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Abstract

0z

Objective: Acute bacterial rhinosinusitis (ABRS) can lead to serious
complications, especially when treated inadequately. In this study, we
evaluated pediatric patients treated for sinusitis complications by the
Pediatric Infectious Diseases Department at Dokuz Eylil University Fa-
culty of Medicine.

Material and Methods: Patients who were consulted with a preliminary
diagnosis of sinusitis complication and hospitalized between January
2014 and March 2021 were retrospectively analyzed. Patients who de-
veloped complications due to causes other than ABRS were excluded.
Those with isolated orbital complications and those with intracranial
complications were compared.

Results: Seventeen patients who were hospitalized for ABRS were inc-
luded in the study. Median age was 13 (min 3-max 17) years, the majo-
rity were (14, 82.4%) males. There were isolated orbital complications in
11 (64.7%), intracranial complications in 4 (23.5%), and both orbital and
intracranial complications in two (11.8%) patients. S. pneumoniae, Strepto-
coccus spp. and S. constellatus grew in cultures obtained intraoperatively
from three patients. Age (median 16 and 12, p= 0.048), number of surge-
ries (median 2 and 0, p=0.027), length of stay (median 44 and 8, p< 0.001),
total follow-up time (median 110 and 30, p= 0.015), absolute neutrophil
count (median 16700/mm? and 7000/mm?3, p= 0.020) and C-reactive pro-
tein (229.0 + 62.9 and 65.7 + 57.4, p< 0.001) were found to be higher in
patients with intracranial complications. Endoscopic sinus surgery was
performed in one patient. Three patients were operated by neurosurgery,
and one patient by the ophthalmology department. A sequela of drop
foot was observed in a patient with subdural empyema and meningitis.
Only one patient died after discharge due to her underlying disease.

Girig: Akut bakteriyel rinosintizit (ABRS) ozellikle yeterli tedavi
edilmediginde ciddi komplikasyonlara yol acabilir. Bu arastirmaile Dokuz
Eylul Universitesi Tip Fakiiltesi Cocuk Enfeksiyon Hastaliklari tarafindan
sinlizit komplikasyonu nedeniyle tedavi edilen hastalarin demografik,
klinik 6zelliklerini, tedavi ve sonuclarini degerlendirmeyi amacladik.

Gereg ve Yontemler: Ocak 2014 ile Mart 2021 tarihleri arasinda sinlzit
komplikasyonu 6n tanisi ile danisilan ve yatarak tedavi géren hastalar
retrospektif olarak incelendi. ABRS disindaki nedenlere bagli olarak
komplikasyon gelistigi dislniilen hastalar dislandi. Yalnizca orbital
komplikasyonu olanlar ile intrakranyal komplikasyonu bulunanlar
karsilastirildi.

Bulgular: ABRS komplikasyonu nedeniyle yatarak tedavi edilen 17 hasta
calismaya dahil edildi. Yas medyani 13 (3-17)'tl, cogunlugu (14, %82.4)
erkekti. Hastalarin 11 (%64.7)'inde yalnizca orbital, dordiinde (%23.5)
yalnizca intrakranyal, ikisinde (%11.8) hem orbital hem intrakranyal
komplikasyon mevcuttu. U¢ hastanin intraoperatif elde edilen
kiltirlerinde S. pneumoniae, Streptococcus spp. ve S. constellatus Ure-
di. intrakranyal komplikasyonu bulunan hastalarin yasinin daha biyiik
(medyan 16 ve 12, p= 0.048), cerrahi sayisi (medyan 2 ve 0, p= 0.027),
yatis siiresi (medyan 44 ve 8, p< 0.001) ve toplam izlem surelerinin (med-
yan 110 ve 30, p= 0.015) daha fazla oldugu, basvuruda mutlak notrofil
sayilarinin (medyan 16700/mm? ve 7000/mm?, p= 0.020) ve C-reaktif
protein (229.0 £ 62.9 ve 65.7 + 57.4, p< 0.001) degerlerinin daha yliksek
oldugu saptanmistir. Yalniz bir hastaya endoskopik sints cerrahisi (ESC)
uygulanmistir. U¢ hasta beyin cerrahisi, bir hasta géz hastaliklar bsli-
mii tarafindan opere edilmistir. Takipte subdural ampiyem ve menenjit
komplikasyonu olan bir hastada diisiik ayak sekeli gdzlenmistir. Yalnizca
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Conclusion: Age, length of hospital stay, and surgical requirement in
patients with intracranial complications are higher than those with only
orbital complications. There may be sequelae in patients whose surgical
needs are not met. However, there are cases in whom only conservati-
ve medical therapies were adequate. Randomized studies with larger
numbers of patients are needed to obtain definitive data on optimal
treatment methods and surgical indications for sinusitis complications
in children.

