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Abstract 

Objective: To analyze the clinical course, management and outcomes of sinogenic 
intracranial abscesses in children over a ten-year period at a tertiary university hospital. 

Study Design: Retrospective cohort. 

Setting: Branch of Pediatric Otorhinolaryngology of a tertiary academic hospital center with 
Pediatric Neurosurgery and Pediatric Intensive Care facilities. 

Methods: Electronic charts of 14 pediatric patients below 18 years of age admitted with 
intracranial abscesses secondary to acute rhinosinusitis between January 2015 and 
December 2024, were retrospectively reviewed. Demographics, clinical presentation, 
laboratory findings, radiological results, microbiology, surgical and medical management, 
and outcomes were analyzed. 

Results: Males predominated (64.3%) with a mean age of 12.14 years. All patients 
presented with fever, and the majority had headache (92.9%) and neurological symptoms 
(57.1%). The frontal sinus was involved in all cases and subdural abscesses represented 
the most common intracranial complication. Streptococcus anginosus group was 
identified in 71.4% of positive cultures. All patients underwent surgery and broad-spectrum 
antibiotics, with an average of 1.8 surgeries per child. Mean length of hospitalization was 
53.2 days. No mortality or significant long-term morbidity occurred in this series. 

Conclusion: Sinogenic intracranial abscesses affect predominantly adolescent males and 
are predominantly related to frontal sinusitis. Streptococcus anginosus group strains were 
the predominant pathogen harvested in our series. Despite their high clinical severity, 
favorable outcomes without long-term sequelae can be achieved if timely surgical 
management and appropriate and appropriate antimicrobial therapy are provided. Careful 
monitoring of adolescents with acute rhinosinusitis is warranted for early detection of 
intracranial complications. 
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INTRODUCTION 

Acute bacterial rhinosinusitis occurs in about 7% of children with upper respiratory 
infections (1). Rarely, this common inflammation of the paranasal and nasal sinus mucosa 
can complicate and extend to the orbit and/or intracranially, especially in children. 

Orbital complications (OC) are the most common and comprise around 80% of acute 
rhinosinusitis (ARS) complications and occur mostly in children under five years old (2-4). 
These complications can be classified as pre-septal or orbital cellulitis, subperiosteal 
abscess, orbital abscess and cavernous sinus thrombosis, as described by Chandler (5).  

In contrast, intracranial complications (IC) are considerably less frequent, affecting mainly 
male adolescent and leading to much higher morbimortality. Before the implementation of 
broad-spectrum antibiotics, imaging and surgical improvements, mortality rates could 
reach as high as 100% depending on location. However, in recent years, diagnosis has 
become more precise through advanced imaging by computerized tomography (CT) and 
magnetic resonance imaging (MRI) and more effective and time-sensitive treatment, led to 
a mortality drop to around 3-12% (6,7).  These life-threatening complications include 
intracranial abscesses (ICAbs), meningitis and dural sinus thrombosis (8).  Furthermore, 
ICAbs can be divided into extradural, subdural and intraparenchymal. 

Infection can progress intracranially either directly through sinus wall dehiscences, bony 
erosion necrotic areas of osteomyelitis; or indirectly, via the valveless diploic veins that 
connect the intracranial venous system and the vasculature of the sinus mucosa. The peak 
in vascularity and in relative blood supply that occurs in children during the development of 
the sinuses may explain why these complications are more common in children than adults 
(9). 

This study aims to address the recent experience of a tertiary university hospital in the 
management of ICAbs secondary to ARS, during a period encompassing the last ten years.  

 

 

Material and methods 

Setting 

Section of Pediatric Otorhinolaryngology of the Department of Otorhinolaryngology from a 
tertiary academic hospital center with Pediatric Neurosurgery and Pediatric Intensive Care 
facilities. 
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Study design  

Electronic charts from children below 18 years of age, admitted to a tertiary pediatric care 
hospital with a diagnosis of ICAbs between January 2015 and December 2024, were 
retrospectively reviewed. All data available – clinical, microbiology and imaging by CT or MRI 
- were screened to identify ICAbs of sinogenic origin.  

Patients with fungal rhinosinusitis, immunosuppression, cranial dysmorphias or trauma, 
genetic syndromes, congenital malformations and neoplasms were excluded from this 
investigation. 

This study was approved by the institutional Ethics Committee of ULSSJoão  
(Ref. CE-453-24). 

   

Study Variables 

The following information was collected from the electronic records of each patient: age, 
gender, comorbidities, month and year of diagnosis, symptoms and their duration before 
hospitalization, antimicrobials and steroids before admission, laboratory findings (C-
Reactive Protein - CRP, neutrophils, lymphocytes and leucocytes on admission, after 
surgery and before discharge), laterality and sinus affected by ARS, ICAbs and concomitant 
complications, microbiology results, medical and surgical management, length of 
hospitalization (LOH) and duration of stay in the Pediatric Intensive Care Unit when needed. 

 

Data analysis 

Quantitative variables were described using their means and range, whereas categorical 
variables were described as numbers and percentages. For statistical analysis, Fisher’s Test 
was used to compare categorical variables like demographics and clinical presentation, 
Man-Whitney U Test for non-parametric continuous variables and Spearman Correlation for 
continuous variable associations. Significance was set at p ≤ 0.05. All statistical analysis 
was performed with IBM SPSS Statistics Data Editor™ 30.0. 
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RESULTS 

Demographics  

This study included 14 pediatric patients fitting the previously defined criteria. There was a 
male predominance, with nine boys (64,3%), and five girls (35,7%). Mean age at diagnosis 
was 12.14 ± 3.04 years old (range 7-17), nine (64.3%) were older than 12 years old. Thirteen 
patients (92.9%) were Caucasian and one child (7.1%) was of Romani ethnicity.   

