +20.75 —20.83 £ 23.29 0.899
All patients (N = 55) ASF —38.51 £ 35.52 —40.97 £ 28.05 0.684
ARE —34.46 + 30.31 —28.70 £ 27.14 0.499
AMH —11.22 £21.81 —12.50 £ 20.95 0.850
APCS —19.45 £9.95 —19.36 = 7.88 0.687
AMCS —6.38 £11.04 —7.23 £10.86 0.816
AMajeed —34.08 £+ 18.95 —31.44 + 1441 0.542
APF —57.65 + 32.94 —37.50 + 21.02 0.243
ARP —61.76 £+ 30.37 —48.44 +£7.86 0.114
ABP —55.06 + 29.79 —36.25 + 16.58 0.301
AGH —26.06 + 24.95 —23.50 + 14.48 0.929
High injury severity AVT —22.06 + 16.85 —12.50 + 16.14 0.340
(1SS > 18) (N = 21) ASF —54.41 + 35.89 —28.13 + 32.87 0.221
= ARE —32.84 + 30.54 —25.00 +24.53 0.651
AMH —13.82 £19.73 —6.25 £ 12.50 0.558
APCS —18.84 £ 10.15 —15.31 £5.18 0.244
AMCS —7.64 £10.18 —3.51 £ 6.96 0.474
AMajeed —35.29 + 18.82 —21.75 + 1047 0.139
APF —44.50 +24.76 —42.86 + 21.90 0.806
ARP —48.13 + 31.68 —58.93 + 23.98 0.439
ABP —40.70 £+ 27.37 —42.00 + 28.01 0.958
AGH —26.65 £ 27.18 —15.21 £15.92 0.161
Low injury severity AVT —15.00 £ 23.51 —23.21 +24.93 0.470
(1SS < 18) (N = 34) ASF —25.00 £ 29.80 —44.64 £ 26.73 0.048
ARE —35.83 £+ 30.84 —29.76 + 28.63 0.623
AMH —9.00 £ 23.71 —14.29 £+ 22.86 0.427
APCS —19.96 £+ 10.01 —20.51 £ 8.28 0.986
AMCS —5.31 £11.87 —-8.29 +£11.73 0.363
AMajeed —33.05 £+ 19.48 —34.21 +£1447 0.889
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Figure 2. Percentage differences between results of SF-36 domains for operatively and non-
operatively treated patients between timepoint I and timepoint IT (PF—physical functioning; RP—
role-physical; BP—bodily pain; GH—general health; VT—vitality; SF—social functioning; RE—role-
emotional; and MH—mental health).

4. Discussion

Our research showed that quality of life and pelvic function significantly decreased
10 weeks after suffering a pelvic fracture compared to pre-trauma state for both operated
and non-operated patients. However, there were no statistically significant differences
between the two treatment groups. It was found that, for patients with low injury severity,
there was less of a reduction in social functioning for operatively than for non-operatively
treated patients.

Most studies focus on evaluating long-term outcomes after pelvic injuries. We found
only a few articles that evaluated the short-term outcomes of pelvic ring fractures. However,
of these studies, only one article could be found which analyzed the short-term functional
outcomes of the most common pelvic fractures—type B2. Lykomitros et al. found that,
when compared to those who were treated operatively, patients with sacral fractures who
were treated non-operatively achieved better scores in all of the domains of the SF-36
questionnaire. The authors explained this phenomenon by noting that non-operatively
treated patients had fewer concomitant injuries, and the ISS had therefore been lower at the
time of their initial evaluation [11]. Our study shows no differences among the domains of
the SF-36 questionnaire regarding treatment method, except for the greater reduction of
social functioning in patients with low injury severity who were treated non-operatively.
We would like to point out that, in our research, operatively treated patients had more
concomitant injuries and therefore a higher ISS at their initial evaluation.

Kokubo et al. evaluated the factors that correlated with unsatisfactory short-term
(one-year follow-up) outcomes in patients who sustained unstable pelvic ring fractures.
Non-operative therapy was one of the factors which showed a significant relationship with
unsatisfactory short-term functional outcomes [20]. Unlike us, they did not distinguish
type B fractures from type C fractures, and our study therefore produces the opposite
results. However, analysis of the tables provided by Kokubo et al. reveals that there were
no differences in functional outcomes between operated and non-operated patients after
type B pelvic fractures in their study.

Hoch et al. performed a retrospective analysis of operatively treated and non-
operatively treated young patients after lateral compression type B2.1 pelvic ring fractures.
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They used the visual analogue scale (VAS) for pain alongside SF-36 and European Qual-
ity of Life 5-Dimensions (EQ-5D) questionnaires for the evaluation of outcomes, and the
follow-up of patients lasted for at least one year postoperatively. They found that there
were no significant differences regarding pain or quality of life between operatively treated
and non-operatively treated patients. However, there was a significantly higher compli-
cation rate in the operatively treated group [13]. Their conclusion—that type B2.1 pelvic
fractures should be treated non-operatively—is consistent with the results of our study.

Hagen et al. performed a retrospective analysis of 158 patients with LC-1 fractures
treated in non-surgical and surgical settings. They found no evidence that the surgical
stabilization of LC-1 pelvic fractures would reduce patients’ pain, decrease their use of
narcotic analgesics, or reduce their time to mobilization [12]. However, the research
of Tosounidis et al.—based on data of the German Pelvic Multicenter Studies I and III
on the epidemiology and treatment of pelvic ring injuries—provided very controversial
conclusions, stating that the surgical stabilization of LC-1 pelvic fractures reduced the
length of hospital stay and significantly reduced pain and analgesic requirements during
the immediate post-injury period [14].

Papakostidis et al. performed a systematic review of the English literature over the
last 30 years with the purpose of finding a correlation between the clinical outcomes of
different types of pelvic ring injuries and the methods of their treatment. They found that
fixation of all the injured elements of the pelvic ring yielded better radiological results and
lower malunion rates compared with non-operatively treated pelvic injuries. However,
they did not find clear advantages to either method when comparing functional outcomes
between operatively treated and non-operatively treated patients [21].

Our study has several limitations that must be taken into account. Firstly, this is a
single-center study that only involves patients with pelvic fractures from the largest region
of our country. Secondly, the study was not randomized regarding the treatment method
for comparison and evaluation of outcomes after type B2.1 pelvic fracture, and the results
of this study should therefore be interpreted with caution. Nevertheless, our findings may
provide a reference for future randomized controlled trials.

5. Conclusions

We observed that operative treatment of B2.1 type pelvic fractures for young patients
is not superior to non-operative in the short term, because the functional outcomes and
quality of life are similar in both groups. We found that, for patients with low injury severity,
there was less of a reduction in social functioning when they had been treated operatively.
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Abstract: Background and Objectives: There are no valid patient-based pelvic ring function assessment
tools in Lithuania. The most widely used instrument is the Majeed Pelvic Score (MPS), which is
proven to be an effective tool for assessing pelvic function after pelvic injuries. The aims of our
study were: (1) the translation and cross-cultural adaptation of the MPS for the Lithuanian-speaking
population, (2) to test the psychometric properties of the Lithuanian version of the MPS (MPS-LT) at
follow-up two-time points after pelvic fractures. Materials and Methods: The MPS was translated and
culturally adapted. Psychometric properties of the MPS-LT were determined in one patient group
(n = 40) at two time-points during follow-up examination from 1.5 to 3 months (mean 2 months)
and from 11 to 20 months (mean 12 months). Results: At the mean time of 2 months after trauma,
Cronbach’s « of the MPS-LT was 0.65. Correlation of the MPS-LT with the Iowa Pelvic Score (IPS)
was r = 0.84 (p < 0.001), and with the Lithuanian SF-36, PCS was r = 0.53 (p < 0.001). At the mean
time follow-up of 12 months, Cronbach’s & was 0.86, correlation with the IPS was r = 0.92 (p < 0.001),
and with the Lithuanian SF-36, PCS —r = 0.82 (p < 0.001). At the 2-month follow-up, neither floor nor
ceiling effects were reached, but at 12 months, 27.5% of patients reached the ceiling effect, while none
reached the floor effect. The effect size of the MPS-LT was 1.66. Conclusions: The MPS-LT has limited
ability to measure functional outcomes at 2 months after pelvic fracture. In contrast, at the 12-month
follow-up examination, the MPS-LT had a good ability to assess pelvic function, and it was sensitive
to health changes. The MPS-LT can be used as a pelvic function assessment tool after pelvic fractures
for the Lithuanian-speaking population.

Keywords: cross-cultural adaptation; Lithuanian version of the Majeed Pelvic Score; psychometric
properties; pelvic fractures

1. Introduction

Fractures of the pelvic ring are associated with significant and prolonged impairment
of pelvic function and reasonable socioeconomic burden [1,2]. Pelvic fracture is a complex
injury, so these patients require long-term follow-up and the assessment of functional
outcomes. Using reliable and validated outcome measurement instruments has become an
unavoidable necessity [3].

There are no valid patient-based assessment tools for the function of the pelvic ring
in Lithuania. One of the most widely used instruments to report the functional outcomes
after pelvic injuries is the Majeed Pelvic Score (MPS) [4]. This instrument is used by many
researchers from different countries [5-11]. It was proposed by S. A. Majeed in 1989 as an
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objective system for evaluating pelvic functional outcomes after pelvic fractures [12]. The
MPS questionnaire is simple, concise, and clearly understood by patients. The investigation
of the psychometric properties showed the MPS to be an effective tool for assessing pelvic
function after pelvic injuries [4,13]. For this reason, we decided to make the MPS available
for the Lithuanian-speaking population.

The aims of our study were: (1) the translation and cross-cultural adaptation of the
MPS for the Lithuanian-speaking population, (2) to test the psychometric properties of
the Lithuanian version of the MPS (MPS-LT) at two time-points of follow-up after pelvic
fractures (the first examination was at the mean of 2 months and the second one at the
mean of 12 months).

2. Materials and Methods

The cross-cultural adaptation of the MPS was performed in accordance with the
recommendations of the American Academy of Orthopedic Surgeons (AAQOS) for the
cross-cultural adaptation of health status measures [14]. First of all, the MPS was translated
from English into Lithuanian by two independent translators who are native speakers of
Lithuanian. Later, the synthesized version of the Lithuanian version of the MPS (MPS-LT)
was prepared by the observing researcher. Following that, the back-translations using the
prepared primary version of the MPS-LT were prepared by two independent translators
whose native speech was English. Finally, the committee of experts, which consisted of
linguists, orthopedic surgeons and translators, revised the primary version of the MPS-LT
and prepared the pre-final version. The pre-final version of the MPS-LT was tested by
20 Lithuanian-speaking patients who sustained an isolated pelvic fracture. After com-
pleting the questionnaire, each patient was asked to explain how he/she understood the
meaning of every point, whether the questions were clear, and they also were asked to
propose changes that could be made in order to make the questionnaire more comprehen-
sible. After testing the pre-final version, we did not make any revisions and concluded
that the translation and cross-cultural adaptation of the scale was complete, as equivalence
between the original MPS and MPS-LT was achieved in four areas: semantic, idiomatic,
experiential and conceptual [14].