Keywords: Acute bacterial rhinosinusitis, intracranial complications, or-
bital complications, pediatrics

Introduction

Acute bacterial rhinosinusitis (ABRS) is a frequently obser-
ved condition in children. Five to ten percent of all viral upper
respiratory tract infections result in ABRS (1-3). Despite the
decrease in ABRS cases in recent years, there is an increase ob-
served in the rate of orbital and intracranial complications (4).

If treated insufficiently, ABRS can lead to meningitis,
osteomyelit, cavernous sinus thrombosis, epidural abscess,
subdural empyema, intraparenchymal brain abscess or orbital
abscess. These are often grouped as orbital complications
(OCQ) and intracranial complications (IC) (5).

Orbital complications frequently occur as a result of
the spread of ipsilateral acute ethmoiditis through lamina
papyracea or hematogenous way (6). OCs have been defined
under five categories by Chandlerand are ranked as periorbital
or preseptal cellulitis, orbital cellulitis, subperiosteal abscess,
orbital abscess, and cavernous sinus thrombosis (7). In
general, OCs do not result in death; however, they may lead
to vision loss or ICs. Correct diagnosis and treatment are
vital due to probable morbidities. Surgical approaches are
gradually replaced by conservative treatment approaches in
treatment (8). Presence of acute frontal sinusitis significantly
raises the risk of intracranial complication. The infection
may spread to the intracranial region directly through the
frontal sinus posterior table, valveless diploic veins or septic
embolism. High suspicion and quick treatment are of vital
importance in order to prevent long-term complications.

Treatment management requires the participation of
both ear-nose-throat and neurosurgery specialist and long-
term intravenous antimicrobial treatment (6). Although rare,
intracranial complications are important causes of morbidity
and mortality in ABRS (5).

The most commonly known bacterial pathogens of acute
rhinosinusitis are Streptococcus pneumoniae, Haemophilus
influenzae and Moraxella catarrhalis (9). Pneumococci have
decreased as agents subsequent to the extensive use of 7 and

bir hasta altta yatan hastaligi nedeniyle taburculuk sonrasinda kaybedil-
mistir.

Sonug: intrakranyal komplikasyonu bulunanlarin yas, yatis siiresi ve
cerrahi gereksinimi yalnizca orbital komplikasyonu olanlardan daha
fazladir. Cerrahi gereksinimi karsilanmayan hastalarda sekel kalabilecegi
gibi, yalnizca medikal tedavi ile kiir saglanan olgular da mevcuttur. Sinlizit
komplikasyonlarinin ideal tedavi yontemi ve cerrahi endikasyonlari
konusunda kesin verilere ulasilabilmesi icin daha fazla hasta sayisiyla
randomize calismalara ihtiya¢ bulunmaktadir.

Anahtar Kelimeler: Akut bakteriyel rinosinizit, intrakranyal komplikas-
yonlar, orbital komplikasyonlar, pediyatri

then 13-valent pneumococcus vaccines in ARBS and acute
otitis media, and H. influenzae and S. aureus have become more
widespread (4). However, microbiology of ABRS complications
is different compared to that of uncomplicated ABRS. In
retrospective studies conducted on children regarding the
microbiology of complicated ABRS, polymicrobial infections
are frequently seen. Non-pneumococci Streptococcus species
(i.e., Streptococcus milleri group), other anaerobes and
Staphylococcus species have been more frequently isolated
than classic agents of ABRS. It is not known whether there is
a difference between microbiological agents in patients with
intracranial spread and in those with intraorbital or other
types of complications (10,11).

In this study, it was aimed to evaluate the demographic
and clinical characteristics of the patients and the treatments
applied and their outcomes in those treated for sinusitis
complications in our tertiary hospital.