None had a prior diagnosis of chronic rhinosinusitis or history of rhinosinusitis 
exacerbations as well as no prior procedures by otorhinolaryngology or neurosurgery. Five 
(35.7%) children had significant comorbidities including peripheral pulmonary stenosis, 
intellectual difficulties, obesity, vesicoureteral reflux and median cerebral artery stroke at 
birth without long-term sequelae. No comorbidity was associated with likelihood to develop 
a specific complication. 

Seasonality of presentation was as follows:  Winter (n=7, 50%), followed by Spring (n=5, 
35.7%) and Summer (n=2, 14.3%), and no cases presented during Autumn. No statistical 
differences in incidence were found in this cohort between the pre-COVID and the post-
COVID eras. The average of cases per year was 1.2 from 2015 to 2019 and 1.6 from 2020 
and 2024. No cases were admitted in 2020. A summary of patients’ demographics, affected 
sinus, intracranial abscesses and concomitant complications, surgical team, type of 
intervention and reintervention can be found in Table 1. 

 

Clinical Presentation 

All children had symptoms prior to diagnosis, lasting on average 7.21 ± 4.39 days (range 1-
15 days). Symptoms included fever (100%), headache (92.9%) and neurological symptoms 
(57.1%) such as seizures, hemiparesis/paresis and prostration (Table 2). Seizures were 
more common in children ≥12 years old (p = 0.049).  

Prior to admission, half of the patients (n=7) had at least one observation by a doctor and 
were prescribed antibiotics as depicted in Table 2. Taking antibiotics prior to hospitalization 
was associated with longer periods of vomiting before admission when compared with 
those without antibiotics (8.3 ± 6.1 days vs 1.75 ± 0.5; p = 0.028).  

 

Laboratory Findings  

Most children had available blood test results from the day of admission, 1-2 days after 
surgery and 1 to 10 days before discharge. Only one child did not have blood work from the 
day after surgery. On admission the average CRP was 202.09 ± 103.42 mg/L, average White 
Blood Cell (WBC) count 17.47 ± 6.80, x 109 /L, neutrophils 83.9 ± 9% and lymphocytes 9.9 ± 
6.3 % resulting in an average Neutrophil-to-Lymphocyte Ratio (NLR) of 12.3 ± 7.8. Statistics 
showed a trend for higher CRP values on admission on children ≥12 years old (p=0.072) and 
also that the longer the child was symptomatic the higher lymphocytes would be on 
admission (rs= 0.6; p=0.028).  
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When it comes to sinus involvement, cases of pansinusitis had lower neutrophil values on 
admission (p=0.014); and after surgery the NLR was still lower (p= 0.014), with lower 
neutrophil (p = 0.021) and higher lymphocyte counts (p= 0.014). 

Following surgical and medical management, CRP and NLR tended to decrease 
progressively and reached their lowest scores on the discharge day. This difference was 
significant in regard to the CRP values after surgery (p=0.019), more noticeably in older 
children (rs = 0.718, p =0.006). Laboratory results are presented in Table 3. 

 

Sinus involvement and concomitant complications  

The frontal sinus was involved in all cases. Five (35.7%) children had pansinusitis, and 
extension to the sphenoid sinus occurred only in this context. Frequencies of afflicted 
sinuses are presented in Figure 1 and types of intracranial and extracranial complications 
are described in Table 4.  

All patients had either a CT scan and/or MRI on admission (Figure 2). The most common 
ICAbs were subdural abscesses (n=10), three were isolated and seven occurred in 
association with other forms of bacterial complications. Out of three cases with 
meningoencephalitis, two had concomitantly sagittal sinus thrombosis (p = 0.033) and all 
these had concomitant involvement of the sphenoid sinus (p = 0.027). 

Patients with intraparenchymal cerebral abscesses presented with higher CRP levels on 
admission (p = 0.048), whereas in epidural abscesses the CRP on admission tended to have 
the lower values (p= 0.009). Osteomyelitis of the frontal bone was associated with shorter 
periods of fever before hospitalization (p = 0.028). 

Three patients (21.4%) exhibited concomitant orbital complications on admission and all of 
them coincided to have subdural abscesses, with pre-admission symptoms lasting 
between seven and fifteen days.  

 

Bacteria and antimicrobial management 

Bacteria species were identified in seven children (50%) through direct sample (abscesses 
– n=5, 71.4%), blood culture (n=1, 14.3%), lumbar puncture (n=1, 14.3%) or molecular 
diagnosis (n=1, 14.3%). Streptococcus anginosus group was the most commonly identified 
species (n=5, 71.4%). Culture was polymicrobial in two (28.6%) cases. Only one case 
(11.1%) identified two anaerobic microorganisms. The microbiology results are shown in 
Table 5. Pre-hospitalization antibiotic therapy was not statistically associated with the 
microbiology results.   

All patients were treated with broad-spectrum antibiotics; twelve (85.7%) were 
administered ceftriaxone, eleven (78.6%) metronidazole, eight (57.1%) vancomycin, two 
(14.3%) meropenem and one (7%) was given cefotaxime. One child had an allergic reaction 
to IV ceftriaxone and vancomycin and was switched to IV meropenem. Children were 
hospitalized until the end of intravenous broad-spectrum antibiotic administration, 
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averaging 43.29 ± 22.15 days. Ten (71.4%) had adjunct corticotherapy. The three (21.4%) 
patients who had thrombosis of the sagittal or cavernous sinus were also initially 
administered low-weight subcutaneous heparin for an average of 36.3 ± 41.36 days, and 
two of them later transitioned to oral warfarin, one for 9 months and the other for 12 months. 