The Majeed Pelvic Score includes five major criteria, and it is ultimately composed of
seven separate items: (1) pain (max 30 points), (2) walking aids (max 12 points), (3) gait
unaided (max 12 points), (4) walking distance (max 12 points), (5) sitting (max 10 points),
(6) sexual intercourse (max 4 points) and (7) performance of work (max 20 points). Each of
these seven items is evaluated in points and the maximum score is 100 (80 if the patient
was not working before the injury) [12].

Our testing group consisted of 40 consecutive patients hospitalized at the Republican
Vilnius University Hospital between November 2016 and November 2017, who sustained
an isolated pelvic fracture. The score correction of the MPS-LT was not made because all of
the patients were working before the injury [15]. Detailed characteristics of the patients are
presented in Table 1.

The patients were asked to fill in the MPS-LT questionnaires twice: during the outpa-
tient follow-ups at the mean times of 2 (from 1.5 to 3) and 12 (from 11 to 20) months after
pelvic fracture. In addition, patients were asked to fill in the Lithuanian Short form-36 (SF-
36) and the Iowa Pelvic Score (IPS) [16,17]. The overall results of the MPS-LT, Lithuanian
SE-36 Physical component summary (PCS), and the Iowa Pelvic Score is specified in Table 2.
Written informed consent was obtained from every study participant. All procedures
performed in this study involving human participants were in accordance with the ethical
standards of the Vilnius Regional Biomedical Research Ethics Committee (approval No.
158200-16-868-394) and with the Helsinki Declaration of 1975, as revised in 2008.
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Table 1. Overall results of the Lithuanian version of the Majeed Pelvic Score, Lithuanian SF-36
Physical Component Summary (PCS), and the Iowa Pelvic Score between time-points. Data are
presented as median (IQR).

Age (mean + SD) 40.75 + 17.58
Sex (male:female) 11:29
Comorbidities (N (%)) 6 (18.8%)
Job (N (%)):
e Light physical job 20 (50.0%)
e Heavy physical job 12 (30.0%)
e Sitting job 8 (20.0%)
Injury mechanism (N (%)):
e Motor vehicle accident 15 (37.5%)
e  Fall from height 11 (27.5%)
e  Fall from standing height 5 (12.5%)
e  Other 9 (22.5%)
ISS (mean + SD) 15.85 + 6.60
Fracture type according to the AO/OTA classification (N (%)):
e TypeA 1(2.5%)
e TypeB 28 (70.0%)
e TypeC 11 (27.5%)
Treatment (N (%)):
e  Surgical o
e Plate fixation of anterior pelvic ring + iliosacral screw :1”;} ((255)8“;0;
fixation o
) o 9 (22.5%)
e Iliosacral screw fixation o
- X . o 4 (10.0%)
e Plate fixation of anterior and posterior pelvic ring 3(7.5%)
e  Other ‘ (15' 00‘/’)
e  Conservative e
Time interval between trauma and definitive surgery (days) 3.94 4334
(mean =+ SD)
Hospital stay (days) (mean + SD) 14.73 £ 11.14
Injury or treatment complications (N (%)): 8 (20.0%)
e Sl root damage after percutaneous sacral fixation 2 (5.0%)
e Deep wound infection after surgery 2 (5.0%)
e Other complications 4 (10.0%)

Table 2. Overall results of the Lithuanian version of the Majeed Pelvic Score, Lithuanian SF-36
Physical Component Summary (PCS), and the Iowa Pelvic Score between time-points. Data are
presented as median (IQR).

2 Months after Pelvic Fracture

12 Months after Pelvic Fracture

MPS-LT

88.0 (70.0-100.0)

Lithuanian SF-36 PCS

46.4 (37.6-54.6)

Iowa Pelvic Score

87.5 (66.5-95.0)

The psychometric properties of the MPS-LT questionnaire were separately calculated

for both follow-up periods: 2 and 12 months after pelvic fracture.

Internal consistency was evaluated by measuring Cronbach’s o, item-total correla-
tions, and performing item-removal analysis. In our investigation, Cronbach’s & value
of >0.7 and item-total correlation value of >0.2 were evaluated as acceptable [18,19].
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2. For content validity, floor and ceiling effects were calculated for the overall score of
the MPS-LT. The content validity was determined by calculating the floor effect (the
proportion of patients who scored the lowest possible score) and the ceiling effect (the
proportion of patients who scored the highest possible score).

3. The construct validity was tested by comparing the overall MPS-LT scores with the
Physical Component Summary (PCS) domain of the Lithuanian SF-36 and the Iowa
Pelvic Score (IPS). We tested two hypotheses: (1) patients with lower PCS scores of
Lithuanian SF-36 will have lower MPS-LT scores; (2) patients with lower Iowa scores
will have lower MPS-LT scores. The correlation was considered weak if the coefficient
was 0.3-0.5, moderate 0.5-0.7, strong 0.7-0.9, and very strong >0.9.

4. Responsiveness to change was assessed by measuring the effect size and standard-
ized response mean [20]. The MPS-LT I (2 months after pelvic fracture) score of the
40 patients studied were compared with the MPS-LT II (12 months after pelvic frac-
ture) overall scores. The effect size was calculated according to the formula: (mean
MPS-LT II score—MPS-LT I score)/standard deviation of the MPS-LT I score. The
standardized response mean was calculated using the formula: (mean MPS-LT II
score—mean MPS-LT I score)/standard deviation of the change in score. Regarding
responsiveness to change, >0.20 was considered small effect, >0.50 moderate effect,
and >0.80 large effect.

For statistical analysis, we used raw Iowa scores (0-100 point scoring), standardized
PCS scores of the Lithuanian SF-36, and raw scores (0-100 point scoring) of the MPS-LT. To
analyze internal consistency, we used separate scores for each of the seven items, and the
total score of the scale. We used the Shapiro-Wilk test for the analysis of data normality.
We evaluated the correlation significance of the constructs using the Spearman correlation
coefficient test. p values of < 0.05 were considered statistically significant. The statistical
analysis was performed using the R commander GUi 4.0.3 version.

3. Results
3.1. Internal Consistency

The Cronbach’s « of the MPS-LT at time-point I (2 months after pelvic fracture) was
0.65. Assessing the item-total correlations, we found that after 2 months, the “sexual
intercourse” (« — 0.124) and “pain” («x — 0.181) items had little correlation with the overall
score of the MPS-LT. Item-removal analysis showed that Cronbach’s o« would increase to
0.694 and 0.659 after deleting the “sexual intercourse” and “pain” items, respectively. The
Cronbach’s « of the MPS-LT at time-point II (12 months after pelvic fracture) was 0.86.
After assessing the item-total correlations, we found that after 12 months, the “sitting”
item (x — 0.42) correlated with the overall score of the MPS-LT the least of all items. An
item-removal analysis showed that Cronbach’s o would increase to 0.877 after deleting the
“sitting” item. More detailed data are presented in Table 3.

Table 3. Detailed results of item-total and item-removal analysis.

MPS-LT Items

MPS-LT 2 Months after Pelvic Fracture MPS-LT 12 Months after Pelvic Fracture

Cronbach’s « If Cronbach’s « If

Item-Total Correlation Item-Total Correlation

Item Deleted Item Deleted
Pain 0.181 0.659 0.644 0.844
Work 0.249 0.636 0.651 0.844
Sitting 0.371 0.629 0.429 0.877
Sexual intercourse 0.124 0.694 0.572 0.851
Walking aids 0.438 0.600 0.595 0.849
Standing Gait unaided 0.604 0.538 0.793 0.825
Walking distance 0.585 0.551 0.682 0.846
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3.2. Content Validity

At the time point of 12 months after pelvic fracture, 11 (27.5%) patients scored the
highest possible score (100) of the MPS-LT. The data of floor and ceiling effects are presented
in Figure 1.

=t I:I 2 months follow-up

- . 12 months follow-up

Number of patients

0 | 1-9 |10-19J20-2930-39 | 40-49] 50-59] 60-69]70-7980-89]90-99] 100
IFIoor MPS-LT scores Ceiling

Figure 1. Bar graph showing distribution of MPS-LT scores for patients (n = 40) after pelvic fractures.

3.3. Construct Validity

Both of our hypotheses concerning the construct validity were confirmed. Statistically
significant correlations were obtained between the MPS-LT and Lithuanian SF-36 PCS
results for both time points (p < 0.001). After 2 months, the correlation between the scores
was of medium strength (r = 0.53), and after 12 months, a strong correlation was observed
(r = 0.82). The correlations between the MPS-LT and the Iowa Pelvic Score (IPS) results
were also statistically significant for both time points (p < 0.001). After 2 months, a strong
correlation was observed between the MPS-LT and the IPS (r = 0.84). After 12 months, a
very strong correlation between the MPS-LT and the IPS was observed (r = 0.92).

3.4. Responsiveness

The effect size and standardized response mean were calculated according to the pre-
viously described formulas. The effect size of the MPS-LT was: (83.12 — 60.12)/13.83 = 1.66
(large effect). The standardized response mean was: (83.12 — 60.12)/16.18 = 1.42 (large effect).

4. Discussion

The Majeed Pelvic Score is a disease-specific instrument for the assessment of pelvic
functional outcomes after pelvic ring injury [12]. The scale was developed in 1989, but
the author did not provide any psychometric properties of the questionnaire. This instru-
ment was never updated or revised. Our study consisted of adapting and measuring the
psychometric properties of the MPS-LT.

After reviewing the literature, we found only a few articles evaluating the construct,
content validity and test-retest reliability of the scale after pelvic fractures [4,13], and one
article about the cross-culture adaptation to Italian language [13]. However, there are still
no data about internal consistency and responsiveness. Reliability and validity are not
fixed to a scale and do not pertain in all situations. Psychometric properties depend on
the patient group to which it is administered and the circumstances under which it was
given [19]. That is why we decided to test psychometric properties more broadly, i.e., in
early (mean of 2 months) and later (mean of 12 months) recovery periods after trauma.
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We investigated the psychometric properties of the MPS-LT in the patient group
after pelvic fractures, and the most important finding of the present study was that these
properties at the two time-points of follow-up were different.

