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bivariate and multivariate analyses revealed similar trends, 
where the most significant determinants of a longer LOH 
were related to the severity of AOMIs.  Conclusion:  The most 
important determinants regarding longer hospitalization 
were indicators of infection severity such as an extension of 
the odontogenic infection and the need for an extraoral inci-
sion to drain the infection.  © 2015 S. Karger AG, Basel 

 Introduction 

 Acute odontogenic maxillofacial infections (AOMIs) 
develop due to untreated dental diseases  [1] . Most
AOMIs need intraoral or extraoral incisions to drain the 
infection  [2] . While less severe AOMIs can be treated in 
outpatient treatment facilities, treatment of the most se-
vere AOMIs requires costly hospitalization  [3] . The 
length of hospitalization (LOH) has been associated with 
the severity of AOMIs  [4, 5]  and the presence of coexist-
ing systemic conditions  [3] , among which diabetes has 
been identified as one of the most common medical con-
ditions that increases a patient’s overall susceptibility to 
infections  [6] . Among patient-related risk determinants, 
poor oral hygiene, self-medication, inadequate use of 

 Key Words 

 Length of hospitalization · Odontogenic infections · 
Determinants 

 Abstract 

  Objectives:  To investigate the determinants of the length of 
hospitalization (LOH) due to acute odontogenic maxillofa-
cial infections (AOMIs) from 2009 to 2013.  Materials and 

Methods:  Dental records of adult patients with AOMIs and 
related data were retrieved from the Vilnius University’s den-
tal hospital. The LOH was related to several determinants in 
each of the following domains: outpatient primary care, se-
verity of AOMIs, lifestyle and disease domains. Determinants 
were also associated with the LOH using multivariate analy-
sis.  Results:  A total of 285 patients were hospitalized with 
AOMIs, of which 166 (58.2%) were males and 119 (41.8%) 
were females. The mean LOH was 8.3 ± 4.9 days. The bivari-
ate analysis did not reveal any statistically significant differ-
ences in LOH between patients with AOMIs who received 
urgent outpatient primary care and those who did not re-
ceive such care prior to hospitalization. All AOMI severity-
related determinants were associated with the LOH. The 
LOH was related to coexisting systemic conditions but not to 
the higher severity of dental or periodontal diseases. Both 
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medications and delayed hospitalization have been asso-
ciated with the spread of acute odontogenic infections 
 [1] . Most importantly, severe forms of AOMIs as well as 
delayed or unsuccessful treatment of AOMIs may lead to 
life-threatening complications such as mediastinitis or 
sepsis  [7] .

  Given that the costs of dental care have been identified 
as a barrier to regular dental checkups, easily accessible 
and affordable primary dental care is necessary to meet 
the treatment needs of the most vulnerable population 
groups  [8, 9] . Thus, free or subsidized public dental clin-
ics are vital to meet the health care needs of underserved 
population groups and patients at high risk of dental dis-
eases  [10] .

  To improve access to urgent primary care for patients 
with acute medical conditions including AOMIs, the 
Lithuanian National Health Care Insurance Fund has 
contracted multiple treatment facilities to provide such 
care in different locations of the country. This infrastruc-
ture allows patients with AOMIs to receive free or partly 
subsidized primary medical care at a dental treatment fa-
cility of their choice.

  The Lithuanian health care model for the provision of 
urgent primary care is useful to study how the presence 
of free or partially subsidized access to urgent primary 
care in both outpatient and hospital settings impacts the 
LOH of patients treated for AOMIs. Hence, the present 
study investigated the determinants of the LOH of pa-
tients with severe AOMIs in both the outpatient and hos-
pital settings.

  Materials and Methods 

 The study was approved by the National Lithuanian Ethics 
Board. The present comprehensive retrospective study focused on 
the period from 2009 to 2013 and on patients with severe AOMIs 
hospitalized at the University Hospital. Dental records and clinical 
related information of adult patients, who agreed to participate in 
the study, were investigated. 

