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Redrainage in odontogenic orofacial infections: Risk
factors and analysis
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Objectives. The objective of this study was to determine the incidence of redrainage in odontogenic orofacial infections and eval-
uate possible risk factors. The investigators hypothesized that wait times to first surgery >48 hours and clinical risk factors may
predispose patients to higher rates of redrainage.

Study Design. Two hundred nineteen patients who underwent surgical drainage for odontogenic orofacial infections over an 8-
year period were identified through Western Health electronic medical records. The primary outcome measure was the rate of
redrainage. Secondary outcomes included total length of hospital stay and intensive care unit admission and length of stay. Strati-
fied risk factors were analyzed using the Cochran-Mantel-Haenszel test to produce a total overall estimate risk ratio (forest plot).
Results. Of 219 patients, 16 (7.3%) required at least 1 return to theater for redrainage. First surgery wait times >48 hours, multi-
space infection, C-reactive protein >150, trismus, and immunosuppression were associated with a significantly increased risk of
redrainage (88%; combined risk ratio = 1.88; 95% confidence interval, 1.31-2.69; P = .001).

Conclusions. To minimize the risk of redrainage, patients with orofacial infections requiring surgery should undergo surgery
within 48 hours of presentation to hospital, particularly when presenting with an elevated C-reactive protein >150, trismus,

immunosuppression, or multispace involvement. (Oral Surg Oral Med Oral Pathol Oral Radiol 2021;000:4631)

Patients with odontogenic orofacial infections pre-
senting to tertiary hospitals can experience a variable
clinical course. Minor single-space infections may only
require antimicrobial therapy, drainage under local anes-
thesia, and follow-up with outpatient dental services.' In
contrast, severe infections can result in airway embar-
rassment necessitating intubation or surgical airway,”
prolonged hospital stay,"** admission to the intensive
care unit (ICU),4‘5’7’9 bacterial sepsis,m necrotizing fas-
ciitis, ! multi-organ failure, and death.>'?

Western Health manages 3 acute public hospitals in
Melbourne, Australia: Footscray Hospital, Sunshine
Hospital, and the Williamstown Hospital. This health
network services the western region of Melbourne,
which has a population of approximately 800,000 peo-
ple. In reviewing the electronic medical records at West-
ern Health alone in the last 8 years, there have been
instances of spreading odontogenic infections that have
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resulted in septic shock, stroke, and death. With timely
and well-coordinated treatment and a better understand-
ing of predisposing factors to recalcitrant infection,
these serious sequelae may be averted in the future.

The management of odontogenic orofacial infections
involves surgical review, antimicrobial and supportive
therapy, and source control.'* In most cases patients will
be taken to the operating theater for removal of the source
(an infected tooth) and incision and drainage of involved
primary and secondary fascial spaces. For patients with
airway embarrassment, surgical airway or intubation may
be indicated to secure a patent airway. This may also
require admission to the ICU for observation.

When patients fail to progress after initial surgery
(based on biochemical, clinical, and/or radiologic find-
ings), they may require multiple visits to theater. This
reflects the anatomic complexity of the area, microbial
variability, antimicrobial resistance,12 and medical
state of the patients treated. It may also be indicative of
inadequate initial drainage of all involved spaces and/
or progression of infection, necessitating drainage and
decompression of additional spaces.

Statement of Clinical Relevance

The risk of return to theater for redrainage in
patients with odontogenic infections is significantly
increased by wait times to first surgery >48 hours,
in addition to the presence of multispace infection,
elevated C-reactive protein >150, trismus, and
immunosuppression.
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An Australian study found that the presence of anti-
biotic-resistant species resulted in higher rates of return
to theater.'> Most recently, a 2021 study in Louisiana'*
investigated patient factors associated with reoperation
and increased length of stay and found that only age
and number of involved spaces were statistically signif-
icant positive predictors.

Although a small number of studies have reported
reoperation rates at 3% to 11%,”*'>'* studies identify-
ing specific features associated with return to theater
are severely lacking.

The purpose and primary outcome of this study was
to evaluate the rate of return to theater for redrainage
in odontogenic orofacial infections. Secondary out-
comes included total hospital length of stay (LOS) and
ICU admission and LOS. The hypothesis of this study
was that delayed time to first surgery (from the time
the patient presents to the hospital) and potential clini-
cal risk factors may predispose patients to higher rates
of redrainage (R).