In the early recovery period (2 months) after trauma, analysis of internal consistency
and construct validity revealed a limited ability of the MPS-LT to assess pelvic function.
Cronbach’s « value (0.65) was not acceptable for the scale with 7 items in the patient group
of 40 individuals [19]. The item-total correlations were weak for the majority of the items
(Table 3). Item-removal analysis revealed that items “sexual intercourse” and “pain” (0.124
and 0.181) were not useful for the scale. Removing the items resulted in a shorter scale
with only five useful items and a lower Cronbach’s « value. In the later recovery period
(12 months) after trauma, Cronbach’s « value (0.86) and item-total correlation values for
all items were acceptable, making assessment of the pelvic function with the MPS-LT
more reliable.

One previous study tested the content validity and construct validity of the MPS for
patients (n = 38) with pelvic fractures following at least one year (from 13 to 115 months,
mean 57 months) after fracture [4]. The authors reported that none of the patients reached
the floor effect, but 18.4% of patients reached the ceiling effect with the MPS. The second
investigation performed in a patient group (n = 21) after a median of 7 (min—max range:
5-10) years from pelvic surgery revealed the same results [13]. In our research, none of the
patients reached the floor effect and 27.5% reached the ceiling effect 12 months after trauma.
The ceiling cluster included patients after both conservative (n = 3) and operative treatment
(n = 8), and with various fracture patterns. Our results suggest a positive effect of the
treatment, but further improvement in patients in the ceiling cluster cannot be measured
using the MPS-LT [21].

In the same study [4], construct validity was tested. The authors reported a strong
correlation (r = 0.870) between the MPS and SF-36 PCS [4]. Similar findings were presented
in other studies as well [5,6,13]. We obtained similar results with the correlation between
the MPS-LT and SF-36 PCS 12 months after fracture (r = 0.82), but at the 2-month follow-up,
the correlation between the scores was on the border between weak and moderate (r = 0.53).
As the internal consistency of the MPS-LT was not acceptable after 2 months, the correlation
with PCS was weak as well, which showed questionable measurement possibilities of the
MPS-LT in this period. We expected to have strong correlations between the MPS-LT
and the IPS scores (r = 0.84 and r = 0.92), because the items in these two scales are very
similar [12,17]. The same result (r = 0.81, p < 0.0001) is reported in the above-mentioned
study [13].

A limitation of our study was that we did not perform a test—retest reliability analysis.
The strength of our study was that we reported data about the psychometric properties of
the MPS, which are still severely lacking in the literature.

5. Conclusions

Our findings suggest that the MPS-LT has a limited ability to measure functional out-
comes for patients at 2 months after pelvic fracture. Even with poor measuring properties
in the early recovering period, the MPS-LT may be useful as the initial assessment tool for
the evaluation of health changes during the treatment process. In contrast, at a 12-month
follow-up examination, the MPS-LT had a good ability to assess pelvic function, and the
instrument was sensitive to health changes. The MPS-LT can be used as pelvic function
assessment tool after pelvic fractures for the Lithuanian-speaking population.
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Abstract: Background and Objectives: The treatment algorithm of lateral compression B2 type pelvic
fractures are still under debate. Some authors advocate conservative treatment, while others rec-
ommend surgical approach. The clear indications for isolated anterior or posterior ring fixation
or combined anterior-posterior pelvic ring fixation of B2 type fractures remain unclear. The aim
of this study was to compare the functional outcomes and quality of life after isolated posterior
pelvic ring fixation and combined anterior-posterior pelvic ring fixation for the treatment of B2
pelvic fractures. Materials and Methods: Patients aged 18 to 65 years with B2 type pelvic fracture
hospitalized in a single trauma centre over a period of 3 years were included in the research. Based
on the attending surgeon’s preference, patients were treated with isolated posterior or combined
anterior-posterior pelvic fixation. The quality of life and pelvic function were assessed using SF-36
and Majeed questionnaires, respectively. Patients filled in the questionnaires twice: during the
first hospitalization (concerning their pre-trauma state—timepoint I) and one-year after the injury
(timepoint IT). Results: A cohort of 32 patients with B2 type pelvic fracture was enrolled in the analysis:
23 (72%) were female and 9 (28%) were male. The mean age was 35.3 & 11.9 years. In this cohort
13 (41%) patients underwent isolated posterior pelvic ring fixation (group I) and 19 (59%) patients
underwent combined anterior-posterior pelvic ring fixation (group II). No statistically significant
differences were observed between the groups in both timepoints concerning Majeed, SF-36 PCS and
MCS scores. However, in both groups Majeed and SF-36 PCS scores were statistically significantly
lower one year after pelvic fracture compared with pre-trauma state, while SF-36 MCS scores did not
differ. Conclusions: No differences were found in quality of life and functional outcomes between
isolated posterior pelvic ring fixation and combined anterior-posterior fixation for the treatment of
B2 type pelvic fractures.

Keywords: pelvic fracture; posterior pelvic fixation; combined anterior-posterior pelvic fixation;
pelvic function; quality of life

1. Introduction

According to the AO Foundation/Orthopaedic Trauma Association (AO/OTA) pelvic
fracture classification, B2 type pelvic fracture is the most common type of pelvic ring
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fracture for patients of all ages [1,2]. The data provided by Manson et al. showed that
lateral compression (LC) fractures account for 63% of all pelvic fractures [3]. In double-
leg stance 60% of pelvic ring stability comes from the posterior structures [4], therefore
fixation of the posterior ring should provide sufficient pelvic ring stability required for
fracture healing and faster patient mobilization. Nevertheless, B2 fractures are commonly
treated with anterior fixation alone [4,5]. Vertical stability of the posterior ring in LC pelvic
fractures is maintained by the intact strong posterior ligaments [6,7]. According to the
literature, iliosacral screws provide more than 80% of pre-traumatic stability, therefore
isolated iliosacral screw fixation for the B2 type pelvic ring fractures is suggested [8,9].
However, Avilucea et al. reported that while LC pelvic fractures after combined posterior
and anterior ring fixation healed without displacement, it remained unclear whether
additional anterior ring fixation would have prevented subsequent displacement in cases
when fractures were fixed only posteriorly [10]. Papakostidis et al. revealed that fixation
of all the injured elements of the pelvic ring provided better anatomical results and lower
malunion rate, but the clear advantage of functional outcomes was not found [11]. Most
authors recommend a non-operative treatment for B2 type pelvic fractures, but studies that
compare outcomes are still scarce [12].

Based on the literature, B2 type pelvic fractures with more than 1 cm initial displace-
ment could be fixed posteriorly alone to reduce rotational pelvic fracture instability with
lower rates of complications, non-unions [8] and earlier mobilization [13].

Nevertheless, the treatment of displaced lateral compression B2 type pelvic ring
injuries is controversial. The clear indications for isolated anterior or posterior ring fixation
or combined anterior-posterior pelvic ring fixation of B2 type fractures remain unclear.

The aim of this study was to compare the functional outcomes and quality of life after
isolated posterior pelvic ring fixation and combined anterior-posterior pelvic ring fixation
for the treatment of B2 type pelvic fractures. Our hypothesis was that acceptable outcomes
(Majeed > 70 (good or excellent), SF36 PCS > 45 (same or better than population) would be
achieved with posterior pelvic ring fixation alone.

2. Materials and Methods

This is a single-centre retrospective cohort study that investigates functional outcomes
and quality of life after lateral compression B2 type pelvic fractures for patients treated by
isolated posterior ring fixation and combined anterior-posterior pelvic ring fixation.

Patients aged 18 to 65 years with lateral compression B2 type pelvic fracture hospital-
ized in a single trauma centre over a period of 3 years (January 2016-January 2019) were
included in the research. Patients older than 65 years or with pathologic pelvic fractures,
pregnant women, patients with mental illness, and with a concomitant acetabular fracture
were excluded.

All procedures performed in this study involving human participants were in ac-
cordance with the ethical standards of the Vilnius Regional Biomedical Research Ethics
Committee (approval No. 158200-16-868-394, 4 November 2016) and with the Helsinki
Declaration of 1975, as revised in 2008.

Pelvic computed tomography (CT) and the measurement of fracture dislocation was
performed for each patient. Fractures were classified according to AO/OTA pelvic fracture
classification using CT scans by two independent senior radiologists. They also performed
the measurements of fracture dislocation. Anterior-posterior displacement of the sacrum was
measured on the CT axial view by dropping a vertical line from the middle of the S1 body and
drawing perpendicular lines through the anterior aspect of each sacroiliac joint at the level of
S1. The difference between the lines was recorded as lateral compression displacement.

Personal and clinical data of each patient were collected: gender, age, comorbidities,
injury severity score (ISS), type of surgery (isolated posterior or combined anterior-posterior
fixation), concomitant injuries and surgeries, length of surgery, surgical complications,
length of hospital stay, and mortality.
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Complications related to the surgery were considered as follows: wound infections,
surgical implant failure, nerve root damage.

Patients were divided into two groups regarding their surgery: group I—isolated pos-
terior pelvic ring fixation and group II—combined anterior-posterior pelvic ring fixation.

Changes in quality of life were assessed using the Physical component summary (PCS)
and Mental component summary (MCS) scores of SF-36 [14]. Additionally, functional out-
comes were evaluated using Majeed pelvic score. According to Majeed, functional results
were graded: >85 excellent; 70-84 good; 55-69 fair; <55 poor [15]. Patients completed
the questionnaires twice: for the first time during hospitalization (regarding their pre-
traumatic condition—timepoint I) and the second time one-year after the injury (regarding
their current condition—timepoint II).

No formal surgery protocol for B2 type pelvic fractures was used. Therefore, the
surgery technique and the choice of anterior and posterior fixation was based on the
attending surgeon’s preference. Full weight-bearing was allowed on the next day after
surgical stabilization of the pelvic ring. However, 9 patients were mobilized on the later
postoperative days (from 3 to 7 days after surgery) as other fractures or concomitant injuries
affected their mobilization. Anticoagulants were administered in both groups for 4 weeks
after the injury. On the first day after the surgery, opioid analgesia was administered, and
non-steroidal anti-inflammatory drugs were used for further pain management.

The statistical analysis was performed using the IBM SPSS Statistics for Windows,
version 23.0 (IBM Corp., Armonk, N.Y., USA). Shapiro-Wilk test was used for data nor-
mality analysis. Non-normally distributed data are presented as median (interquartile
range—IQR), normally distributed data are presented as mean =+ standard deviation (SD).
Groups were compared using Chi-square. Independent and related non-parametric sam-
ples were compared using Mann-Whitney U and Wilcoxon tests, respectively. Student’s
t-test was used as Mann-Whitney U equivalent for parametric data. For correlation analysis,
Spearman’s rank correlation coefficient was used. Differences were considered significant
atp <0.05.