  Study Variables 
 The present study examined how different clinical and non-

clinical determinants were related to the LOH. The information 
about potential AOMI determinants was collected in four do-
mains: (1) the Outpatient Primary Urgent Care (OPUC) related to 
different aspects of care provided to patients with AOMIs prior to 
their hospitalization. The OPUC domain included the following 
determinants: accessing or not accessing OPUC prior to hospital-
ization, waiting time prior to accessing OPUC, time when OPUC 
was received, costs of OPUC, seeking hospitalization after referral 
from OPUC and admission to a hospital. (2) The AOMI severity 
domain included the following determinants: anatomical spaces 

involved in AOMIs, extension of AOMIs (unilateral or bilateral), 
type of anesthesia (local or general), type of incision to drain
AOMIs (intraoral or extraoral) and occurrence of complications 
due to AOMIs. (3) The lifestyle domain ( table 1 ) included informa-
tion about smoking, oral self-care, self-treatment when having oral 
pain and if dental care was sought only in the case of an emergen-
cy. (4) The disease domain ( table 1 ) comprised information about 
the presence of systemic diseases, experience of dental diseases and 
periodontal health status.

  Statistical Analysis 
 Statistical analysis was performed using SPSS version 21.0 soft-

ware, and the threshold for statistical significance was set at p < 
0.05. Univariate statistics was used to test the data for normality in 
preparation for the inferential statistics. Given that data were nor-
mally distributed, the parametric tests were used for subsequent 
analysis. The bivariate analysis included the independent samples 
t test for the comparison of two groups and ANOVA with post hoc 
Bonferroni adjustment for the comparison of three or more 
groups. Linear multiple regression (LMR) models were used for 
the multivariate analysis.

  Results 

 Of 285 patients with AOMIs, 166 (58.2%) were males 
and 119 (41.8%) were females. The mean age was 41.5 ± 
16.9 years (range 18–90). Of these 285 patients, 121 
(42.4%) causal teeth were lower third molars.

  The mean LOH stay was 8.3 ± 4.9 days (range 2–29). 
The determinants for the provision of OPUC for patients 
with severe AOMIs who sought such care in different 
treatment facilities and locations throughout the country 
are shown in  table  2 . Of the 285 patients with severe
AOMIs, 150 (52.6%) sought professional dental care pri-
or to hospitalization; 121 (81.1%) of them arrived at the 
hospital the same day, while the remaining 29 (19.9%) 
delayed their hospitalization for different reasons for up 
to almost 1 week. There was no statistically significant dif-
ference in the LOH between the patients who sought 
OPUC (8.8 ± 4.6 days) and the patients who did not seek 
OPUC (7.9 ± 5.2 days) for their urgent dental condition 
(p = 0.254). Of the 150 patients with AOMIs who sought 
professional dental care prior to hospitalization, 144 
(96.0%) were accessed at the OPUC the same day.

  Overall, there were no statistically significant differ-
ences in the LOH among the patients who sought profes-
sional care immediately (8.7 ± 4.7 days) and those who 
delayed (9.0 ± 8.8 days) seeking care from professionals 
in outpatient treatment facilities. Of the 150 patients, 130 
(86.5%) did not have any or had little OPUC-related 
costs. For all patients with AOMIs who visited OPUC fa-
cilities, the LOH and the characteristics of infection se-
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verity are presented in  table 3 . The direct determinants 
for disease severity were the number of anatomical spac-
es involved in and the extension of AOMIs, while the in-
direct determinants were the type of anesthesia used or 
the type of incision required to drain AOMIs. These de-
terminants were statistically significantly associated with 
a longer LOH (p < 0.001). The LOH among patient groups 
with a varying number of anatomical spaces involved in 
AOMIs is shown in  figure 1 . Patients with 1 anatomical 
space had an overall shorter (p < 0.001) hospital stay than 
those with  ≥ 2 spaces.

  The 5-year cumulative incidence rate (1.4%) of com-
plications (mediastinitis and/or sepsis) due to AOMIs is 
presented in  table 3 . The LOH at the University Dental 
Hospital was nonsignificantly shorter for patients with 
complications than for those without.