MATERIALS AND METHODS

Ethics approval for the study was obtained from the
Western Health human research ethics panel (Project
Number QA2020.10, ERM ID Number 60903). The
requirement for informed consent was waived by the
ethics board owing to the retrospective study design
and de-identified patient data.

Study design, setting, and participants
This retrospective study analyzed the data of adults
admitted for surgical drainage of orofacial infections
under general anesthesia by the Western Health Maxil-
lofacial Surgery Unit between June 28, 2012, and June
22, 2020. After an operation item number search by
Western Health data analytics, existing electronic med-
ical records were reviewed retrospectively. Inclusion
criteria included hospital admission, age >18 years at
time of admission, the need for a surgical procedure
under general anesthesia, and availability of complete
medical records. Failure to meet these criteria resulted
in exclusion from the review.

The primary outcome was infection requiring return
to theater (R). Secondary outcomes included total hos-
pital LOS, ICU admission, and ICU LOS.

Data collection

Data were collected manually from the electronic medical
records. The following data were deidentified and col-
lected in an Excel (Microsoft Corporation) spreadsheet:

1. Patient factors: Demographic characteristics (age,
sex, smoking status), clinical features on presenta-
tion (pain, swelling, fever [>38°C], trismus, site of
infection, spaces involved), comorbidities (diabetes,
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immunosuppression, including immunosuppressive
medications, chemotherapy, corticosteroid use
>20 mg for >4 weeks, human immunodeficiency
virus, lymphoma and/or leukemia), and C-reactive
protein (CRP) concentration (mg/L) at admission
before first surgery.

2. Surgical factors: Length of surgery and surgical
approach.

3. System factors: Timing of surgery and wait time to
first surgery from presentation to the emergency
department.

Statistical analysis

Descriptive data are presented as medians and inter-
quartile ranges. For univariate analysis, Fisher’s exact
tests were used to calculate differences in binomial
proportions. Continuous data were analyzed with
Mann-Whitney U statistics. Cochran-Mantel-Haenszel
(CMB) stratified analysis was used to produce a total
overall estimate (combined risk ratio) to adjust for
potential risk factors for redrainage and graphically
presented as a forest plot.'” All statistical tests were 2-
sided, and the 5% « level was used to assess signifi-
cance. Analyses were undertaken with StatsDirect
(StatsDirect Ltd., Merseyside, UK).

RESULTS

Demographic and clinical characteristics

A total of 219 patients (89 female and 130 male) were
included in this study, all of whom were admitted to
the maxillofacial unit for surgical management of oro-
facial infections under general anesthesia. Patient
demographic and clinical characteristics are shown in
Table I. Of 219 patients, 16 (7.3%) required at least 1
return to theater for redrainage (R); furthermore, 88%
(14/16) in this R group had multispace infections
(P = .0003 on univariate analysis). Three patients
(19%) in the R group were documented to be immuno-
suppressed compared with 10 (5%) in the no redrainage
(NR) group.

Stratified risk factors for redrainage

Figure 1 shows a forest plot analysis of stratified risk
factors. The total overall estimated risk ratio (relative
risk) of 1.88 showed a significantly increased risk of
88% for redrainage in the R group compared with the
NR group. Patients with multispace infections, CRP on
admission of >150, trismus, immunosuppression, and
wait time to first surgery >48 hours were associated
with redrainage.

The forest plot in Figure 1 is a graphical presentation
of the results of the CMH method. CMH stratified anal-
ysis was used to produce a total overall estimate (com-
bined risk ratio) to adjust for potential risk factors; the
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Table 1. Demographic and clinical characteristics of
group requiring redrainage and group not
requiring redrainage, univariate analysis

Variable R(n=16) NR (n=203) P value

Sex*

Male 10 (62.5) 120 (59.1) .81

Female 6(37.5) 83 (40.9)

Age (years)i 41 (IQR, 35-52) 38 (IQR, 30-49) .51

Current smoker* 9 (56.0) 107 (53.0) .81

Diabetes* 1(6.0) 23 (11.0) .67

Immunosuppression”hi 3(19.0) 10 (5.0) .02

Characteristics

Pain* 16 (100.0) 200 (98.5) .62

Swelling* 16 (100.0) 200 (98.5) .62

Trismus* 12 (75.0) 117 (57.6) .20

Pyrexia (>38°C)* 3(19.0) 14 (6.9) .09

Location of source*

Mandible 14 (87.5) 167 (82.3) .70

Maxilla 2 (12.5) 36 (17.8)

Single-space* 2 (12.0) 121 (59.6) .0003

Multispace™ 14 (88.0) 82 (40.4)

Third molar infection 5(31.0) 60 (30.0) .90
source*

C-reactive 11 (68.8) 34 (16.7) .0001

protein 2150*"("

Data are presented as n (%) or median (IQR).