3. Results

A cohort of 32 patients with B2 type pelvic fracture was enrolled in the analysis.
There were 27 patients with B2.1, 3 patients with B2.2, and 2 patients with B2.3 pelvic
fractures. Out of 32 patients, 23 (72%) were female and 9 (28%) were male. The mean age
was 35.3 £ 11.9 years. The median (IQR) of ISS was 17.5 (11.0-18.0). There were 13 (41%)
patients in the group I and 19 (59%) patients in the group II. The statistically significant
differences between groups were observed concerning surgery time and the duration of
hospitalization, that were longer in the group II. No differences were found between groups
regarding other characteristics. Collected data are listed in the Table 1.

3.1. Quality of Life and Functional Outcomes

The median (IQR) PCS before the injury was 58.7 (54.2-59.9) points and 49.2 (41.4-56.7) points
one-year after the injury. The median (IQR) MCS before the injury was 51.6 (45.1-56.8) points
and after one year 49.4 (39.9-55.9) points. There were statistically significant differences
between PCS before the injury and one-year after the injury in both groups, however, no
differences between the groups were observed. PCS decreased significantly in both groups
compared to the state before the injury a year ago (Table 2, Figure 1). No statistically
significant differences of MCS were observed neither between timepoints, nor treatment
groups (Table 2, Figure 1).
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Table 1. Comparison of general data between groups. The numbers adjacent to the p values in superscript reflect the
statistical test used (* Student’s t-test, > Chi-square, > Mann-Whitney U). The power analysis revealed that the group sample
sizes achieve 99% and 33% power to detect the differences of surgery time and hospitalization duration between groups,
respectively. (SD—standard deviation, ISS—injury severity score, IQR—interquartile range).

Total Group I (N =13) Group II (N =19) Value
Posterior Fixation Posterior-Anterior Fixation ¢
Age (mean + SD) 353 £11.9 339 £118 363 £122 0591
Sex (male:female) 9:23 4:9 5:14 0.782
e  Mechanism of accident (N 2
(%)):0.75 0.50
e Motor vehicle accident 15 (46.9%) 6 (46.2%) 9 (47.4%) 0.952
e Fall from height 12 (37.5%) 6 (46.2%) 6 (31.6%) 0472
e Other 5 (15.6%) 1(7.7%) 4(21.1%) 0.632
Comorbidities (N (%)) 6 (18.8%) 2 (15.4%) 4 (21.1%) 1.00 2
e  Surgical complications (N . o 2
(%)): 4 (12.5%) - 4(21.1%) 0.13
e  Implant failure 1(3.1%) - 1(5.3%) 1.002
e Nerve injury 3 (9.4%) - 3 (15.8%) 0.252
. (Co/")r)‘F"m“"‘“t injuties (N 7 (65 6%) 6 (46.2%) 14 (73.7%) 0152
e  Cauda equina 1(3.1%) : 1(5.3%) 1.00%
e Multiple organs injuries (tho- o o o 5
rax, head, abdomen) 6 (18.8%) 3(23.1%) 3(15.8%) 0.67
e Fracture of one other bone 4 (12.5%) 2 (15.4%) 2 (10.5%) 1.002
e Fractures of two other bones 6 (18.8%) 1(7.7%) 5 (26.3%) 0.36 2
e Other (wounds, bruises) 3 (9.4%) B 3 (15.8%) 0.252
Other surgery (-ies) (N (%)) 10 (31.3%) 4 (30.8%) 6 (31.6%) 1.002
ISS (median (IQR)) 17.5 (11.0-18.0) 18.0 (16.0-18.0) 17.0 (10.0-21.0) 0.543
Polytrauma (ISS > 16) (N (%)) 21 (65.6%) 10 (76.9%) 11 (57.9%) 0.452
Surgery t‘"(‘fQ[g;“] (median > 5 (36.3-120.0) 30.0 (25.040.0) 110.0 (65.0-135.0) <0.0013
Hospitalization duration [days] 3
(median (IQR)) 11.0 (8.3-18.0) 9.0 (6.0-15.0) 15.0 (10.0-22.0) 0.03
Sacral fracture dislocation [mm] 75 (6.0-10.4) 7.0 (5.8-9.5) 8.5 (6.0-11.0) 0453

(median (IQR))

Table 2. Differences of Physical component summary (PCS) and Mental component summary (MCS) scores of the SF-
36 questionnaire between timepoints and treatment groups. Mann-Whitney U (1) and Wilcoxon (?) tests were used for
comparison of the results. The power analysis revealed that the group sample sizes achieve 100% and 94% power to detect
the differences of PCS between timepoints in groups I and II, respectively. (IQR—interquartile range).

SF-36 Group I (N =13) Group IT (N =19) p Value
e PCS
e before injury (median (IQR) 58.7 (54.4-60.1) 58.6 (54.0-59.9) 0.741
e  one-year after injury (median (IQR) 49.3 (41.5-57.0) 48.4 (36.1-55.5) 0391
p value 0.002 2 0.001 2
. MCS
e before injury (median (IQR) 51.5 (45.9-57.9) 52.2 (43.1-56.2) 0.36 !
e one-year after injury (median (IQR) 49.4 (43.2-55.8) 49.1 (39.7-56.3) 0911
p value 0.212 0.642
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According to the results of Majeed pelvic score questionnaire, pelvic function decreased
in both groups one-year after the injury but there were no significant differences between
groups. In both groups I and II median (IQR) Majeed pelvic score results changed from
100.0 (100.0-100.0) and 100.0 (100.0-100.0), respectively, before the injury to 88.0 (74.0-95.5)
and 87.0 (70.0-96.0), respectively, one-year after pelvic fracture (Table 3). Median Majeed
results in both groups before the injury and one-year after pelvic fracture fall into the
“excellent” category.
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Figure 1. Charts demonstrating the differences of Physical component summary (PCS) (left) and Mental component
summary (MCS) (right) scores of the SF-36 questionnaire between timepoints for patients treated with posterior pelvic ring
fixation only and with combined anterior-posterior fixation.

Table 3. Differences of Majeed pelvic score results between timepoints and treatment groups. Mann-Whitney U (!) and
Wilcoxon (%) tests were used for comparison of the results. The power analysis revealed that the group sample sizes
achieve 98% and 99% power to detect the differences of Majeed pelvic score results between timepoints in groups I and II,

respectively.
Majeed Pelvic Score Group I (N =13) Group II (N =19) p Value
Before injury (median (IQR) 100.0 (100.0-100.0) 100.0 (100.0-100.0) 0361
One-year after injury (median (IQR) 88.0 (74.0-95.5) 87.0 (70.0-96.0) 0.861
p value 0.003 2 0.001 2

3.2. Fracture Dislocation

Pelvic CT scans were used to measure the displacement of the sacral fracture by two
radiologists. The median (IQR) of the sacral displacement length in the group I was 7.0
(5.8-9.5) mm compared with 8.5 (6.0-11.0) mm in the group II and no statistically sig-
nificant difference was observed between the groups (p = 0.45). The difference between
sacral displacement measurements of two radiologists in the whole cohort was statistically
insignificant (p = 0.76), however, there was a very strong correlation between the measure-
ments (r = 0.96, p < 0.001). More detailed sacral displacement measurements results are
presented in the Supplementary Files, Table S1.

3.3. Pelvic Surgery Technique

Isolated stabilization of the posterior pelvic ring was achieved using percutaneous
iliosacral screw fixation. The C-arm was used for inlet, outlet and lateral views for each
patient during the surgery. In the group I fracture stabilization with two iliosacral screws
(7.3 mm diameter) were performed for 10 patients (76.9%), while 3 (23.1%) patients under-
went fixation with one iliosacral screw (8.0 mm diameter). In the group II for 13 (68.4%)
patients percutaneous iliosacral screw fixation was performed in combination with a plate
fixation of the anterior pelvic ring. For 3 (15.8%) patients (both patients with B2.3 and one
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with B2.2 fracture) combined anterior and posterior pelvic ring fixation was achieved with
plates. Plate fixation of the posterior pelvic ring was based on the fracture pattern because
iliosacral screws would not have provided sufficient stability and was performed through
anterior iliac approach. For the other 3 (15.8%) patients anterior and posterior pelvic ring
was stabilized using percutaneous screws. There were no cases treated in combination
with external fixation. The significant differences between two groups were the surgery
time (p < 0.001, with statistical power of 99%) and the length of hospital stay (p = 0.03,
with statistical power of 33%). In the group I the median (IQR) surgery time was 30.0
(25.0-40.0) min, while in the group II the operation lasted 110.0 (65.0-135.0) min. The
median (IQR) duration of hospitalization in the group I was 9.0 (6.0-15.0) days in contrast
to 15.0 (10.0-22.0) in the group I

3.4. Complications

No surgery-related complications were observed in the group I. However, iatrogenic
nerve injury was registered for 3 (15.8%) patients and implant failure was registered for 1
(5.3%) patient in the group II. No wound infections were registered.

4. Discussion

We are convinced that good functional outcomes are the most important indicator
of the successful treatment of the traumatized patients. The purpose of this study was to
evaluate the quality of life and functional outcomes of the patients with lateral compression
B2 type pelvic fractures between posterior stabilization alone and a combination of posterior
and anterior stabilization. We have found no significant differences in functional outcomes
and quality of life between two groups during one-year period. In the group I surgery
time and hospital stay were significantly shorter compared with group II. However, while
the power analysis revealed that the group sample sizes achieve 99% power to detect the
differences between surgery time, there was 33% power only for hospitalization duration.

Based on the literature, posterior sacroiliac arch has the greatest impact on the pelvic
ring stability and pelvic pain [1,9,16]. Recently, the minimally invasive percutaneous
technique with iliosacral screws has been the most commonly used method for posterior
pelvic ring stabilization [17] due to low rate of complications and non-unions [8]. In most
of the patients we observed, the posterior pelvic ring was stabilized percutaneously with
iliosacral screws (N = 13 in the group I; N = 16 in the group II) and no surgery-related
complications were observed in the group I.

The isolated posterior pelvic ring fixation provides good functional outcomes in
lateral compression pelvic fractures [8] same as combined anterior-posterior fixation [18,19].
Posterior pelvic ring stabilization alone may cause less damage, with less blood loss, shorter
operative time and lower need for blood transfusions [20]. In addition to these advantages,
based on our study, we could speculate that the isolated posterior ring fixation for patients
with B2 type fractures may cause shorter hospitalization time. However larger group
sample sizes are necessary to prove the difference.

Many studies have examined the quality of life, functional outcomes of pelvic ring
injuries, but the problem was the variation in types of fracture, surgical or conservative
treatment and because of these reasons we compared our results to clinical series [21].