  Lifestyle and disease domains are reported in  table 1 , 
showing two types of vertical comparisons for the pa-
tients: those who received prior outpatient urgent care 
(first column) and those who did not receive prior outpa-
tient urgent care (second column). The horizontal com-
parisons report the LOH between similar patient sub-

 Table 1.  LOH (in days) for patients with AOMIs

Domain  Outpatient care prior to hospitalization p value

yes no

Domain of lifestyle determinants
Smoking

Yes 8.6 ± 4.4 7.9 ± 4.8 0.393
No 8.8 ± 4.7 7.9 ± 5.7 0.307
p value* 0.808 0.969

Oral self-care
Less than weekly 9.0 ± 3.9 8.2 ± 5.2 0.444
Weekly 8.9 ± 5.2 6.9 ± 5.0 0.069
Daily 8.0 ± 4.0 8.4 ± 5.3 0.670
p value 0.463 0.337

Self-treatment
None 9.6 ± 4.6 6.9 ± 4.1 0.022
Analgesics 9.5 ± 4.5 8.1 ± 4.6 0.132
Antibiotics and analgesics 8.0 ± 4.5 8.4 ± 6.4 0.712
p value 0.138 0.401

Visits only for emergencies
Yes 7.9 ± 3.4 7.9 ± 5.1 0.997
No 8.6 ± 4.5 7.9 ± 5.8 0.319
p value 0.435 0.966

Domain of disease determinants
Systemic diseases

Yes 9.4 ± 5.2 11.8 ± 9.6 0.263
No 8.4 ± 4.3 7.5 ± 4.5 0.103
p value 0.244 0.006

Dental diseases – total numbers of DMFT
Lowest 1/3 of DMFT scores 8.3 ± 3.6 7.4 ± 4.3 0.609
Middle 1/3 of DMFT scores 9.4 ± 5.0 7.2 ± 5.4 0.057
Highest 1/3 of DMFT scores 8.6 ± 4.8 9.4 ± 6.5 0.057

p value 0.505 0.189
Periodontal diseases

No 7.4 ± 3.6 6.0 ± 1.2 0.193
Yes 8.9 ± 4.2 6.9 ± 5.2 0.069
p value 0.168 0.444

 Values are expressed as mean ± SD. DMFT = Decayed, missing and filled teeth. * ANOVA with post hoc Bon-
ferroni adjustment/independent samples t test was used.
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groups, exemplified by smokers who used OPUC and 
those who did not use it (p = 0.393). There was only one 
statistically significant association: patients who sought 
outpatient urgent care prior to hospitalization and who 
did not treat themselves had a statistically significantly 
shorter (p = 0.022) LOH as compared to their counter-
parts who treated themselves. 

  Concerning disease domains, among the patients with 
AOMIs who were hospitalized without a prior OPUC, 
patients with coexisting systemic diseases had a statisti-
cally significantly longer LOH (p = 0.006) than those who 

did not have systemic diseases. Diabetic patients had a 
similar LOH (9.2 ± 6.8 days) as compared to patients with 
other systemic diseases but without diabetes (9.2 ± 5.6 
days). Regarding the severity of either dental diseases or 
periodontal diseases, no statistically significant associa-
tions with LOH were found.

  The joint effects of multiple determinants as measured 
by multivariate analysis are reported in  table 4 . The de-
pendent outcome in multivariate analyses was the LOH. 
The multivariate testing was performed in two steps. 
Firstly, the risk determinants were tested employing four 

 Table 2.  LOH in relation to OPUC for patients with AOMIs

Determinant of OPUC  LOH, days

n mean ± SD range significance
p value*

Receiving OPUC due to AOMIs
No OPUC 135 (47.4)a 7.9 ± 5.2 2 – 29

0.254OPUC in a public clinic 134 (47.0)a 8.8 ± 4.6 2 – 26
OPUC in a private clinic 16 (5.6)a 7.8 ± 3.6 4 – 15

Time of accessing OPUC 
Same day 144 (96.0)b 8.7 ± 4.6 2 – 26

0.598Next day 4 (2.7)b 7.5 ± 3.5 4 – 11
After >2 days 2 (1.3)b 9.0 ± 8.8 3 – 15

Time of receiving OPUC
<0.5 h 28 (18.9)b 8.6 ± 4.2 3 – 17

0.580Within 1 h 8 (5.4)b 10.9 ± 4.5 5 – 17
Within 2 h 75 (50.7)b 8.5 ± 5.0 2 – 26
Within 3 h 37 (25.0)b 8.5 ± 3.8 4 – 23