Meropenem was associated with lymphocytosis after surgery (p = 0.048). Treatment with 
metronidazole led to lower lymphocyte counts (r=-0.586, p=0.036) and higher NLR (r=0.586, 
p=0.036) after surgery. 

 

Surgical management 

All patients underwent otorhinolaryngology and/or neurosurgical procedures, with an 
average of 1.8 surgeries per child (1-5). Half of the inaugural surgical treatments were 
performed by both teams simultaneously.  Patients’ intracranial abscesses were treated 
with craniotomy with or without FESS. Surgical approaches can be found in Table 6.  

 

Outcomes   

Length of hospitalization was 53.2 ± 28.1 days on average, (range 32 to 121 days) and this 
parameter was statistically associated with longer periods of fever before hospitalization (rs 
= 0.666, p= 0.013). No correlations were found between LOH and other factors like clinical 
presentation, comorbidities, sinus involvement, type of IC and concomitant complications, 
type of surgical or medical treatment and biochemical or microbiological results (p>0.05).  

Five patients (35.7%) needed a second surgery, and children ≥12 years old were more likely 
to need revision surgical interventions (p = 0.045). Two patients had revision surgery to drain 
a residual abscess, one by neurosurgery and another by the otorhinolaryngology team, by 
frontal trephination revision. One child underwent a revision of the previous frontal 
trephination plus an additional neurosurgery and otorhinolaryngology combined surgery to 
drain a residual subdural abscess; Yet another patient required reintervention to deal with 
a scar dehiscence and an additional revision craniotomy. Lastly, one case needed a total of 
five neurosurgical reinterventions due to persistent hydrocephalus formation, which was 
initially managed with an external ventricular shunt and eventually with a 
ventriculoperitoneal shunt. 

No cases of mortality were registered and morbidity rate was 7.1% derived from 
ventriculoperitoneal shunt placement for hydrocephaly management. All other cases are 
still alive and with no significant morbidity at the time of data review for this study in January 
2025.  
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DISCUSSION 

The current study, dedicated to the recent experience in the management of pediatric 
sinogenic intracranial abscesses, showed that these rare complications mainly affected 
male adolescents with frontal ARS. Timely diagnosis and management led to a good  overall 
outcome. This is in line with Patel et al (6) who states that given the severity of ICAbs and 
lack of specific signs and symptoms, a high degree of suspicion is important for early 
detection, so that broad spectrum antibiotic administration and early surgical intervention 
can be successful in minimizing morbimortality and guaranteeing a positive outcome in 
these children. 

Sex prevalence and average age were also congruent with previous studies, showing that 
adolescent boys are the most affected (10-12), which can be explained by their larger frontal 
sinuses, by the rapid development of the frontal sinus mucosa and neovascularization of 
the valveless diploic veins during adolescence, making them more prone to bacterial 
dissemination (8,13,14).  

Interestingly, Bhat et al (15) described a non-statistical increase in IC in the years following 
the COVID pandemic, along with a change in seasonality. In our investigation, statistical 
differences in incidence were not found when comparing admissions before and after 
COVID. Year 2020 was the only period without ICABs admissions, most likely due to 
infection control measures implemented at the time.  

Previous publications (6,11,16) described the majority of symptoms as non-specific, like 
fever and headache, with very few describing the typical symptoms of rhinosinusitis, like 
nasal discharge and facial pain, which is in line with our results. In contrast, our patients 
had higher rates of neurological symptoms, 57.1% upon admission, compared to other 
groups who described these symptoms in 18-38% of children at presentation and usually 
associated with longer LOH (6,10,17).  

Most patients presented with leukocytosis and elevated CRP levels, as expected (10,11,18). 
Older children tended to present with greater CRP and Neutrophil-to-Lymphocytes Ratio 
(NLR), which might let us assume that adolescent’s inflammatory response tends to be 
more intense and more similar to adults rather than to toddlers. 

Surgical and medical intervention are unquestionably important in the treatment of ICAbs. 
Our patients showed an analytical decline in CRP and NLR values immediately after 
surgery; this decline was even more pronounced in older children. So far, NLR has not yet 
been tested on its specificity to identify intracranial infections and cut-offs have not been 
properly defined. Yet the intervals 5 - 10 for local infections and 10 - 13 for systemic 
infections may be used as proposed by Buonacera et al (19). The average NLR in this study 
(12.3 ±7.8) was above the proposed cut-off and it was interesting to observe its changes 
paralleling CRP values during the patients’ recovery.  

Similarly to previous studies (6,10,11), in which the frontal sinus was the most frequently 
involved, all patients in our series had frontal sinusitis. The frontal sinus begins its 
expansion after 2 years of age, growing rapidly between the ages of 6 and 19, explaining the 
rarity of frontal sinus affection and ICAbs development in younger children (20).  
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When it comes to the proportions of ICAbs, subdural (21,22) and epidural (9,10,16) 
collections have been described as the most commonly encountered sites. Infections in 
the subdural space are capable of faster dissemination when compared to epidural 
abscess, that spread in a slower fashion due to limited potential space between the dura 
and skull (9). In accordance, epidural abscesses were found to have lower CRP values on 
admission and discharge when compared to intraparenchymal cerebral abscesses.  

In the current series, the sphenoid sinus was only involved in situations of pansinusitis and 
was never the sole offender, which is in concordance with previous studies which show that 
sphenoid rhinosinusitis is responsible for IC in a small percentage of cases (6,10). The 
severity of rhinosinusitis seemed to be more closely associated with cases of pansinusitis, 
meningitis and sagittal sinus thrombosis than to the sphenoid sinus involvement per se. 
Also, pansinusitis was associated with higher rates of lymphocytosis after surgery, 
potentially suggesting a change of the immune system response. 