Quality of life was measured with the SF-36 questionnaire and was compared between
two groups before the injury and one-year after the injury. In group I, median (IQR) PCS
after one year was 49.3 (41.5-57.0), MCS—49.4 (43.2-55.8). In group 11 PCS—48.4 (36.1-55.5),
MCS—49.1 (39.7-56.3). The quality of life data in our study are similar to the study data
of operatively treated patients provided by Hoch et al., that compares the quality of life
between non-operatively and operatively treated patients with B2.1 type fractures after a
mean time of 47 months after trauma [12]. The authors compared the results with German
population and showed that for both operatively and non-operatively treated patients
PCS scores were lower than the average of German population [12]. Oliver et al. showed
much higher SF-36 scores for patients with B types pelvic fractures after 16 months (PCS
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68.7 + 27.6 and MCS 72.2 & 26.0), nevertheless, the scores were lower than the average of
the USA population [22]. Suzuki et al. presented better results of SF-36 (mean PCS was
65.2 (range 22.8-100) points; mean MCS was 67.6 (range, 9.4-100) points) after the mean
time of follow-up of 47.2 months, but the patients after pelvic injuries scored lower than
the average of Japanese population [23]. It should be mentioned that both of these authors
did not distinguish subgroups in their studies, but investigated type B pelvic fractures in
general, so it would be inappropriate to compare the data completely. Most of the authors
compare quality of life results with the scores of general population. The difference of our
study was that we compared PCS and MCS results for the same patient before and after
the injury. According to the data of our study, the physical health one-year after the pelvic
fracture was significantly lower (with statistical power of 94-100%) in both groups, but no
differences were observed concerning the mental health.

Functional outcomes in our study were measured with Majeed pelvic score (group
I median (IQR) score 88.0 (74.0-95.5); group 1I—87.0 (70.0-96.0) after one year). Khaled
et al. presented better functional Majeed results of isolated posterior pelvic ring fixation
with one and two screws (90.0 + 11.3 and 89.2 + 13.6, respectively) for patients with B type
pelvic fractures, when the patients had been followed-up for a mean of 37.4 months [21].
According to the research by Van den Bosch et al., the average Majeed score for patients
after fixation of both anterior and posterior arches was 78.6 out of 100 [5]. The worse
function may have been affected by the use of external fixation for anterior arch. According
to the study by Suzuki et al., the average Majeed score was 79.7 (range 30-100) points [23].
The reason for the worse results was the inclusion of patients with C type pelvic fracture.
It would be incorrect to compare the results mentioned above due to differences between
fracture types, because most of the authors did not classify fractures into subgroups.

Since there are opinions that it is usually sufficient to fix only the anterior pelvic ring
after lateral compression pelvic fractures, we reviewed the literature and were able to find
one recently published article by Shang et al. that examined the functional outcomes and
quality of life of 108 patients using Majeed pelvic score and SF-12 [24]. The follow-up
lasted an average of 18.37 (range 7-22) months and the authors reported that the mean
SF-12 score was 48.22. The mean Majeed score was 83.47. The data are very similar to the
data of our study, so we can assume that the functional outcomes and quality of life do
not depend on the type of fixation in the case of B2 type pelvic fracture. Of course, a more
accurate assessment requires a prospective randomized study that could confirm or refute
this assumption.

There are several limitations to this study. Firstly, this is a single-centre retrospective
study. Secondly, no formal surgery protocol was used, and the study was not randomized
regarding the surgery method for comparison and evaluation of outcomes after B2 type
pelvic fracture. Thirdly, the study populations are relatively small and show some hetero-
geneity between groups. In addition, only surgery-related complications were registered.
The strength of our study is that this is the first study to compare the functional outcomes
and quality of life results of isolated posterior pelvic ring fixation with the combined
anterior-posterior pelvic ring fixation of B2 type pelvic fracture. Our findings may provide
a reference for future randomized controlled trials.

5. Conclusions

No differences were found in quality of life and functional outcomes between isolated
posterior pelvic ring fixation and combined anterior-posterior fixation for the treatment
of B2 type pelvic fractures. Based on the results of this study, treatment of B2 type pelvic
fractures with isolated posterior ring fixation is reasonable.

Supplementary Materials: The following are available online at https://www.mdpi.com /1648

-9144/57/3/204/s1, Table S1: title, Detailed data on sacral displacement measurements by two
radiologists (A and B) for the whole cohort of 32 patients.
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Abstract

Summary Osteoporosis is a common condition for elderly people. The incidence of osteoporotic pelvic fractures has been
increasing. Osteoporotic pelvic fractures are associated with increased mortality rates. Based on the aim of our study, we found
out that one-year mortality rate after a pelvic fracture is high and depends on the fracture type.

Purpose The aim of this study was to determine the one-year mortality rate in patients aged 65+ with osteoporotic pelvic fractures
depending on the type of fracture according to AO/OTA classification.

Methods Patients aged 65+ with pelvic insufficiency fractures admitted to a single center between 1 June 2013 and 31 December
2016 were enrolled in the study. The fractures were classified according to AO/OTA classification. The start of the survival time
analysis was the date of the injury. The end of the analysis was 31 December 2017 or the date of the patient’s death. Mortality
rates were assessed with respect to fracture types using Kaplan-Meier curves. The Cox proportional hazards model was applied to
assess the dependence of mortality on the fracture type.

Results A total of 105 patients with 95 (90.5%) being female were enrolled in this prospective study. The average age was
80.3 years (95% CI 78.8-81.7). Mean follow-up time was 23.5 months (95% CI 20.7-26.4). According to AO/OTA classifica-
tion, 30 (28.6%) patients had a type A pelvic fracture, 73 (69.5%) patients—type B fracture, and 2 (1.9%)—type C fracture.
Overall, the one-year mortality rate was 23.8% (95% CI 16.8-33.2%). For patients with type A fracture, the one-year mortality
rate was 13.3% (95% CI 5.2-31.7%) compared with 27.4% (95% CI 18.6-39.2%) in the group with type B fracture, and this
difference was statistically significant (p <0.001).

Conclusions We found that within a year after an osteoporotic pelvic fracture, the number of deaths in the patients having type B
pelvic fracture was twice higher than in the patients with type A fracture.

Keywords Pelvic fracture - Insufficiency fracture - Mortality - Osteoporosis of the pelvis

Introduction population in developed countries has been growing rapidly.

According to a Finnish study, 94% of all pelvic fractures in
Osteoporosis is a common condition that affects more than  elderly people (aged 60 and older) were associated with oste-
200 million people worldwide [1]. Moreover, the elderly  oporosis [2]. Osteoporotic pelvic fractures are often referred to
as fragility, insufficiency, or low-energy fractures. The
German Society of Trauma Surgeons reported more than

< Rokas Bobina 50% of all pelvic fractures occur in patients older than 65 years
rokasbo@outlook.com [3]. Several studies have shown that the incidence of osteopo-
rotic pelvic fractures varies between 25 and 92 per 100,000

' Clinic of Rheumatology, Orthopaedics Traumatology and persons per year [2, 4, 5]. However, in 2015, Andrich et al.
Reconstructive Surgery, Faculty of Medicine, Vilnius University, reported that the incidence of osteoporotic pelvic fractures in
Vilnius, Lithuania Germany was 224 per 100,000 persons per year [6].

2 Centre of Orthopaedics and Traumatology, Republican Vilnius Osteoporotic pelvic fractures usually occur after a low-
University Hospital, Siltnamiy str. 29, LT-04130 Vilnius, Lithuania energy trauma, such as falling from the standing position

3 Faculty of Medicine, Vilnius University, Vilnius, Lithuania [7]. It is estimated that about one-third of the people aged 65
4 MiST Foundation, Manchester, UK and older living in the community will fall each year [8].
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About 10-15% of falls in the elderly result in fractures [9].
Studies demonstrate that the incidence of osteoporotic pelvic
fractures has been increasing rapidly [6]. Prieto-Alhambra
et al. reported that the incidence of pelvic fractures increases
with age, and that is related to enlarged mortality rates as well
as negative impact on health-care resources [4]. According to
the results of several studies, the one-year mortality after pel-
vic fractures for elderly people ranges from 12 to 33%
[10-15]. Only one study investigates mortality according to
pelvic fracture sub-types; however, the authors do not find any
difference [15]. According to AO/OTA classification, type A
is a stable pelvic ring fracture, type B—partially stable, and
type C—unstable [16].

The aim of this study was to determine the mortality rate in
patients aged 65 and older with osteoporotic pelvic fractures
depending on the type of the fracture according to AO/OTA
classification.

Methods

This single-center prospective cohort study was performed in
accordance with the ethical standards of the Lithuanian
Bioethics Committee and with the 1964 Declaration of
Helsinki and its later amendments or comparable ethical stan-
dards. Informed consent was obtained from each study partic-
ipant. Patients aged 65 and older with pelvic insufficiency
fractures admitted to Republican Vilnius University
Hospital, Centre of Orthopaedics and Traumatology between
1 June 2013 and 31 December 2016 were included prospec-
tively and participated in the research. Patients with pelvic
fractures of doubtful osteoporotic origin (radiological signs
of tumor of the pelvis; pelvic fractures caused by high-
energy trauma, such as a car accident, falling from higher than
standing height, etc.) and patients who were not able to walk
before the pelvic injury were excluded (Fig. 1). Pelvic radiog-
raphy and computed tomography (CT) were performed for
each patient. Every fracture was classified according to AO/
OTA pelvic fractures classification by two independent radi-
ologists. Blood levels of vitamin D were not measured during
the time of admission as it is investigated that a large percent-
age of Lithuanians have a low level of vitamin D.
Consequently, it was decided that it would not provide suffi-
cient clinical information. There are no specific recommenda-
tions for the treatment of osteoporotic pelvic fractures; there-
fore, all the patients were prescribed the same treatment re-
gime according to the standard of care in our hospital
consisting of early mobilization on the next day of hospitali-
zation, thromboembolism prophylaxis for one month, and an-
algesia using nonsteroidal anti-inflammatory drugs. Surgical
treatment was recommended for the patients who, despite the
appropriate analgesia, could not be mobilized. None of the
patients had the confirmed diagnosis of osteoporosis before

@ Springer
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pelvic fracture

Fracture was caused by low-
energy trauma
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the pelvis
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n before the injury
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Fig. 1 Flowchart demonstrating the inclusion criteria of the patients

the pelvic fracture. It was advised for each patient to consult
his or her general practitioner after the discharge from hospital
for further diagnostics, specific treatment of osteoporosis, and
supplemental therapy of vitamin D and calcium. However, the
information about further treatment of osteoporosis could not
be obtained. The starting point of the survival time analysis
was the date of the injury. The end of the analysis was 31
December 2017 or the date of death. Information about the
date and cause of death of the patients who died after being
discharged from hospital was received from the Institute of
Hygiene of Lithuania with permission to use the data. The
mortality rates with respect to fracture types were estimated
using the Kaplan-Meier curves. The Cox proportional hazards
model was applied to assess the dependence of survival on
various factors. Statistical analysis was made using the 9th
edition of STATA program.