Costs of OPUC
Free 89 (60.1)b 8.8 ± 4.9 3 – 23

0.817
<10 EUR 39 (26.4)b 8.7 ± 4.3 2 – 26
11 – 15 EUR 5 (3.4)b 8.2 ± 3.6 5 – 13
16 – 35 EUR 4 (2.7)b 9.8 ± 4.5 2 – 15
>36 EUR 11 (7.4)b 7.2 ± 3.3 4 – 15

Seeking hospitalization after referral from OPUC
Same day 120 (81.1)b 8.7 ± 4.4 2 – 23

0.761
Next day 11 (7.4)b 8.6 ± 4.5 5 – 17
Within 2 days 7 (4.7)b 7.0 ± 2.1 4 – 9
Within 3 days 7 (4.7)b 10.29 ± 7.7 4 – 26
Within 1 week 3 (2.0)b 9.3 ± 6.7 5 – 17

Time from the start of acute clinical symptoms due to AOMIs prior to hospitalization
≤3 days 89 (31.2)b 8.2 ± 4.6 2 – 26 0.864≥4 days 196 (68.8)b 8.3 ± 5.0 2 – 29 * ANOVA with post hoc Bonferroni adjustment/independent samples t test was used. 

a Percentages of the total sample of hospitalized patients with AOMIs. 
b Percentages of the total sample of patients receiving primary care in outpatient facilities prior to hospitali-

zation.
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separate LMR analyses for each of the four domains: (1) 
OPUC, (2) the severity of AOMIs, (3) lifestyle, and (4) the 
disease domains. Then, the determinants from all four 
domains were tested in a joint LMR analysis. 

  Comparing the first four LMR models, one for each of 
the four domains, the only statistically significant LMR 
model was for the AOMI severity domain. The final joint 
LMR model simultaneously assessing all determinants 
found that extension of the acute odontogenic infection 
(direct indicator of severity) and use of an incision to 
drain the AOMIs (indirect indicator of infection severity) 
were the best statistically significant predictors for the 
longer LOH. These two predictors jointly explained 
24.9% (R 2  = 0.249) of the variation in the LOH. 

  Discussion 

 The present finding that acute odontogenic infections 
most frequently involved the third lower molars is con-
sistent with findings from different countries  [11–13, 16, 

 Table 3.  Hospitalization of patients with AOMIs

Domain of severity of AOMIs  LOH, days*
n mean ± SD* range significance

p value

Anatomical spaces involved in AOMIs
1 175 (61.4) 7.0 ± 4.0 2 – 29

<0.0012 – 3 63 (22.1) 9.1 ± 5.5 2 – 29
≥4 47 (16.5) 12.1 ± 4.8 4 – 26

Extension of AOMIs
Unilateral 267 (93.7) 7.9 ± 4.5 2 – 29 <0.001Bilateral 18 (6.3) 15.1 ± 5.6 8 – 29

Anesthesia for incisions of AOMIs
Local 209 (73.3) 6.9 ± 3.8 2 – 29 <0.001General 76 (26.7) 12.4 ± 5.2 4 – 29

Incision for draining AOMIs
Intraorally 94 (33.3) 5.9 ± 2.2 2 – 15 <0.001Extraorally 191 (67.0) 9.6 ± 5.3 2 – 29

Complications of AOMIsa

No 281 (98.6) 8.38 ± 4.9 2 – 29 0.738Yes 4 (1.4) 7.5 ± 2.4 3 – 14

 Values in parentheses indicate percentages calculated from the total sample of hospitalized patients with
AOMIs. * ANOVA with post hoc Bonferroni adjustment/independent samples test was used. 

aAll patients who developed life-threatening complications were immediately transferred to central medical 
hospitals.
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  Fig. 1.  Anatomical spaces involved in AOMIs. 
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17] . Consequently, drainage of infections is easier and the 
healing period shorter for patients who have AOMIs in-
volving teeth from the upper jaw, as compared to patients 
with AOMIs in the lower jaw. This may be explained by 
anatomical and bone-related differences between the two 
jaws. Possibly, gravitational forces lead to a better drain-
age of acute odontogenic infections in the upper jaw as 
compared to the lower jaw  [14] . Other possible explana-
tions are the higher bone density  [18]  in the lower jaw and 
a better blood supply in the maxilla  [14] . The longer hos-
pitalization time used to treat acute odontogenic infec-
tions in the lower jaw compared to the upper jaw was 
reported elsewhere  [13, 19] .