IQR, interquartile range; NR, no redrainage group; R, redrainage
group.

*Differences in binomial proportions.

tMann-Whitney U test.

{Immunosuppression defined as the presence of active chemother-
apy, long-term corticosteroid use (=20 mg for >4 weeks), human
immunodeficiency virus, and lymphoma and/or leukemia.
§C-reactive protein on admission before first surgery.

red diamond indicates a risk ratio of 1 with an overall
P =.001, which implies that the 5 factors (trismus, sur-
gery >48 hours, multispace infection, CRP >150, and
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immunosuppression) contributed to the overall signifi-
cant effect for redrainage because their point estimates
(blue squares) were above the risk ratio of 1, irrespec-
tive of their individual P values.

Treatment outcomes

Treatment outcomes are shown in Table II. Patients in
the R group experienced significantly longer hospital
stays (median 12.47 days vs 2.78 days in the NR
group). Patients in the R group were also more likely
to require ICU admission (62.5% compared with
15.8%) and longer ICU stays (median stay 8.42 days vs
1.74 days in the NR group; P = .002).

DISCUSSION

The reoperation rate of 7.3% was consistent with the
findings of previous studies, with reoperation rates
between 3% and 11%.>"'*'* The 1 outlier was a Finn-
ish study of patients requiring ICU admission, in which
more than 44% were returned to theater for additional
surgical management on postoperative days 1 to 3.’
This was associated with a continual rise in the plasma
CRP concentration since admission.” This reoperation
rate skews much higher because the study included
only the most severe infections (those requiring ICU
admission).

This study identified wait times to first surgery
>48 hours to be associated with a significantly higher
rate of return to theater. This finding provides scientific
validity to the oft-repeated medical adage: “never let
the sun set on undrained pus.”

Time to theater from presentation may be minimized
by the following:

Risk ratio and 95% ClI

Events/Total
Strata Risk Lower Upper Group Group
ratio limit limit R NR
Maxillary source 0.328 0.045 2.407 1/37 15/182 =
Age > 60 years 0.542 0.075 3.921 1/24 15/195 =
Diabetes 0.542 0.075 3.921 1/24 15/195 =
Female 0.876 0.330 2.325 6/89 10/130
3 molar source 1.077 0.390 2.976 5/65 11/154
Smoker 1.142 0.441 2:.956 9/116 7/103
Trismus 2.093 0.697 6.282 12/129 4/90
Surgery > 48 hours 2.184 0.755 6.316 4/29 12/190
Multi-space infection 8.969 2.088 38.517 14/96 2/123 j_—
CRP > 150 mg/L 8.507 3.114 23.240 11/45 5/174
Immunosuppressed 3.806 1.163  12.456 3/16 10/203 ——
Combined risk ratio 1.877 1.311 2.687 P =0.001 L 2
0.01 0.1 1 10 100
NR ( no re-drain) R ( re-drain)

Fig. 1. Forest plot of stratified risk factor analysis (Cochran-Mantel-Haenszel method): Risk ratio and 95% confidence interval.
Blue squares indicate point estimates; red diamond indicates combined risk ratio and 95% confidence interval.
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Table II. Treatment outcomes

Treatment outcome R(n=16) NR (n=203) P value
Surgical approach*

Intraoral 1 137 .001
Extraoral 3 6

Combined 12 60

Surgery timing*

In-hours 1 47 .10
After-hours 16 156

Total LOS (days)' 12.47 (IQR, 10.4-18.7) 2.78 (IQR, 1.98-3.93) .0001
ICU stay*

Yes 10 (62.5%) 32 (15.76%) .001
No 6 (37.5%) 171 (84.24%)

Median ICU LOS 8.42 (IQR, 4.38-11.60) 1.74 (IQR, 0.94-2.84) .002

Data are presented as n (%) or median (IQR).

ICU, intensive care unit; /QR, interquartile range; LOS, length of stay; NR, no redrainage group; R, redrainage group.

*Differences in binomial proportions.
tMann-Whitney U test.

1. Relationship building between the maxillofacial and
emergency clinicians: A 2015 Australian study
found that many as 40% of emergency physicians
were not able to identify a case of Ludwig angina.'®
Regular education sessions delivered to the emer-
gency team to increase awareness of common pre-
sentations of orofacial infections and current
treatment protocols can improve early detection of
orofacial infections. The consequence of earlier
identification of cases requiring urgent surgical
review and emergency theater could result in shorter
LOS and fewer ICU admissions.