Results

Between 1 June 2013 and 31 December 2016, a total of 293
patients with pelvic fractures were hospitalized in Republican
Vilnius University Hospital, Centre of Orthopaedics and
Traumatology. Out of 293 patients, 105 (35.8%) were over
65 years old with osteoporotic pelvic fractures. They met the
inclusion criteria and were enrolled in this prospective study.
Mean follow-up time was 23.5 months (95% CI 20.7-26.4).
Out of 105 patients, 95 (90.5%) were female and 10 (9.5%)
were male. The average age was 80.3 years (95% CI 78.8—
81.7). Concomitant fractures (predominantly upper limb)
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were diagnosed for 10 patients (9.5%). According to AO/OTA
classification, 73 patients (69.5%) had type B, 30 patients
(28.6%)—type A, and 2 patients (1.9%)—type C pelvic frac-
tures. A total of 21 patients were treated surgically: 20 patients
underwent percutaneous sacroiliac screw fixation and 1
patient—plate fixation of the anterior pelvic ring. There were
no significant differences concerning the existing co-
morbidities between the patients’ groups of a different fracture
type (Table 1). The overall one-year mortality rate was 23.8%
(95% CI 16.8-33.2%) (Table 2). The causes of death are listed
in Table 3, the most common being heart failure (34.62%).
The Cox regression analysis revealed that the patient’s age
was the only statistically significant factor influencing the pa-
tient’s survival HR =1.07 (95% CI 1.03-1.12; p=0.001)
while gender (p = 0.148) and a treatment method (surgical or
conservative) (p = 0.820) were not significant. In the patients’
group with type A fracture, the one-year mortality rate was
13.3% (95% C15.2-31.7%) whereas in the group with type B
fracture, the mentioned rate reached 27.4% (95% CI 18.6—
39.2%) (Fig. 2) and this difference is statistically significant
(Table 2). The total sample size of 103 patients with type A
and type B osteoporotic pelvic fractures achieved 46% statis-
tical power when the proportions of mortality rate in each
group were 13.3% and 27.4%, respectively, at a significance
level (alpha) of 0.05 using a two-sided log-rank test. Further
power analysis revealed that the total sample size of 237 pa-
tients was needed to achieve 80% statistical power.

Discussion
This study represents the mortality rate assessment after the

osteoporotic pelvic fracture in the largest region of Lithuania.
According to our study, the overall one-year mortality rate

after osteoporotic pelvic fractures is high. The difference in
mortality rates between type A and type B osteoporotic pelvic
fractures is statistically significant.

A retrospective study by Clement et al. identified 937 el-
derly patients aged 65 and older with pelvic fractures after a
low-energy trauma. The one-year mortality rate was 22% [17].
This percentage was considerably higher compared with the
reported one in the previous studies conducted by Koval et al.
[18] and Hill et al. [5] which was 13% only. However, the
mortality rate revealed in our study is the highest one—
23.8%.

Ojodu et al. retrospectively studied 84 patients whose ages
were above 70 years [19]. The mortality rate was much lower
reaching 10% but the follow-up period was the time between
admission and the discharge or death of the patients. This may
account for the lower mortality rate compared with our study.
Both studies demonstrate that type B fractures are prevalent in
elderly patients (86% and 69.5%, respectively). Marrinan
et al. prospectively studied 110 patients, 83% of whom were
female, aged 60 and over, with radiological evidence of the
osteoporotic pelvic fracture caused by a low-energy trauma.
The authors revealed that the three-month mortality rate was
13% [20]. The result obtained in our study does not differ
significantly (12.4%, Table 2). However, Rapp et al. in their
publication presented a considerably higher two-month mor-
tality rate: death in the first two months after the pelvic frac-
ture occurred in 26% of the patients [21].

Héch et al. researched a two-year mortality rate among the
patients with osteoporotic pelvic fractures that were treated
operatively and nonoperatively. The overall mortality rate
was 30%: 18% of the patients treated operatively and 41%
of the patients treated nonoperatively. They found that the
only significant difference between the operative and nonop-
erative groups was the mean age [22]. The importance of early

Table 1 Comparison of co-

morbidities between the patients’
groups of type A and type B pel-
vic fractures. Type C was exclud-
ed due to a low number of patients
(n=2)

Co-morbidities Type A pelvic fracture Type B pelvic fracture p value
group, N=30 group, N=73
Cardiovascular disease 26 (86.67%) 67 (91.78%) 0.472
Psychiatric discase 2 (6.67%) 10 (13.70%) 0.501
Endocrine disease 1(3.33%) 6 (8.22%) 0.670
Epilepsy 1(3.33%) 0 (0.00%) 0.291
Liver disease 0 (0.00%) 1(1.37%) 1.000
Gastrointestinal discase 1(3.33%) 2 (2.74%) 1.000
Lung disease 0 (0.00%) 4 (5.48%) 0.319
Viral disease 1(3.33%) 0 (0.00%) 0.291
Oncologic disease 1(3.33%) 1(1.37%) 0.500
Stroke 0 (0.00%) 2 (2.74%) 1.000
Parkinson’s disease 0 (0.00%) 1 (1.37%) 1.000
Dementia 1(3.33%) 1(1.37%) 0.500
Neurological disease 0 (0.00%) 1(1.37%) 1.000
@ Springer
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Table 2 Mortality rate depending

on the type of a pelvic fracture Months All types (95% CI) Type A (95% CI) Type B (95% CI) p value
according to AO/OTA classifica-
tion. p value represents the dif- 1 7.6% (3.9-14.7) 3.3% (0.5-1.4) 9.6% (4.7-19.1) N/a
ference of mortality rate between 3 12.4% (7.4-10.4) 10.0% (3.3-27.9) 13.7% (7.6-24.0) N/a
the groups of type A and type B 6 16.2% (10.4-14.7) 133% (5.2-31.7) 16.4% (9.7-27.9) N/a
pelvic fractures

12 23.8% (16.8-33.2) 13.3% (5.2-31.7) 27.4% (18.6-39.2) p<0.001

mobilization of this group of patients is emphasized in medi-
cal literature. Prolonged immobilization is associated with a
high complication rate, such as cardiovascular complications,
thrombosis, respiratory problems, and musculoskeletal com-
plications [20].

Most of the studies report that the mean age of patients
with osteoporotic pelvic fractures is 80 years, and 85% of
these patients are female [11, 20, 21, 23]. According to our
study, the demographics are similar to the mean age of
80.3 years and 90% of them being female. Andrich et al.
found that mortality was more evident in males compared
with females [6]; however, Hill et al. did not reveal any
such difference [5].

Andrich et al. retrospectively analyzed 5685 persons
over 60 years of age with a pelvic fracture and compared
them with a population without a pelvic fracture. Twenty-
one percent of the patients with a pelvic fracture and 11%
without a pelvic fracture died during the one-year follow-
up period [6]. Van Dijk et al. studied 99 patients aged 60
and older with a pelvic fracture and compared them with
the patients without fractures. According to their study, the
mortality rate was 24.7% for a one-year period, and it was
significantly higher among the patients with a pelvic frac-
ture [24]. The results of these studies are similar to ours
and prove high mortality rates among elderly patients with
pelvic fractures.

Table 3 Causes of death during one-year period after the pelvic frac-
ture. The data was received from the Institute of Hygiene of Lithuania

Causes N (%)
Heart failure 18 (34.62)
Stroke 15 (28.85)
Malignancy 6 (11.54)
Heart attack 4(7.69)
Bowel discase 2(3.85)
Head injury 1(1.92)
Pyelonephritis 1(1.92)
Pneumonia 1(1.92)
Crush syndrome 1(1.92)
Rheumatoid arthritis 1(1.92)
Acute pancreatitis 1(1.92)
Sepsis 1(1.92)
The total number of deaths: 52 (100.00)

@ Springer

According to van Dijk et al., one-third of the patients’
deaths were caused by cardiovascular events [24]. The data
from our study confirm that more than one-third of the causes
of death are cardiovascular events (Table 3).

Although there are no clear guidelines for treatment of
osteoporotic pelvic fractures, appropriate analgesia and
early mobilization are important at the early stage [25,
26]. Studies show that specific treatment of osteoporotic
pelvic fractures should include parathyroid hormone
(PTH) since there is evidence that PTH could significant-
ly accelerate the healing process of osteoporotic pelvic
fractures [26-29]. Moreover, there are studies demon-
strating that 70.6% of women and 58.6% of men in
Lithuania have insufficient vitamin D levels [30]. As
there is evidence that calcium and vitamin D supplements
could improve the outcomes of the fracture healing [31],
we believe that the treatment scheme of osteoporotic pel-
vic fractures should include the supplements of calcium
and vitamin D.

In the presence of a pelvic fracture, it is important to make a
careful etiological assessment. Based on anamnesis, clinical
evaluation, and radiological data, the differential diagnosis of
pelvic fractures should also include traumatic fractures, insuf-
ficiency fractures (related to osteoporosis, long-term steroid
therapy, radiation therapy), pathological fractures (related to
malignancy), fractures related to metabolic bone diseases, and
hyperparathyroidism [32]. Furthermore, medical literature
provides evidence that long-term bisphosphonate therapy

40
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Fig. 2 Mortality rate according to the fracture type (type A and type B
only), type C was excluded due to a low number of patients (n = 2). Ninth
edition of STATA was used to create the artwork
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could be associated with reduced bone strength and fractures
of the pelvis [32-34].

A lot of clinical attention is given to femoral neck fractures
in the elderly. Several recent studies report that one-year mor-
tality after a femoral neck fracture for elderly people ranges
from 17 to more than 29% [35-39]. Moreover, a previous
study made in our center revealed that the one-year mortality
rate after a femoral neck fracture reaches 22.6% [40]. Our
study demonstrates that the one-year mortality rate after pelvic
fractures in our center is even higher (23.8%). These results
conclude that pelvic fractures in the elderly require an atten-
tive clinical approach. We believe that osteoporotic pelvic
fractures should be maintained by multidisciplinary team in-
cluding not only orthopedic surgeon but also orthogeriatrician,
cardiologist, and neurologist since the most common causes
of death after pelvic fractures are heart failure and stroke
(Table 3).