  The longer hospitalization time associated with coex-
isting systemic diseases confirmed those of previous stud-
ies regarding the involvement of, for example, diabetes 
 [6] , patients’ older age  [20] , self-medication and delayed 
presentation at the hospital  [1] . Therefore, timely man-
agement of acute odontogenic infections is necessary not 
only to avoid local complications but also to minimize 
systemic complications or death  [21, 22] .

  The mean LOH of 8.3 days for patients with AOMIs at 
the University Hospital was within the range of 3.9–9.2 
days reported previously from different countries: Iran: 
9.2 days  [14] ; Italy: 5.2 days  [23] , and USA: 3.9  [3]  and 5.1 
days  [24] . Multicenter studies might be needed to under-
stand why the LOH due to severe AOMIs varies among 
countries. The shorter hospitalization at the University 
Dental Hospital for the patients with complications is ex-
plained by the fact that, following the Lithuanian Medical 
System guideline, all patients who develop life-threaten-
ing complications are immediately transferred to special-
ized central medical hospitals.

  In Lithuania, the averaged annual (2009–2013) inci-
dence rate of <0.5% for life-threatening complications 
due to AOMIs was relatively low. Possibly, this relatively 
low incidence rate could be attributed to the Lithuanian 
law that stipulated that primary urgent care should be 
provided within a relatively short time upon arrival to a 
treatment facility  [25] .

  It is important to point out that there were no statisti-
cally significant differences in the LOH between the pa-

 Table 4.  Determinants of LOH due to AOMIs by LMR

Outcomes of LOH β coefficient p value Tolerance

Predictors: domain of OPUC. Selection of predictors: enter. Model summary: p = 0.642, adjusted R2 = 0.030
Receiving OPUC 0.058 0.500 0.948
Accessing OPUC 0.091 0.292 0.933
Costs of OPUC 0.018 0.850 0.742
Seeking hospitalization after referral from OPUC 0.074 0.440 0.749
Time from the start of symptoms to hospitalization 0.101 0.263 0.853

Predictors: domain of severity of AOMIs. Selection of predictors: enter. Model summary: p < 0.001, adjusted R2 = 
0.253
Anatomical spaces involved in AOMIs 0.218 <0.001 0.709
Extension of AOMIs 0.242 <0.001 0.868
Incisions for draining AOMIs 0.215 <0.001 0.789

Predictors: domain of disease determinants. Selection of predictors: enter. Model summary: p = 0.241, adjusted R2 = 
0.042
Systemic diseases 0.159 0.118 0.964
Dental diseases 0.074 0.476 0.926
Periodontal diseases 0.132 0.193 0.958

Predictors: domain of lifestyle determinants. Selection of predictors: enter. Model summary: p = 0.546, adjusted 
R2 = 0.013
Smoking 0.042 0.537 0.906
Oral self-care 0.026 0.691 0.975
Self-treatment when having oral pain 0.095 0.147 0.967
Dental visits only for urgency 0.020 0.764 0.892

Predictors: all domains. Selection of predictors: stepwise. Model summary: p < 0.001, adjusted R2 = 0.249
Extension of AOMIs 0.352 <0.001 0.955
Incision (extraoral vs. intraoral) 0.298 0.002 0.955
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tients who sought OPUC treatment facilities prior to their 
hospitalization and those who were hospitalized without 
any prior outpatient primary care. These findings indi-
cate that both groups of patients with AOMIs despite the 
type of urgent primary care they sought, either outpatient 
or hospital, received timely professional help. 

  Conclusions 

 The most important determinants of a hospitalization 
stay of >8.3 days were indicators of infection severity such 
as an extension of the odontogenic infection and the need 
for an extraoral incision to drain the infection.
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