Materials and Methods

A retrospective evaluation was made regarding patients
aged 0-18 years treated as inpatients with a preliminary diag-
nosis of ABRS complication in Dokuz Eylil University, Pediatric
Infectious Diseases Department between January 2014 and
March 2021. Patients detected to have developed compli-
cations for reasons other than ABRS were excluded from the
study. Data on age, sex, underlying disease, diagnosis related
to sinusitis and complications, presenting symptoms and their
durations, examination findings, laboratory values on presen-
tation, radiological findings, antibiotic used before and after
presentation, the ward where the patient was followed, sur-
gical interventions, culture results, length of stay, length of
follow-up, sequela, and mortality were retrieved from patient
files and hospital information system. Patient groups of only
those with OC and those with IC were compared.

Approval was received from the Ethics Board of Dokuz
Eylul University, Medical Faculty (Decision no: 2021/20-06,
Date: 30.06.21).
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All data were statistically analyzed on“IBM Statistical Social
Sciences SPSS 22.0" package program. Categorical variables
were expressed with percentages, normally distributed
continuous variables with mean + standard deviation,
and those with non-normal distribution with median and
minimum and maximum (min-max) values. Chi-square test
was used for the relation between categorical variables and
dependent variables. Fisher’s exact test was used when Chi-
square test assumptions were not met. Inindependent groups,
t-test was used for the relation between normally-distributed
continuous variables and dependent variable. If non-normal
distribution was present, then Mann-Whitney U test was used.
Statistical significance was accepted when P value was under
0.05.

Results

The study included 30 patients presenting to our ward with
a preliminary diagnosis of sinusitis complications, and all were
treated as inpatients. Thirteen patients who were considered
to have developed complications for reasons other than ABRS
were excluded from the study. Of these patients, the compli-
cations were secondary to otitis media in four, infections other
than sinusitis in three (cellulitis, dental infection Epstein-Barr
virus infection) and trauma in two patients. One case was as-
sociated with malignancy and one with fungal agents (Asper-
gillus spp). Even though the etiology of one case with spinal
epidural abscess and another one with isolated intracranial
abscess was not determined, it was not assessed as sinusitis
complication. The remaining 17 patients were included into
the study as complication of acute bacterial rhinosinusitis.

OC alone was present in 11 of the patients (64.7%), IC alone
in 4 (23.5%) and both orbital and intracranial complications in
2 (11.8%). Table 1 summarizes the distribution of IC and OC.
Additionally, one of the cases had skull base osteomyelitis,
another had superior sagittal sinus and necrotizing pneumonia
with sinus rectus thrombosis, and another case had
subperiosteal abscess anterior to the maxilla and dacryocystitis.

Median age was 13 years (min-max= 3-17 years), and
majority of the patients were boys (14, 82.4%) (Table 2). There

Table 1. Intracranial and orbital complications

were two cases followed for thalassemia major and terminal
phase cancer (giant cell glioblastoma), each in one. Other 15
patients did not have any underlying diseases.

Of the patients, 88% were assed using computed
tomography and 58.8% with magnetic resonance imaging.
In the images, maxillary and ethmoidal sinusitis could be
detected in all patients. Frontal sinusitis and sphenoid sinusitis
were present at a rate of 82.4% and 64.7%, respectively. Frontal
sinusitis was found in all patients with IC (Table 2).

Duration of symptoms on presentation was nine days (2-
30 days), number of surgical interventions was 0 (0-2), and
length of stay was 12 days (3-60 days). Fever after admission
during follow-up lasted median seven days (3-9 days) in the
IC group. Fever after admission was not observed in the OC
group. Follow-up of the patients continued for median 47
days (7-324 days) after presentation (Table 2).

It was detected that patients with intracranial complication
were older (median 16 and 12 years, p=0.048) and had a higher
number of surgeries (median 2 and 0, p=0.027), longer length
of stay (median 44 and eight days, p< 0.001) higher duration of
follow-up (median 110 and 30 days, p=0.015). Again, patients
with IC had higher values of absolute neutrophil count
(median 16700/mm3 and 7000/mm?3, p= 0.020), C-reactive
protein (229.0 = 62.9 and 65.7 + 57.4 mg/L, p< 0.001), urea
(mean 8.8 and 12.7 mg/dL, p< 0.001) and creatinine (mean
0.42 and 0.61 mg/dL, p= 0.035), and lower values of absolute
lymphocyte count (median 2463/mm? and 1367/mm?3, p=
0.009) and sodium (mean 137.7 and 134.2 mmol/L, p= 0.005)
on presentation. Table 2 summarizes the comparison of IC and
OC and their data on laboratory findings.