Orbital involvement should not distract from the possibility of concomitant intracranial 
complications in children (16), since they can be prevalent in up to 21% of children, as seen 
in this series.  

Although, other studies obtained higher rates of positive microbiology cultures (92-94%) 
(6,8,10,16), only 7 (50%) of our patients had an identified pathogen. Microbiology of 
uncomplicated ARS tends to differ from the bacteria involved in sinogenic abscess 
formation. Traditionally most cases of ARS are caused by Haemophilus influenzae, 
Streptococcus pneumoniae and Moraxella catarrhalis (13). However, since the 
implementation of broad-spectrum antibiotics and the administration of the 
antipneumococcic vaccine to children it is theorized that the main responsible pathogens 
involved have changed (11, 23). In the current study, strains Streptococcus anginosus were 
the most frequently isolated bacteria (n=5/7, 71.4%); in fact this is a group whose 
pathogenicity is mainly explained by its ability to secret hyaluronidase leading to 
liquefication and abscess formation (24). We have not found polymicrobial growth to be 
linked to LOH as shown previously by Schupper et al (11), probably because there were only 
two patients with polymicrobial cultures in our study. 

Third generation cephalosporins were administered to our patients for aerobic gram 
negative coverage, metronidazole for anaerobic coverage and its ability to penetrate the 
blood brain barrier and vancomycin was used to cover against methicillin-resistant 
staphylococcus aureus or until it was excluded by microbiology results in agreement with 
the work of Brook (25). Yoshikawa et al (26), advised that anaerobic bacteria play an 
underestimated role in subdural empyema formation. In accordance, metronidazole was 
administered to 11 of 14 of our children (78.6%).  

No sinus involvement, type of complication or surgical procedure/intervention was 
statistically more likely to be associated with the need for reintervention. 

The average LOH was higher than what other studies of the kind have described (10, 11, 18). 
On the other hand, the results may be over-estimated since after removing two outlier 
patients (121 and 116 days of hospitalization) the average LOH reduces to 42.3 days. One 
of these patients was admitted for 121 days, staying long after clinical improvement 
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because of social services problems that led to a potential overestimation of average 
length. The second longest hospitalization had a cerebellar and subdural abscess and 
cavernous sinus thrombosis that complicated with hydrocephalus, needing multiple 
neurosurgery reinterventions.   

Other studies have identified polymicrobial cultures and frontal sinus involvement as 
potential risk factors for longer LOH (11), however, this was not the case in this series, as 
LOH was not influenced by presentation on admission, comorbidities, sinus involvement, 
type of ICAbs and concomitant complications, type of surgical or medical treatment and 
biochemical or microbiological results. 

Contrary to other studies, no patient had long term neurological sequelae on follow-up 
(6,8,10,16) but one child had significant morbidity due to hydrocephalus development. 
Whilst our study has shown very favorable outcomes, we must bear in mind other 
publications like the paper by Patel et al (6), whom in a systematic review of 180 patients, 
attributed rates of morbidity and mortality from sinogenic intractranial complications as of 
27% and 3%, respectively.  

The limitations of this study derive from its retrospective nature with small sample size, 
however, the fact that all cases were admitted and treated in the same hospital center 
makes its methodology congruent across all patients. On the other hand, patients have 
different follow-up times, ranging from ten years to six months. Lastly, microbiology results 
being positive in only 50% of cases makes conclusions hard to draw in this domain. Future 
prospective multicenter studies are certainly warranted. 

 

Conclusions  

Our findings confirm the predominance of ICAbs in adolescent males, with subdural 
abscesses as the most common intracranial complication associated with ARS. The frontal 
sinus stood out as the main culprit in the genesis of ICAbs. Streptococcus anginosus group 
emerged as the predominant pathogen in our cohort.  

Despite the inherited risk of significant morbidity and mortality, our series demonstrated 
that favorable outcomes can be achieved if early recognition, timely surgical management 
and appropriate antimicrobial therapy are implemented.  
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 TABLES 

 

Table 1- Summary demographics, affected sinus, intracranial abscesses and concomitant 
complications, surgical team and intervention, reintervention team 

 

 Age/ 
Gender  

Season,  
Year 

Intracranial abscesses and 
concomitant complications 

 Affected 
Sinuses 

Surgical 
Team 

Surgical Intervention Reintervention  

1 15/M W, 2015 Ca E ORL Drainage via FESS; Maxillary 
antrostomy; Anterior and 
posterior  Ethmoidectomy 

 

2 14/M Sp, 2015 Right Frontoparietal Sa; 
Cerebritis  

Fr, E, Mx ORL + NS Right parietal Craniotomy; 
Maxillary antrostomy via  FESS; 
Ethmoidectomy via  FESS;   

 

3 13/M Sp, 2015 Parietal Ca; Sa; SST; Men; 
Encephalitis 

Pansinusitis ORL Maxillary antrostomy;  Anterior 
Ethmoidectomy;   

ORL  

4 12/F W, 2018 Left Frontal Ea Pansinusitis ORL + NS Left frontal craniotomy; 
Ethmoidectomy; Maxillary 
Antrostomy; Trephination of 
frontal sinus   

 

5 17/F W, 2018 Cerebelar Ca; Sa; CVST; 
Post Septal Cellulites; 
Hydrocephalus 

Fr, E ORL + NS Drainage via  FESS; Occipital 
craniectomy;  Maxillary 
Antrostomy; 

NS 

6 12/M W, 2019 Left Sa; SST; Men; Pre-
Septal Cellulitis; 
Encephalitis 

Pansinusitis ORL + NS Frontal and temporal 
craniotomy;  Maxillary 
Antrostomy;  Ethmoidectomy; 

 

7 17/M W, 2021 Right Frontal Ca Pansinusitis ORL Maxillary antrostomy via  FESS; 
Ethmoidectomy via  FESS; 
Trephination of frontal sinus; 