Our study has several limitations that need to be taken into
account. Firstly, this is a single-center study, enrolling the
patients with pelvic fractures from the largest region of
Lithuania only. Secondly, we had no control group to compare
and assess the mortality rate of elderly population who did not
experience a pelvic fracture. Moreover, information from gen-
eral practitioners about further treatment of osteoporosis was
not available. In addition, a larger sample size would have
provided greater statistical power.

Conclusions

Our study presents the mortality rate after osteoporotic pelvic
fractures in elderly patients. It shows a high mortality rate. We
found that within a year after an osteoporotic pelvic fracture, the
number of deaths in the patients having type B pelvic fracture
was twice higher than in the patients with type A fracture. These
findings should be interpreted with caution due to wide confi-
dence intervals and low statistical power of the study.
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Abstract

Background: Spinopelvic dissociation is a transverse sacral fracture in conjunction with a vertical fracture of the
sacrum on both sides, which causes the dissociation of the upper sacrum and spine from the pelvis. The most
common causes of these fractures are high energy injuries such as falls from height or motor vehicle accidents.
Spinopelvic dissociation is rare and heterogenous with severe associated injuries. The aim of this study was to
assess the injury characteristics, changes in the quality of life and functional outcomes in the 1-year period after
spinopelvic dissociation.

Materials and methods: During the period of 4 years (January 2016 and January 2020), 17 patients with
spinopelvic dissociation were admitted to our centre and included in this single-centre prospective cohort study.
One patient died during the admission; therefore 16 patients were enrolled in the analysis. Patients were followed-
up for 12 months. The quality of life changes were evaluated via the SF-36 questionnaire, and the functional
outcomes were evaluated using the Majeed pelvic score. Patients completed their questionnaires twice: firstly
during hospitalization (regarding their pre-traumatic condition); and once again 1 year after their injury (regarding
their current condition).

Results: The mean age of the patients was 40.2 + 17.7 years. Mean Majeed, PCS and MCS scores of SF-36 before
the injury were 95.81 +9.50, 55.87 + 8.89, and 43.76 + 1245, respectively. Mean Majeed, PCS and MCS scores 1 year
after the injury were 71.13 £ 20.98, 4345 +9.64, and 43.41 + 7.56. During the period of 1 year after the injury,
Majeed and PCS results reduced statistically significantly (P=0.001 and P = 0.003, respectively), while MCS results
remained similar (P=0.501).

Conclusions: According to the data of our study, for patients with spinopelvic dissociation functional outcomes are
significantly reduced and only one-third of the patients achieved pre-traumatic functional outcomes 1 year after the
injury.

Keywords: Spinopelvic dissociation, Quality of life, Pelvic function, Sacral fracture
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Introduction

Spinopelvic dissociation is a transverse sacral fracture in
conjunction with a vertical fracture of the sacrum on
both sides, which causes the dissociation of the upper
sacrum and spine from the pelvis [1-3]. Spinopelvic dis-
sociation is uncommon injury—accounting for approxi-
mately 3-5% of all sacral fractures [4, 5]—but carry a
high rate of neurological injuries affecting bowel, blad-
der, and lower extremity function [3]. Traumatic spino-
pelvic dissociations most commonly occur due to high
energy trauma such as falls from height or motor vehicle
accidents [3, 6, 7]. Roy-Camille describes them as the
“suicidal jumper’s fracture,” because one common mech-
anism of injury is a jump from height during a suicide
attempt [8]. These injuries are associated with local soft
tissue damage, sacral nerve root damage, multiple other
visceral organ injuries, other bone fractures, and hemor-
rhages [1, 3, 9].

To predict the neurological deficit and functional out-
comes, two classification systems are frequently used for
spinopelvic  dissociation: Roy-Camille classification,
which was later modified by Strange-Vognsen and
Lebech, and Denis classification [2, 8, 10].

There are few studies, with small cohorts, that have re-
ported on the quality of life and functional outcomes of
patients after spinopelvic dissociation [11-13]. This indi-
cates that spinopelvic dissociation is a rare injury. In
addition, functional outcomes and quality of life are dif-
ficult to assess due to associated injuries and high mor-
tality rates [3]. The wider literature suggests that
neurological impairment is related to poor functional
outcomes and quality of life after spinopelvic dissoci-
ation, influencing the dysfunction of the bladder, bowel,
and lower limbs [4].

In the present study, we evaluated the quality of life
and functional outcomes of patients with spinopelvic
dissociation using the SF-36 and Majeed pelvic score in-
struments. The aim of this study was to assess the injury
characteristics, changes in the quality of life and func-
tional outcomes in the 1-year period after spinopelvic
dissociation. Our hypothesis was that patients who ex-
perience spinopelvic dissociation do not return to base-
line functional and quality of life levels within a 1-year
period.

Materials and methods

This study was a single-centre prospective cohort study
that included patients with spinopelvic dissociation after
high energy injury admitted to a single trauma centre
during the period of 4 years (January 2016 — January
2020). During this period, 17 (3.8 %) patients with spino-
pelvic dissociation—out of a total of 418 patients with
pelvic fractures—were admitted to our centre. One pa-
tient died at the time of admission and was excluded
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from the research. In addition, patients with pathological
or osteoporotic sacral fractures, pregnant women, and
patients with mental illnesses were not included in the
research.

All of the patients were treated surgically. The study
was approved by the Vilnius Regional Biomedical Re-
search Ethics Committee (approval No. 158200-16-868-
394, and informed consent was obtained from every
participant.

Pelvic computed tomography (CT) was performed for
each patient for a more accurate diagnosis and view of
the fracture pattern. Sacral fractures were classified ac-
cording to the Roy-Camille and Denis classifications
using CT images. Out of 16 patients, 12 sustained U-
shaped, 3 — H-shaped, and 1 — Lambda-shaped sacral
fracture.

The personal data of each patient was collected, which
included: gender; age; comorbidities; injury severity
score (ISS); concomitant injuries; surgical or non-
surgical treatment; other surgery; length of surgery;
length of hospital stay; adverse events; complications;
and mortality.

The physical component summary (PCS) and mental
component summary (MCS) were evaluated via the SF-
36 questionnaire [14], and the functional outcomes were
evaluated using the Majeed pelvic score. These func-
tional results were then graded as follows: >85 excellent;
70-84 good; 55-69 fair; <55 poor [15]. Patients com-
pleted their questionnaires twice: firstly during
hospitalization (regarding their pre-traumatic condition);
and once again 1 year after their injury (regarding their
current condition).

No formal surgery protocol for spinopelvic
dissociation was used. The choice of fracture fix-
ation, approaches and surgery technique depended
on the displacement of the fracture, stability of the
pelvic ring, other visceral organs injuries and the
attending surgeon’s preference. All surgeries were
performed by the same team consisting of two expe-
rienced orthopaedic surgeons. An anterior definitive
external fixation in combination with percutaneous
screw fixation of the posterior pelvic ring was
applied to one patient with severe urinary bladder
injury (Fig. 1).

For 3 patients sacral and pubic ramus fractures with
minimal displacement were fixed with percutaneous
sacroiliac screws alone. For 6 patients with sacral frac-
ture and minimal displacement, pelvic ring stability was
achieved with percutaneous transsacral screws in com-
bination with anterior ring fixation by plate or screws
(Fig. 2).

Transsacral dynamic compression plate (DCP) fixation
in combination with anterior pelvic ring fixation by plate
was performed in three patients (Fig. 3).
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Fig. 1 A-D Sacroiliac screw fixation in combination with external fixation of the anterior pelvic ring

Fig. 2 A-D Transsacral screw fixation in combination with plate fixation of the anterior pelvic ring
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Fig. 3 Transsacral plate fixation in combination with plate fixation of the anterior pelvic ring

Three patients underwent spinopelvic fixation (Fig. 4),
of which two were triangular fixation.

Partial weight-bearing was allowed on the next day
after surgical stabilization. Full weight bearing would be
possible for patients subjected to triangular fixation,
however we allowed partial weight-bearing for all of our
patients to unify the postoperative course. Only four pa-
tients were not able to be mobilized on the next day due
to other bone fractures or concomitant injuries. Full
weight-bearing was allowed 6—8 weeks after surgery, de-
pending on clinical, radiological signs of fracture healing
and associated injuries. Anticoagulants were adminis-
tered for 4 weeks after injury. On the first day after
surgery, analgesia was performed with opioids; and on
the second and further days, non-steroidal anti-
inflammatory drugs were used.

Statistical analysis was performed using IMB SPSS Sta-
tistics v23.0 and figures are presented as mean * standard
deviation. The Mann-Whitney U, Wilcoxon, and Kruskal-
Wallis tests were used for the comparison of groups. Dif-
ferences were considered significant at p < 0.05.

Results

A total of 16 patients were enrolled in the final analysis,
10 (62.5%) patients were female and 6 (37.5%) were
male. The mean age of the patients was 40.2 + 17.7 years.

All patients worked before their injury. The mean ISS
was 19.7+85 points. The mean duration of
hospitalization was 27.1 £19.0 days. The mean time
from admission to surgery was 7.8 + 8.2 days, while the
mean duration of surgery was 137.2 +57.6 min. More
detailed information about the patients, including mech-
anism of injury, Denis and Roy-Camille classifications,
and details of surgery, is presented in Table 1.

All patients suffered from an anterior pelvic ring injury
and 2 patients (number 7 and 15) had an additional iliac
fracture.

A total of 14 patients suffered at least one concomi-
tant injury: 13 (81.3 %) fracture(s) of other bone(s); 7
(43.8 %) neurological deficit, 3 (18.8 %) chest injury; 2
(12.5%) head injury; and 2 (12.5%) urogenital tract
injury. The direct decompression of the sacral nerve
roots was performed for one patient (patient number
13). Other surgeries were performed for 11 (68.8 %)
patients. Of this cohort, 7 (43.8%) patients had at
least one comorbidity. Regarding functional outcomes
and quality of life indicators, there were no statisti-
cally significant differences between types of fracture,
concomitant  injuries, time to  surgery, or
complications.