The most frequently observed symptoms were fever
(76%), runny nose (58.8%), swelling on the eyes (58.8%),
and headache (58.8%). The most frequent examination
findings were swelling on the eyes (64%), limitation in eye
movements (35.3%) and postnasal discharge (17.6%). Table
3 demonstrated demographic data, diagnoses, symptoms,
examination findings, and laboratory results of all patients.

Epidural abscess 4 %66.7
Intracranial complications n=6 Subdural empyema ! 667
Meningitis 2 %33.3
Intraparenchymal abscess 2 9%33.3
1 (Preseptal cellulitis) 4 %30.8
2 (Orbital cellulitis) 5 9%38.5
Orbital complications (according to Chandler classification) n=13 3 (Subperiosteal abscess) 3 923.1
4 (Orbital abscess) 1 %7.7
5 (Cavernous sinus thrombosis) 0 %0
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Table 2. Demographic and clinical characteristics with laboratory findings*

Onlyorbital n=11 Intracranial n=6

Total n=17 (%100) (64.7%) (35.3%) p
Age (years) 13 (3-17) 12 (3-17) 16 (9-17) 0.048
Sex Female 3(17.6%) 1(9.1%) 2(33.3%) 0515
Male 14 (82.4%) 10 (90.9%) 4(66.7%)
Imaging cT 15 (88.2%) 9 (81.8%) 6 (100%) -
MRI 10 (58.8%) 5 (45.5%) 5(83.3%) 0.304
Paranasal sinuses Frontal 14 (82.4%) 8 (72.7%) 6 (100%) -
Sphenoid 11 (64.7%) 6 (54.5%) 5(83.3%) 0333
Maxillary 17 (100%) 11 (100%) 6 (100%) -
Ethmoid 17 (100%) 11 (100%) 6 (100%) -
Pansinusitis 10 (58.8%) 5 (45.5%) 5(83.3%) 0.304
Symptom duration on presentation (day) 9 (2-30) 7 (2-18) 12 (7-30) 0.098
Number of surgeries 0(0-2) 0 (0-0) 2 (0-2) 0.027
Length of stay (day) 12 (3-60) 8 (3-35) 44 (22-60) <0.001
Length of follow-up (day) 47 (7-324) 30(7-182) 110 (47-324) 0.015
Duration of fever during hospitalization (day) 5(0-9) 0 (0-0) 7 (3-9) 0.133

Laboratory values White blood cell (/mm?) 10900 (6200-29900) 10100 (6500-22700) 18950 (6200-29900) 0.098
ANC (/mm?) 8100 (3100-27300) 7000 (3100-18800) 16700 (4400-27300) 0.020
ALC (/mm?) 2076 + 887 2463 £ 742 1367 £ 695 0.009
Hb (g/dL) 122+16 121215 123£19 0.823
Plt (10%/mm?) 309 (215-636) 303 (251-636) 424 (218-555) 0.350
BUN (mg/dL) 103 +25 88+20 12.7+0.7 <0.001
Cr (mg/dL) 05+02 042+0.14 0.61+0.17 0.035
AST (U/L) 225 (15-67) 24 (16-67) 19 (15-53) 0.606
ALT (U/L) 18 (7-86) 18 (8-65) 23.5(7-86) 0.776
Alb (g/dL) 3.7+06 395+048 348 £0.74 0.211
Na (mmol/L) 1363 £ 257 137.7 £ 2.1 1342+16 0.005
CRP (mg/L) 1233 +£988 65.7+574 2290+629 <0.001
Sedimentation 533+193 48.7£16.8 69.0 £ 223 0.113

*Data are given as median (min-max), mean + standard deviation or number (%).

CT. Computed tomography, MRI: Magnetic resonance imaging, ANC: Absolute neutrophil count, ALC: Absolute lymphocyte count, Hb: Hemoglobin, Plt: Platelet, BUN: Urea,
Cr: Creatinine, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, Alb: Albumin, Na: Sodium, CRP: C-reactive protein.