ORL + NS 

8 8/F Sp, 2022 Left Parasagittal Sa; Men Pansinusitis NS Craniotomy  

9 12/M Sp, 2022 Bilateral Frontal Sa; 
Osteomyelitis 

Fr NS Frontal craniotomy; Trephination 
of frontal sinus; Maxillary 
antrostomy; Ethmoidectomy  via  
FESS; 

ORL 

10 9/M Sm, 
2022 

Left anterior Ea; Left Fronto-
Lateral and Right Parafalcial 
Sa; Osteomyelitis 

Fr NS Craniotomy; Trephination of 
frontal sinus;  

 

11 7/M W, 2022 Bilateral Fronto-Temporal 
Sa; Right Frontal Ea 

Fr ORL + NS Maxillary antrostomy via  FESS; 
Ethmoidectomy via  FESS; 

 

12 13/F W, 2024 Right Frontal Ea; Cerebritis Fr ORL + NS Frontal drainage via  FESS; Right 
frontotemporal craniotomy; 
Trephination of the right frontal 
sinus; Anterior and posterior 
ethmoidectomy; Maxillary 
antrostomy  

ORL 

13 11/F Sp, 2024 Right Parafalacial Sa; Right 
Paramedian Ea 

Fr ORL + NS Frontal craniotomy; Maxillary 
antrostomy via  FESS; 
Ethmoidectomy via FESS; 

 

14 10/M Sm, 
2024 

Left Frontoparietaltemporal 
Sa; Right Paramedian frontal 
Sa 

Fr NS Frontoparietaltemporal 
Craniotomy; 
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M: Male; F: Female; Fr: Frontal; E: Ethmoidal; Mx: Maxillary; S: Sphenoid;  
Ea: Epidural abscess; Sa: Subdural abscess; Ca: Cerebral abscess; Men: Meningitis; SST: 
Sagittal sinus thrombosis; CVST: Cavernous Sinus Thrombosis. W: Winter, Sp: Spring; Sm: 
Summer. Otorhinolaryngology: ORL. Neurosurgery: NS 

 

Table 2 – Symptoms on hospital admission and pre-hospitalization therapy. 

 

 

Table 3 – Laboratory findings (mean ± sd), on admission after surgical treatment and before 
hospital discharge 

 Before admission After surgery Before 
discharge  

CRP (mg/L) 202.09 ± 103.42 133.95 ± 92.2 9.23 ± 15.4 
WBC count (x 109 /L) 17.47 ±  6.80 14.01 ±  5.57 7.84 ±  4.86 
Neutrophils (%) 83.9 ± 9 78.4 ± 10.9 45.96 ± 22.2 
Lymphocytes (%) 9.9 ± 6.3 14.5 ± 9 40.75 ± 17.9 
NLR 12.3 ± 7.8 7.5 ± 4.3 2.18 ± 3.42 

 

 Frequency (%) Mean duration of 
symptoms  

Presenting Symptoms   

Fever 14 (100) 6.08 ± 4.4 

Headache 13 (92.9) 8.08 ± 4.7 

Vomit 7 (50) 4.57 ± 2 
Rhinorrhea 5 (35.7) 5.2 ± 5  
Cervicalgia 2 (14.3) 8 ± 8  

Frontal edema 2 (14.3) 2.5 ± 0.7  

  

Neurological  Symptoms  8 (57.1) 
        Seizures  5 (35.7) 

           Paresis 5 (35.7) 
   Prostration  3 (21.4) 

        Aphasia 2 (14.3) 
  
Antimicrobials  prior to hospitalization  7 (50) 

         Amoxicillin and Clavulanic Acid 5 (35.7) 
                            Azithromycin 1 (7.1) 
                  Not specified  1 (7.1) 

  
Corticotherapy prior to hospitalization  2 (14.3) 
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Table 4 -Infected sinus, laterality and type of ARS complication. 

 Frequency (%) 
Rhinosinusitis Laterality  

  Unilateral 10 (71.4) 
  Bilateral 4 (28.6.3) 

  
Intracranial Abscesses   

  Subdural  10 (71.4) 
  Cerebral  4 (28.6) 
  Epidural  3 (21.4) 

  
Other concomitant Septic IC  

  Meningitis 3 (21.4) 
  Cerebritis 5 (35.7) 

  Encephalitis 2 (14.3) 
              Osteomyelitis 2 (14.3) 

 Sagittal Sinus Thrombosis 2 (14.3) 
 Cavernous Sinus Thrombosis 1 (7.1) 

  
Concomitant Orbital Complications  3 (21.4) 

  Pre-Septal Cellulitis 2 (14.3) 
  Post-Septal Cellulitis 1 (7.1) 

 

 

 

Table 5 –Bacterial Isolates  

Species  N=14; Frequency (%) 
Positive Results  7 (50) 

 Streptococcus intermedius* 3 (42.9) 
 Streptococcus constellatus* 2 (28.6) 
 Streptococcus pneumoniae 2 (28.6) 

 Staphylococcus epidermidis 1 (14.3) 
 Fusobacterium nucleatum  1 (14.3) 

 Dialister pneumosintes 1 (14.3) 
(*belongs to the Streptococcus anginosus group) 
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Table 6 – Surgical management  

Surgical Approach Frequency (%) 
Surgical team   

   Otorhinolaryngology 10 (71.4) 
                  Neurosurgery 11 (78.6) 
 Neurosurgery+Otorhinolaryngology 7 (50) 

  
Surgical procedure 14 (100) 
        Craniotomy 9 (64.3) 
                       FESS 7 (50) 
                Maxillary antrostomy 11 (78.6) 
                   Ethmoidectomy 9 (64.3) 
       Frontal Sinus Trephination 5 (35.7) 
                 Craniectomy 1 (7.1) 
          Frontal Sinusotomy 1 (7.1) 
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FIGURES  