2. Expedient transfer of patients referred from primary
or secondary centers for management: The urgency
of patient transfer in orofacial infections is usually
based on the presence or absence of signs of airway
threat (dysphonia, dysphagia, orthopnea, oxygen
requirement, and/or difficulty controlling secre-
tions). However, even if airway signs are absent,
patients often have developing multispace infec-
tions and may be allocated a lower priority transfer.
This study demonstrates that this time delay may
result in significant patient morbidity, with the lon-
ger wait time placing patients at increased risk of
requiring multiple surgeries, ICU admission, and
longer hospital stays.

3. Prompt assessment by the maxillofacial team after
emergency department referrals for maxillofacial
infections: The surgical team, particularly junior
staff, who are often first to attend to these patients,
should be educated on the importance of expedient
assessment, admission, and surgery.

Patients who required return to theater (R group)
had a median total hospital LOS 10 days longer than
that of the NR group and a median ICU stay of

approximately 7 days longer than that of the NR
group. Admission to ICU for odontogenic orofacial
infections, which are ultimately caused by prevent-
able dental disease, has serious implications. Ventila-
tion requirements, immobilization of patients, and
the use of adjunct medical devices can lead to com-
plications such as ventilator-associated pneumonia,
pulmonary embolism, deep vein thrombosis, and uro-
sepsis. There are significant financial implications of
prolonged hospital stay, theater time, and ICU admis-
sion. In a recent Australian study, the financial impli-
cations of odontogenic infections managed in a
tertiary hospital averaged AUD$12,228 per patient.
The cost increased for more severe infection, particu-
larly if extraoral drainage was required or if the
swelling was bilateral."* Hospital LOS, ICU LOS,
and time spent in the operating theater were found to
be the most significant predictors for the total cost.'’
Other studies have confirmed that hospital admission
for odontogenic infections are costly, with US
$13,058 as the cost incurred for t1reatment,15 with an
average total hospital stay cost of US$28,841 to US
$48.351.'%'° Gams et al.'® found that patient age,
preadmission antibiotic use, patients with diabetes,
and odontogenic infections of higher severity were
associated with increased costs.

Prior antibiotic treatment has also been an existing
concern for several years.”””" The problem here is 2-
fold: first, these patients are not being appropriately
treated at their initial point of care and, second, antibi-
otic overuse without source control may contribute to a
larger problem of development of resistant microbial
species, which has been shown to result in more severe
odontogenic infections.'”

This study aligns with current evidence in establish-
ing that for orofacial infections requiring surgical
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management, a compromised immune system, CRP
>150 mg/L,4 trismus,” and multispace infections are
more likely to require a return to theater. Trismus was
identified by Flynn et al. in 2006 as “a significant indi-
cator of severe odontogenic infection.”*-!'0=1102)
These indicators can be utilized at admission as predic-
tors of orofacial infections that are at high risk of
requiring redrainage. In these instances, patients can be
forewarned during the consent process that the risk of
requiring multiple surgeries is significantly increased.
Clinicians now have evidence-based criteria with
which to advocate for expediting the patient’s surgery.

Limitations

One limitation of the present study was that although it
identified a significant difference in outcomes for
patients who were treated earlier, it did not examine
specific causes for delays to the operating theater in the
R group. Time spent in the emergency department,
time spent during patient transfer, time obtaining a
computed tomography scan, and availability of an
emergency operating theater and surgeon availability
are all likely to contribute. Further study is required to
document and dissect each of these systemic issues
contributing to delayed first surgery.

Another limitation is that clinical presentation is
based on retrospective data and reliant on clinician
notes. A prospective study where clinicians are
required to report on predefined clinical parameters
would improve the accuracy and comparability of
findings.

Larger sample sizes may reveal further factors
that exert a statistically significant risk on rate of
return to theater. For example, the link between dia-
betes and the development of severe odontogenic
infections is well supported in the literature’>>*;
however, this was not reflected in an increased risk
of return to theater in this study.

CONCLUSIONS

Wait times to first surgery >48 hours in the presence of
multispace infection, elevated CRP >150 mg/L, tris-
mus, and immunosuppression significantly increase the
risk of requiring redrainage in orofacial infections.
Redrainage is associated with attendant risks of multi-
ple surgeries, ICU admissions, and longer hospital
stays, all of which translate to greater health care
expenditure.
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