One patient (patient number 15) developed a deep
wound infection. The neurological status for the
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Fig. 4 A-D Spinopelvic fixation of the U-shaped sacral fracture
Table 1 Characteristics of the patients and surgery methods
Ne Age Sex ISS Mechanism Denis Roy- Sacral Days in Days until  Surgery Fixation Pre-trauma Majeed
Camille kyphosis hospital  surgery time, min  method Majeed after 1 year

1 25 F 18 MVA 3 2 25° 9 2 175 PPF + APF 100 96
2 49 M 29 MVA 3 2 32° 20 13 135 PSF + AEF 9 85
3 28 M 18 HF 2 1 10° 14 2 195 PPF + APF 100 73
4 42 F 18 HF 2 1 22° 19 8 90 PSF + APF 100 83
5 65 F 16 HF 1 2 60° 10 15 60 PSF 69 50
6 28 F 17 HF 3 2 34° 46 3 50 PSF + APF 100 98
7 19 M 18 HF 3 2 60° 36 0 75 PSF + APF 100 59
8 19 F 18 HF 2 1 54° 9 2 175 PSF + APF 100 62
9 24 F 21 MVA 2 1 40° 1Al 13 120 PSF + ASF 100 100
0 28 M 9 HF 2 2 36° 14 2 105 PPF + APF 100 74
1M 62 F 9 MVA 3 1 22° 17 8 80 PSF + APF 88 74
12 61 F 18 HF 2 3 32° 34 4 160 SPF 77 72
13 39 F 34 HF 3 3 50° 52 0 260 SPF 100 44
14 27 F 9 HF 3 3 54° 76 28 175 PSF 100 22
15 66 M 40 HF 1 1 10° 40 22 160 SPF 100 84
16 61 M 24 HF 2 3 7° 27 3 180 PSF + APF 100 62

MVA motor vehicle accident, HF fall from height, PPF plate fixation of the posterior pelvic ring, AEF external fixation of the anterior pelvic ring, APF plate fixation of
the anterior pelvic ring, PSF percutaneous screw fixation of the posterior pelvic ring, ASF percutaneous screw fixation of the anterior pelvic ring,
SPF spinopelvic fixation
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majority of our patients with initial traumatic neuro-
logical deficit improved after surgery, however re-
sidual paresis of the foot was observed in three
patients 1 year after injury (patients 3, 14 and 15).
Non-union of the sacral fracture, confirmed clinically
and using CT scans, was observed in one patient who
underwent percutaneous transsacral fixation with a
screw (patient number 7).

Patients filled in the Majeed and SF-36 questionnaires
twice. According to the mean Majeed pelvic score re-
sults, functional outcomes decreased from excellent be-
fore the injury to good 1 year after pelvic fracture.
According to the results of SF-36, there was a significant
decrease in physical activity, and 1 year after the injury it
was worse compared with the normal population, how-
ever, no difference in mental status was observed. The
results of these surveys on functional outcomes and
quality of life are presented in the Table 2.

Significant changes were found in all categories of the
Majeed pelvic score within a year (Fig. 5). A total of five
patients returned to their pre-traumatic functional state
after 1 year (Fig. 6), however, we did not find factors in-
fluencing better outcomes.

Discussion

Our study confirms that spinopelvic dissociation is a
rare injury—representing only 4% of all patients with
pelvic fractures treated in our centre over a four-year
period. The literature describes the mechanism of
trauma as a fall from height that first impacts the
feet, during which the action of mechanical force
causes the dissociation of the spine from the pelvic
ring [8, 16]. In our study, all of the patients with spi-
nopelvic dissociation suffered high-energy trauma,
with 76.5% involving a fall from height. According to
the data of most authors, the dominant trauma mech-
anism of spinopelvic dissociation is similar to our “fall
from height” [4, 8, 17, 18].

Spinopelvic dissociation severely restricts a patient’s
movement. When treating these injuries, the goal is to
perform a final fixation as soon as possible that might
reduce pain and the use of analgesics, as well as minim-
izing the risk of deep vein thrombosis, pulmonary
thromboembolisms, and the formation of pressure ulcers
via the faster mobilization of the patient. However, there
is no association described between the timing of final
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sacral fixation and clinical outcomes [19, 20]. In the lit-
erature, this time varies between 4 and 10 days [3, 9, 16].
In our study, final sacral fixation was performed after an
average of seven days, after the stabilization of the pa-
tient’s condition.

One of the factors influencing short-term and long-
term functional outcomes after pelvic fracture is nerve
root injury [19, 21]. There is much controversy in the
literature regarding the decompression of the nerve
roots, and there are no clear indications for decompres-
sion in the presence of neurological symptoms in U-
shaped sacral fractures [22, 23]. The latest meta-analysis
data provided by Bécker et al. suggests that neurological
lesions occur in 68.1% of patients who experience U-
shaped sacral fractures, and 65.1 % of these patients re-
cover after surgical treatment [18]. According to our
study, 43.8 % of all fractures were associated with neuro-
logical impairment—of which 57.1 % improved after sur-
gery. Lindahl et al. conducted a study of 36 patients with
spinopelvic dissociation, 35 of whom had clinical neuro-
logical symptoms, and found no association between
time to spinopelvic fixation accompanied with decom-
pression and neurological lesion recovery or improved
functional outcomes. We agree with the conclusions of
the authors—that a more accurate repositioning of the
sacral fracture is the key to restoring neurological func-
tion [19]. Indirect decompression was performed on the
majority of the patients in our study, but a significant
discrepancy between functional outcomes, quality of life,
and time to surgery was not found. Kepler et al. per-
formed a literature analysis and also found no difference
between direct and indirect decompression in terms of
neurological recovery [24].

The assessment of functional outcomes and the quality
of life of patients with spinopelvic dissociation is compli-
cated as these fractures are very rare, and the small co-
hort of patients that suffer them often experience many
concomitant injuries that also affect outcomes. Gribnau
et al. retrospectively examined quality of life and pelvic
function in eight patients using the EQ-6D questionnaire
after the treatment of Denis type III sacral fractures. On
average, the follow-up lasted 36 months. Pain, mood dis-
orders, and movement problems were found to be com-
mon amongst these patients in the future, but self-care
and daily activities were not affected [16]. Ayoub exam-
ined 28 patients with spinopelvic dissociation with cauda

Table 2 Comparison of Majeed pelvic score, SF-36 PCS, and SF-36 MCS scores during the follow-up

Pre-trauma One-year follow up P value
Majeed 95.81 +9.50 95 % CI [90.75, 100.00] 71.13+20.98 95 % Cl [59.94, 82.31] P=0.001
SF-36 PCS 55.87£8.89 95% CI [51.13, 60.60] 43454964 95 % Cl [38.31, 48.59] P=0.003
SF-36 MCS 43.76 £ 1245 95 % Cl [37.13, 50.39] 4341 £7.56 95 % Cl [39.38, 47.44] P=0.501
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Fig. 5 Functional outcomes evaluation according to Majeed pelvic score categories. The differences within a year were statistically significant in
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equina syndrome and satisfactory results were obtained
for 67.9 % of the patients [25]. Lindahl et al. found that
complete displacement of the transverse sacral fracture
and paraplegia or paraparesis were prognostic factors of
poor clinical outcomes [19]. Ruatti et al. conducted a
study that similarly assessed functional outcomes after
U-shaped fractures using Majeed and Iowa question-
naires. A retrospective study was performed, consisting
of 20 patients and a mean follow-up of 42 months. Ex-
cellent functional results were obtained in 10 patients,
very good in 9 patients, and good in 1 patient. The aver-
age Majeed score was 86.6 points, and the average Iowa
score was 79 points [26]. Compared to our data (with a

mean Majeed score of 71.13 points), better results were
obtained, but the patients in the Ruatti et al. study had
isolated sacral fractures which may have influenced their
higher results. Erkan et al. prospectively followed 19 pa-
tients who underwent triangular osteosynthesis after spi-
nopelvic dissociation and examined quality of life and
functional outcomes after 1 year, using Majeed and EQ-
6D questionnaires. The data of functional outcomes pro-
vided by the authors was better than ours: after 1 year,
12 (63.2 %) of their patients reported excellent results, 5
(26.3 %) good, and 2 (10.5%) fair. In our study, after 1
year, 4 (25%) patients reported excellent results, 6
(37.5%) good, 3 (18.7%) fair, and 3 (18.7%) poor in

Excellent

Good

Fair

Poor

M Pre-trauma

functional outcomes after 1 year

1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 16

1 year follow-up

Fig. 6 Pre-trauma and 1-year after injury functional outcomes of all 16 patients. A total of 5 (31 %) of the patients achieved pre-traumatic
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response to our Majeed questionnaire [11]. He et al. pro-
spectively examined the outcomes of 41 patients with U-
shaped sacral fractures. The mean duration of the
follow-up was 4.1 years after surgery. The authors con-
cluded that the impairments improved during the first
year after the injury, however the neurological status
improved only for one third of the patients. These re-
sults are consistent with the results of our research.
Nevertheless, He et al. emphasised that neurological
impairment appeared to persist if not resolved within a
year [27]. Several other authors who applied triangular
osteosynthesis also attained better results than ours.
Tian et al. reported that functional outcomes evaluated
with a Majeed questionnaire for 12 (66 %) of their pa-
tients were excellent, 4 (22 %) good, and 2 (11 %) fair
[28]. Similarly, Hu et al. reported 13 patients (59 %)
with excellent functional outcomes, 6 (27 %) good, 2
(9 %) fair, and 1 (4 %) poor [29]. The internal fixations
performed on our patients were mainly percutaneous
and minimally invasive, suggesting that the fixation was
not sufficiently stable and contributed to poorer func-
tional outcomes. Such a suggestion cannot be conclu-
sive, however, as this would require a randomized
comparative study. As such, this study could serve as
an incentive for further randomized comparative
study. In addition, we believe that concomitant injuries,
complications and generally more severe initial injury
made the biggest impact on the suboptimal perform-
ance in the outcomes for some of our patients because
no significant differences in the therapy of these pa-
tients were observed.

Erkan et al. points out that the quality of life studied
with the EQ-6D questionnaire is influenced by pain and
mood [11]. The SF-36 was used in our study, and we did
not find any significant differences between MCS before
trauma and after 1 year. However, there was a noticeable
difference in PCS, which decreased significantly after 1
year (Table 2). This result is in agreement with the con-
clusion of Gribnau et al. that most patients report mo-
bility problems after the surgical treatment of U-shaped
sacral fractures [16].

There are several limitations to this study. Firstly, this
is a single-centre study. Secondly, no formal surgery
protocol for spinopelvic dissociation was used. There-
fore, the surgery technique and the choice of fixation
was based on the preference of the attending surgeon.
Due to the heterogeneity of associated injuries and small
sample size, it was not possible to determine the effect
of other injuries on the quality of life and functional out-
comes. Nevertheless, knowing the rarity of this trauma,
our article is one of the few that presents functional out-
comes and quality of life after spinopelvic dissociation
and our findings may provide a reference for future
studies.
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Conclusions

According to the data of our study, patients who have
experienced spinopelvic dissociation have a significant
decrease in functional outcomes, which affects physical
activity at work and in daily life. Only one-third of pa-
tients achieved pre-traumatic functional outcomes after
1 year.
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