Figure 1 – Frequency of infected sinus  

 

 

 

 

 

Figure 2 –  Axial (A), coronal (B, C) and sagittal (D) T2 weighted MRI brain images of patient 
13 

 

 



 1 

STROBE Statement—Checklist of items that should be included in reports of cohort studies  

 

 Item 
No Recommendation 

Page No 

Title and abstract 1 (a) Indicate the study’s design 

with a commonly used term in 

the title or the abstract –  

Page 6 - “A Ten Year Experience”; 

 

(b) Provide in the abstract an 

informative and balanced 

summary of what was done 

and what was found 

 

Introduction 

Background/rationale 2 Explain the scientific 

background and rationale for 

the investigation being 

reported 

Page 7 – “Acute bacterial rhinosinusitis occurs in 

about 7% of children with upper respiratory 

infections (1). Rarely, this common inflammation 

of the paranasal and nasal sinus mucosa can 

complicate and extend to the orbit and/or 

intracranially, especially in children.” 

Objectives 3 State specific objectives, 

including any prespecified 

hypotheses 

Page 7 – “This study aims to address the recent 

experience of a tertiary university hospital in the 

management of intracranial abscesses secondary 

to acute rhinosinusitis, during a period 

encompassing the last ten years.” 

Methods 

Study design 4 Present key elements of study 

design early in the paper 

Page  8 – “Electronic charts from children below 18 

years of age, admitted to a tertiary pediatric care 

hospital with a diagnosis of intracranial abscesses 

between January 2015 and December 2024, were 

retrospectively reviewed. All data available – 

clinical, microbiology and imaging by CT or MRI 

- were screened to identify intracranial abscesses of 

sinogenic origin. ” 

Setting 5 Describe the setting, locations, 

and relevant dates, including 

periods of recruitment, 

exposure, follow-up, and data 

collection 

Page 7-8 “Pediatric Otorhinolaryngology of the 

Department of Otorhinolaryngology from a tertiary 

academic hospital center with Pediatric 

Neurosurgery and Pediatric Intensive Care 

facilities.” 

Participants 6 (a) Give the eligibility criteria, 

and the sources and methods 

of selection of participants. 

Describe methods of follow-up 

Page 8 “children below 18 years of age, admitted to 

a tertiary pediatric care hospital with a diagnosis of 

ICAbs”; “All data available – clinical, 

microbiology and imaging by CT or MRI - were 

screened to identify ICAbs of sinogenic origin.” 

(b) For matched studies, give 

matching criteria and number 

of exposed and unexposed 

 

Variables 7 Clearly define all outcomes, 

exposures, predictors, potential 

confounders, and effect 

modifiers. Give diagnostic 

criteria, if applicable 

Page 8 “The following information was collected 

from the electronic records of each patient: age, 

gender, comorbidities, month and year of 

diagnosis, symptoms and their duration before 

hospitalization, antimicrobials and steroids before 
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admission, laboratory findings (C-Reactive Protein 

- CRP, neutrophils, lymphocytes and leucocytes on 

admission, after surgery and before discharge), 

laterality and sinus affected by ARS, ICAbs and 

concomitant complications, microbiology results, 

medical and surgical management, length of 

hospitalization (LOH) and duration of stay in the 

Pediatric Intensive Care Unit when needed.” 

Data sources/ 

measurement 

8*  For each variable of interest, 

give sources of data and details 

of methods of assessment 

(measurement). Describe 

comparability of assessment 

methods if there is more than 

one group 

Page 8 “collected from the electronic records of 

each patient” 

Bias 9 Describe any efforts to address 

potential sources of bias 

 

Study size 10 Explain how the study size 

was arrived at 

Page 8 “clinical, microbiology and imaging by CT 

or MRI - were screened to identify ICAbs of 

sinogenic origin.” 

Quantitative variables 11 Explain how quantitative 

variables were handled in the 

analyses. If applicable, 

describe which groupings were 

chosen and why 

Page 8 “Quantitative variables were described using 

their means and range” 

Statistical methods 12 (a) Describe all statistical 

methods, including those used 

to control for confounding 

Page 8 “Quantitative variables were described using 

their means and range, whereas categorical 

variables were described as numbers and 

percentages. For statistical analysis, Fisher’s Test 

was used to compare categorical variables like 

demographics and clinical presentation, Man-

Whitney U Test for non-parametric continuous 

variables and Spearman Correlation for continuous 

variable associations. Significance was set at 

p ≤ 0.05. All statistical analysis was performed 

with IBM SPSS Statistics Data Editor™ 30.0.” 

(b) Describe any methods used 

to examine subgroups and 

interactions 

Non applicable 

(c) Explain how missing data 

were addressed 

Non applicable 

(d) If applicable, explain how 

loss to follow-up was 

addressed 

Non applicable 

(e) Describe any sensitivity 

analyses 

Non applicable 

Results 
Pages 9 - 11 

Participants 13* (a) Report numbers of 

individuals at each stage of 

study—eg numbers potentially 

Page 9 “This study included 14 pediatric patients 

fitting the previously defined criteria” 
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eligible, examined for 

eligibility, confirmed eligible, 

included in the study, 

completing follow-up, and 

analysed 

(b) Give reasons for non-

participation at each stage 

Non applicable 

(c) Consider use of a flow 

diagram 

 

Descriptive data 14* (a) Give characteristics of 

study participants (eg 

demographic, clinical, social) 

and information on exposures 

and potential confounders 

Page 9 “male predominance, with nine boys 

(64,3%), and five girls (35,7%). Mean age at 

diagnosis was 12.14 ± 3.04 years old (range 7-17), 

nine (64.3%) were older than 12 years old. 