A great majority of the patients had used peroral (7, 41.2%)
or parenteral (6, 35.3%) antibiotics prior to presenting to our
institution. In our hospital, 13 of the patients were started on
third generation cephalosporin and/or cephalosporin with
vancomycin or linezolid combination as empirical treatment.
Metronidazole was added to 10 patients suspected or
diagnosed to have intracranial extension. Treatments and
their outcomes are given in Table 4.

Agents in cultures could only be demonstrated in three
patients, and all of them were aspiration or tissue materials
obtained through neurosurgical intervention. The agents
were S. pneumoniae, Streptococcus sppe and S. constellatus
(Table 4).

Endoscopic sinus surgery (ESS) was only performed on one
patient. Three patients were operated on by neurosurgery,
of whom two required recurring surgical interventions.
Debridement was performed in one patient with bilateral
preseptal abscess by ophthalmology.

Drop foot sequela occurred in a 17-year-old male patient
with subdural empyema and meningitis complications. Only
antibiotic, antiedema, and antiepileptic treatments were
applied to this patient. Sequela was not observed in three
patients who have undergone neurosurgery. The only patient
in whom ESS was performed died after being discharged due
to brain tumor. There was no other mortality in the study.
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Discussion

With this study, we presented the demographic and clinical
characteristics of pediatric patients treated as inpatients due
to ABRS complications in a tertiary university hospital and the
treatments applied and their outcomes in a seven-year study
period.

It was observed that majority of our cases were adolescent
males with no underlying disease, and orbital complications
were more frequently encountered. Age of the patients
with IC were higher than those of OC (median the in the OC
group was 12 years and 16 years in the IC group, p= 0.048).
In a review of 16 studies examining pediatric patients with
IC, adolescent males have been found to be the majority of
the cases. In that review, it has been found that 50-100% of
the cases were males and mean age varied between 10-15.8
years (12). In a study from the USA including inpatients due to
ABRS complication, mean age of the patients under the age of
20 years has been found to be 8.6 years in the OC group and
12.4 years in the IC group. Age difference between these two
groups has been found to be significant. Moreover, being male
(OR= 1.69, Cl 1.55-1.84, p< 0.001) an being aged 9-15 years
have been found to be risk factors for OC development (4). As
it is known, frontal sinusitis and ICs are frequently associated,
and frontal sinuses do not complete their development until
the adolescent period. This situation partly explains the older
age found in IC groups. The predisposition of the adolescent
age group and male sex to sinusitis complications can also be
explained by the increased vascularization and width of the
diploic system (4,13,14). Our findings are in concordance with
the literature.

Median age of our patients with OC (12 years, min 3-max
17 years) was detected to be higher than previous studies. A
clear reason cannot be given since our study did not search
for the answer to this situation. Younger children may have
presented to the doctor at an earlier period and received
appropriate treatment sooner. As a result, they may have
not developed complications or developed milder ones like
preseptal cellulitis and been treated as outpatients.

The most frequent OCs in the literature are in Chandler
Il (orbital cellulitis) class (30.3%). Throughout the years, the
prevalence of orbital abscess has decreased. Since preseptal
cellulitis is a mild complication that could be treated in
outpatient clinics, it is relatively less observed in research and
case series (8). The most frequent ICs are subdural empyema
(49%) and epidural abscesses (36%) (12). Distribution of
complicationsin our patient population was found compatible
with previous data.

Similar to our study, duration of symptoms on presentation
has been reported as mean 10 days in a study including 202
cases (13). Although symptom duration was longer in the

IC group of our study, the difference was not statistically
significant [7 (2-18) days and 12 (7-30) days, p= 0.098]. In a
systematic analysis of pediatric patients with IC, symptom
duration has been found as mean 13.4 days, similar to our
study (12).

Absolute neutrophil count and CRP values were found
higher and absolute lymphocyte count and sodium values
were found lower in the IC group. In a retrospective cohort
study, higher CRP (mean 18.1 mg/dL) and sedimentation
(mean 82 mm/h) values were found in those with intracranial
empyema when compared to children with ABRS but without
complication (15). Elevated CRP, high neutrophil count, low
lymphocyte count, and sodium values can be alarming for the
physician in terms of IC presence.