Thirteen patients (92.9%) were Caucasian and one 

child (7.1%) was of Romani ethnicity” 

“Seasonality” “All children had symptoms prior to 

diagnosis” 

(b) Indicate number of 

participants with missing data 

for each variable of interest 

Non applicable 

(c) Summarise follow-up time 

(eg, average and total amount) 

Page 11 “Length of hospitalization was 53.2 ± 28.1 

days on average” “On the other hand, patients 

have different follow-up times, ranging from ten 

years to six months” 

Outcome data 15* Report numbers of outcome 

events or summary measures 

over time 

Page 11  “Length of hospitalization”; “needed a 

second surgery”; “No cases of mortality were 

registered and morbidity rate was…” 

 

Main results 16 (a) Give unadjusted estimates and, if 

applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence 

interval). Make clear which confounders 

were adjusted for and why they were 

included 

Page 8 “Significance was set at p ≤ 0.05” 

(b) Report category boundaries when 

continuous variables were categorized 

Non applicable 

(c) If relevant, consider translating 

estimates of relative risk into absolute risk 

for a meaningful time period 

Non applicable 

Other analyses 17 Report other analyses done—eg analyses 

of subgroups and interactions, and 

sensitivity analyses 

Non applicable 

Discussion 

Key results 18 Summarise key results with reference to 

study objectives 

Page 12 “these rare complications mainly affected 

male adolescents with frontal ARS. Timely 

diagnosis and management led to a good  overall 

outcome.”;  

Limitations 19 Discuss limitations of the study, taking 

into account sources of potential bias or 

imprecision. Discuss both direction and 

magnitude of any potential bias 

Page 14 “The limitations of this study derive from 

its retrospective nature with small sample size, 

however, the fact that all cases were admitted and 

treated in the same hospital center makes its 
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methodology congruent across all patients. On the 

other hand, patients have different follow-up times, 

ranging from ten years to six months. Lastly, 

microbiology results being positive in only 50% of 

cases makes conclusions hard to draw in this 

domain. Future prospective multicenter studies are 

certainly warranted.” 

Interpretation 20 Give a cautious overall interpretation of 

results considering objectives, limitations, 

multiplicity of analyses, results from 

similar studies, and other relevant 

evidence 

Page 12 - 14 

Generalisability 21 Discuss the generalisability (external 

validity) of the study results 

Non applicable 

Other information 

Funding 22 Give the source of funding and the role of 

the funders for the present study and, if 

applicable, for the original study on which 

the present article is based 

Non  

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at http://www.strobe-statement.org. 
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● To allow for a Double-Blinded Peer Review Process, 
be sure to exclude any author, institution or patient 
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in English, selected from the list of Descriptors (Mesh) 
created by National Library of Medicine and available at 
https://meshb.nlm.nih.gov/search.
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References
Authors are responsible for the completeness, accuracy, and 
format of their references. References should be numbered 
consecutively using Arabic numbers in the text. All authors 
shall be listed in full up to the total number of six; for seven 
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Nature 2012;486(7402):207-214
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	 Ex: AMA: helping doctors help patients [Internet]. Chicago: 
American Medical Association; c1995-2007 Available at: 
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Acceptable submissions include the following: JPG, GIF, PNG, 
PSD, or TIF. The Publication Management System accepts 
only high definition images with the following features:
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Tables and Graphs
Tables should be numbered in Arabic numbers consecutively 
as they appear in the text, with a concise but self-explicative 
title, without underlined elements or lines inside it. When 
tables have too many data, prefer to present graphics (in black 
and white). If there are abbreviations, an explicative text 
should be provided on the lower margin of the table or graph.

Appendices
Appendices will only be published online, not in the print 
journal, and may include additional figures or tables that 
enhance the value of the manuscript. Appendices must be 
submitted online with the rest of the manuscript and labeled 
as such. Questionnaires will be considered as Appendices.

Online Manuscript Submission

All manuscripts should be submitted free of charge at https://
mc.manuscriptcentral.com/iaorl, which gives  access to 
the ScholarOne Manuscripts submission system where the 
submission of the article is done by the authors and the evaluation 
process is done by the reviewers of our editorial board in a blinded 
process where the names of the authors are not displayed in any 
instance. The system will ask for your user ID and password if you 
have already registered. If you have not registered, click on the link 
“Create Account” and make your registration. In case you have 
forgotten your password, click on the appropriate link and the 
system will generate an automatic e-mail with the information.

The author(s) should keep a copy of all submitted material 
for publication because the editor cannot be held responsible 
for any lost material.

After submission, the system offers the option of saving a 
copy of your manuscript in PDF format for your control.
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their electronic manuscripts written in Microsoft Word.

POLICY STATEMENTS

Privacy Statement

The names and email addresses entered in this journal site will 
be used exclusively for the stated purposes of this journal and will 
not be made available for any other purpose or to any other party.

Ethics standards

No data or image identifying a patient can be used without 
formal consent (patient permissionforms are available at: 
www.thieme.com/journal-authors); studies using human 
beings or animal trials must follow ethical standards from the 
International Committee of Medical Journals Editors – ICMJE, 
as well as approval of original institution’s Ethics Committee; 
conflicts of interest must have a ICMJE form filled in by all 
authors (available at: http://icmje.org/); commercial marks 
should be avoided; authors are the sole responsible for  
opinions and concepts in the published articles, as well as for 
the reference accuracy.

Authorization Letter

The corresponding author should send a letter authorizing 
publication, signed by all coauthors, ensuring the uniqueness 

of the publication, ie, the article should not be posted on 
other news outlets, not be available online. Articles already 
published in other media should say when and where they 
were accepted for publication.

Conflict of Interest Statement (if any):

All authors (including corresponding and coauthors 
associated with the manuscript) must make a formal 
statement at the time of submission indicating any potential 
conflict of interest that might constitute an embarrassment 
to any of the authors if it were not to be declared and were 
to emerge after publication. Such conflicts might include, but 
are not limited to, shareholding in or receipt of a grant or 
consultancy fee from a company whose product features in the 
submitted manuscript or which manufactures a competing 
product. Should the article be accepted for publication, this 
information will be published with the paper.

Types of conflicts include: Consulting, Royalties, Research 
Support, Institutional Support, Ownership, Stock/Options, 
Speakers Bureau, and Fellowship Support. Any commercial 
entity whose products are described, reviewed, evaluated, 
or compared in the manuscript, except for those disclosed in 
the Acknowledgments section, are potential conflicts. This 
journal follows the guidelines of the International Committee 
of Medical Journal Editors and an ICMJE disclosure of 
potential conflicts of interest (COI) form must be submitted 
for each author at the time of manuscript submission. Forms 
must be submitted even if there is no confl ict of interest. It is 
the responsibility of the corresponding author to ensure that 
all authors adhere to this policy prior to submission.

A conflict of interest statement must also be included 
in the manuscript after any "Acknowledgements" and 
"Funding" sections and should summarize all a spects of 
any conflicts of interest included on the ICMJE form. If there 
is no conflict of interest, authors must include 'Conflict of 
Interest: none declared'. Please click http://www.icmje.org/
conflictsofinterest to download a Conflict of Interest form. 
The disclosure information is important in article processing. 
If the provided forms are incomplete or missing, it can cause 
delays in publishing of article.

Informed Consent

The journal adheres to the principles set forth in the Helsinki 
Declaration and holds that all reported research conducted 
with human participants should be conducted in accordance 
with such principles. Reports describing data obtained from 
research conducted in human participants must contain a 
statement in the Methods section indicating approval by the 
Institutional Review Board (IRB). The authors should also 
indicate whether or not individual consent for the study was 
obtained, or whether it was waived.

Conflicts arising from papers authored by Editorial Board 
Members

The journal evaluates any submissions from the members of the 
editorial board purely on merit of the clinical content presented 
as it does for any other article coming from authors globally. All 
the articles including articles from Editorial Board members 
are evaluated via double-blind peer review process, which 
will ensure that the information of author(s) is not revealed 
to the reviewers. In doing so, the journal ensures there are no 
confl ict of interests or preferences and selection of articles is 
purely on its clinical content merit, thus ensuring best ethical 
standards and practices of peer-review are maintained.
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Copyright Statement

Submitted manuscripts must represent original research not 
previously published nor being considered for publication 
elsewhere. The editors and Thieme combat plagiarism, double 
publication, and scientific misconduct with the software 
CrossCheck powered by iThenticate. Your manuscript may 
be subject to an investigation and retraction if plagiarism is 
suspected. If you plan to reproduce text, tables, or figures from a 
published source, you must first obtain written permission from 
the copyright holder (usually the Society). This is required even if 
the material is from your own published work. For material never 
before published and given to you by another person, you must 
obtain permission from that person. Serious delays to publication 
can be incurred if permissions are not obtained. As the author, 
it is your responsibility to obtain all permissions, pay any 
permission fees, furnish copies of permissions to Thieme with 
your manuscript, and include a credit line at the end of the figure 
caption, beneath the table, or in a text footnote. All papers in 
International Archives of Otorhinolaryngology are published open 
access and are available online immediately upon publication 
without registration. Thieme publishes the papers under the 
terms of the Creative Commons Attribution (CC BY) 4.0 license, 
which permits any user to read, download, copy, distribute, 
and use the content for any lawful purpose. The full text 
of the license can be found at https://creativecommons.org/
licenses/by/4.0/.

Duplicate or Redundant Submission

Manuscripts are considered with the understanding that they have 
not been published previously and are not under consideration by 
another publication. If the author explicitly wishes the journal to 
consider duplicate publication, he or she must submit the request, 
in writing, to the Editor with appropriate justification.

Deadlines

Submissions not in compliance with the following 
instructions will be returned to the author by the editorial 
office and a corrected version must be resubmitted within 
30 days. Papers not resubmitted within that time will be 
withdrawn from consideration.

Revised manuscripts must follow the same instructions and 
should be submitted within 30 days of the revision letter date.

Accepted manuscripts sent to the publisher will be typeset 
and proofs will then be sent by e-mail to the corresponding 
author. If proofs are not approved and received within 2 
business days, the article will not be published.

The reviewers should send their comments within 20 days.

English Language Assistance

Appropriate use of the English language is a requirement 
for publication in IAO. Authors who wish to improve the 
grammar and spelling in their articles may wish to consult 

a professional service. Many companies provide substantive 
editing via the web. A few examples are:

AJE - American Journal Experts (10% discount):  
https://www.aje.com/c/CEDAO10; Enago (20% discount on all 
editing services): https://www.enago.com.br/forl/;  Editage (10% 
discount, use coupon code FORL10): https://www.editage.com.
Please note that IAORL has no affiliation with these companies 
and use of the service does not guarantee your manuscript 
will be accepted.

The International Archives of Otorhinolaryngology Scientific 
Merit Journal Prize

The IAO Scientific Merit Journal Prize is awarded every year 
for up to three best systematic review (meta-analysis) papers 
published each year in the journal. Manuscript awards will be 
selected based on novelty, impact, data quality, and number 
of online downloads by the journal readers. 

The result will be communicated to the winners and 
officially published in an issue of IAO. All authors and co-
authors will receive certificates of Scientific Merit.
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