All of our culture growths were samples obtained from
patients having undergone neurosurgical intervention, and
all contained streptococci species. Two patients were types
as S. pneumoniae and S. constellatus, each, but the last patient
could not be types. ESS was performed in only one patient, and
growth was not detected in sinus aspirate. In a case series of 25
pediatric patients, more than one organism has grown in 54%
of abscess, sinus and peripheral blood cultures. Streptococci
species have been isolated in 53% and staphylococci species
in 24% of the cultures. In our study, similar to the above-
mentioned one, Streptococcus milleri group (S. anginosus,
S. constellatus and S. intermedius) and coagulase negative
staphylococci were detected the most frequently (16).

Our case in whom S. constellatus growth was detected
was a 14-year-old male patient that presented with neck
rigidity, swelling on both eyes and limitation of looking
upward. The patient in question was diagnosed with epidural
abscess, preseptal cellulitis, sinus vein thrombosis, and
necrotizing pneumonia. Streptococcus milleri group bacteria
may cause disseminated infections, multiple abscesses, long
hospitalization, and recurring surgical interventions (17).

Since culture could be performed in a handful of patients
surgically in our study, treatment was started empirically and
changes were made according to clinical course. Sinus aspirate
cultures or intraoperative cultures can make it possible to
detect the agent and plan treatment according to the agent.

In a current systematic review, it has been expressed
that rate of surgical intervention dropped from 45% to 22%
in pediatric patients with ophthalmologic complications (8).
In our case series, none of the 11 patients with only orbital
complication had a surgical intervention. Sequela was
not observed in seven patients who were followed for an
appropriate amount of time. Three patients did not come
to follow-up visits. One of the cases who was not followed
(patient number 10) was evaluated on day 10, and proptosis
of the right eye still continues. In another patient, minimal
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double vision and proptosis of the left eye continue but
follow-up is still not terminated. Mortality was not observed
in the OC patient group.

In a review examining 16 studies published between 1983
and 2011 including 179 pediatric cases with intracranial sinusitis
complication, it has been detected that nearly all patients with
subdural, epidural and intracerebral abscess underwent a
neurosurgical intervention and most of them underwent ESS.
Of the patients, 73% recovered fully. Complications in those who
did not fully recover have been found as neurological alterations
(ongoing seizures, hemiparesis, loss of hearing, aphasia),
postoperative hydrocephaly, recurrent empyema development
and recurring surgical requirement. Only six deaths have been
reported in the review. Total morbidity and mortality have been
reported as 27% and 3.3%, respectively (12). Mortality has been
reported as 20.7% in a case series of 82 IC patients, mostly aged
under 18 years, treated in Northern Africa between 2006 and
2009 (13). Among the six patients belonging to our IC group,
one underwent only ESS, three underwent neurosurgery, but
two did not undergo any surgical interventions. Patients that
did not undergo any surgical interventions had meningitis and
subdural empyema. While foot sequela still continues in one
of these patients two month after discharge, the other one is
sequela-free. All of the patients operated on by neurosurgery
are sequela-free. The patient having undergone ESS was an
oncology patient diagnosed with giant cell glioblastoma and
died one month after being discharged. Rate of sequela in the
IC group was 16.6%. Rate of surgical intervention was relatively
lower than those of previous studies, and low rate of mortality
and morbidity also caught attention. We can say that close
monitoring of the patients and appropriate and long term
parenteral antimicrobial treatment have an important role here.

Limitations of our study include lack of data due to its
retrospective design, differences in practices and differences
in follow-up. These limitations were tired to be avoided
by meticulously scanning data from patient files, hospital
information system, and epi-crisis reports. Low number of
patients also lowers the power of statistical analysis. However,
we believe that our study presented important outcomes
since it focused on only pediatric patients in a tertiary hospital
that serves both adults and children.

To conclude, age, length of stay, and need for surgery
are higher in the intracranial complication group due to
acute bacterial rhinosinusitis when compared to those with
orbital complications. Cases with IC were less in number
but received treatment longer as inpatients. The patient
with sequela development was again in the IC group. This
situation, once again, underlines the importance of IC, despite
being rare. Just as sequela may be seen in patients whose
surgical needs are not met, there are cases that are cured

with only medical treatment. Today, when surgical treatments
are decreasing gradually, it is seen that prospective studies,
where the patients are thoroughly followed in the long-
term, are needed to choose the most appropriate surgical
approaches, empirical antibiotics and treatment durations.
Until ideal approaches have been clarified, close follow-up of
the patients after discharge for clinical worsening and sequela
and early intervention are of grate importance.
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