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Abstract
Introduction: Pott’s puffy tumor is a rare but serious complication of frontal sinusitis, characterized by frontal bone osteomyelitis
with subperiosteal abscess formation. Early diagnosis is essential because the infection may extend intracranially and lead to severe

neurological complications.

Case Report: We report a previously healthy 7-year-old girl who presented with fever, facial swelling, rhinorrhea, photophobia,
and facial pain following inadequately treated sinusitis. Imaging revealed acute sinusitis complicated by Pott’s puffy tumor, frontal
bone osteomyelitis, and intracranial abscess formation. She was treated with broad-spectrum intravenous antibiotics and underwent
functional endoscopic sinus surgery. Due to persistent intracranial collection, she later required left frontal craniotomy with abscess
evacuation. Blood culture grew Streptococcus intermedius. Serial imaging showed progressive improvement and complete resolution

after combined medical and surgical management.
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Introduction

“Pott puffy tumor” (PPT) is edema of part or all of the forehead from a subperiosteal abscess associated with osteomyelitis of the frontal
bone [1].

Although the word “tumor” usually means neoplasia, in this context it is used to indicate swelling in this term.

PPT is a rare complication of bacterial rhinosinusitis, but early recognition by emergency or primary care teams is important for a
successful patient outcome. Diagnosis can be made only after confirmation from a radiological studies such as CT/MRI. An infectious
disease specialist’s recommendations, based on the results of microbiology technicians, direct the targeted and most efficient of treatment

[2].

Osteomyelitis frequently necessitates extended treatment, and in instances of abscess formation, surgical drainage is also required.
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Draining the abscess will expedite the treatment of osteomyelitis and can also inform the optimal selection of antibiotics, thereby
avoiding broad-spectrum therapy.

Timely identification is essential in this sickness to prevent the advancement of infection to the brain, which can yield exceptional

outcomes if promptly recognized and controlled [3].

Our case revealed very large danger off surgical intervention since our patient was not treated adequately for sinusitis initially that

subsequently lead to collection and advancement to 2 vials orange osteomyelitis frontal bone as well as orbital cellulitis.
At that time we were lucky and catch her so brain and ocular complication and advancement would lead to bad sequel.

Case Presentation

A previously healthy, fully immunized 7-year-old girl presented to the emergency department with a two-week history of subjective
fever. She had been in her usual state of health until the onset of intermittent fever associated with photophobia, rhinorrhea, facial

swelling, and facial pain.
She sought medical care twice at an outside facility, where sinus radiography demonstrated findings consistent with acute sinusitis.

She was treated with nasal decongestants, scheduled antipyretics, and a five-day course of oral amoxicillin. Although she initially
improved, with resolution of fever for three days, she subsequently developed recurrence of fever, accompanied by mild facial swelling

and a single episode of non-projectile vomiting.

On admission, she was alert and hemodynamically stable, with a blood pressure of 100/72 mmHg, heart rate of 130 beats per minute,
temperature of 37°C, respiratory rate of 20 breaths per minute, and oxygen saturation of 97% on room air. Neurological examination was
non-focal, with no signs of meningeal irritation and preserved tone, power, and reflexes. Otolaryngological examination Revealed normal
tympanic membranes, erythematous nasal mucosa, and mild turbinate hypertrophy. The remainder of the physical examination was
unremarkable.

Initial laboratory evaluation demonstrated marked leukocytosis (24.4 x 10°/L) with neutrophilic predominance (absolute neutrophil
count 16.9 x 10%/L), along with significant thrombocytosis (876 x 10°/L). Inflammatory markers were elevated, including a C-reactive

protein level of 65.2 mg/L, while procalcitonin was low (0.08 ng/mL) (Table 1).

Lab Normal range Value
White blood cell 4.0-12.0x1079/L 24.4
Neutrophils Count 2.00-7.50x10"9/L 16.90
Lymphocytes Count 1.5-4.0x10"9/L 5.27
Platelets 150-450x 10"9/L 876
Erythrocyte sedimentation Rate 0-20 mm/hr 120
C-Reactive proteins 0-5mg/L 65.2
Procalcitonin <0.25ug/L 0.08
Table 1
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Contrast-enhanced computed tomography (CT) of the brain obtained at presentation revealed a dural-based, peripherally enhancing
collection in the left frontal region, measuring 2.9 x 1.6 x 1.7 cm, associated with surrounding vasogenic edema and mass effect on
the adjacent brain parenchyma. Additional findings were consistent with acute sinusitis involving the left osteomeatal complex, with

extension to a left frontal subperiosteal abscess (Pott’s puffy tumor) (Figure 1A and 1B).

In view of suspected intracranial extension, contrast - enhanced MRI of the brain was performed for further characterization (Figure
2).

The patient was admitted under the general pediatrics service, with close multidisciplinary follow-up.

In view of the radiological evidence of intracranial extension, the patient was promptly started on empirical broad-spectrum
intravenous antibiotics, including vancomycin, ceftriaxone, and metronidazole. A multidisciplinary team involving general pediatrics,

infectious diseases, otolaryngology (ENT), and neurosurgery was engaged for further management.
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Following MRI findings demonstrating disease progression, antimicrobial therapy was escalated to meropenem and vancomycin.

On post-admission day 5, and given the presence of intracranial extension and abscess formation, she underwent functional endoscopic

sinus surgery (FESS), including left middle meatal antrostomy, anterior and posterior ethmoidectomy, and frontal sinusotomy.

Despite initial surgical and medical management, follow-up imaging obtained six days post-FESS demonstrated interval worsening,
with persistent intracranial collections, newly developed extra-axial collections, and progression of vasogenic edema with minimal
midline shift (Figure 3).

Figure 3: Contrast enhanced MRI of the brain.
Axial and coronal post Contrast T1-weighted images demonstrate Interval worsening of left frontal extra-axial collections (green arrow)
with newly development extra-axial collection (yellow arrow). Interval worsening of left frontal vasogenic edema causing minimal midline

shift as described. Persistent sinus inflammatory changes with frontal osteomyelitis and frontal subgaleal collection.

The patientremained clinically stable, with resolution of fever and preservation of neurological function. However, given the discordance
between clinical improvement and persistent radiological abnormalities, neurosurgical intervention was pursued. Approximately three

weeks later, she underwent left frontal craniotomy with evacuation of the intracranial abscess for definitive source control.

Blood cultures grew Streptococcus intermedius, which was pan sensitive susceptible to multiple antibiotics. Cerebrospinal fluid analysis
was unremarkable, Nasal cultures yielded normal upper respiratory flora and additional microbiological investigations, including fungal

and acid-fast bacilli studies, were negative.
The patient remained hospitalized and completed a total of six weeks of intravenous antimicrobial therapy.

Following clinical stabilization the patient was discharged on high dose oral clindamycin based on culture-confirmed Streptococcus
intermedius to complete a total antimicrobial duration of six months. Follow-up imaging at the completion of therapy demonstrated

complete radiological resolution.

The extended duration of antimicrobial therapy was dictated by the complexity of the infection, including intracranial abscess

formation, associated frontal bone osteomyelitis, and persistent radiological abnormalities observed throughout the treatment course.

The radiological course has been outlined below and its temporal evolution, demonstrating progression following initial intervention

and resolution after neurosurgical management, is summarized in table 2.
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. 1. Initial MRI Post-FESS MRI (By | Post-neurosurgery | End of therapy (6

Imaging Findings ..

(At admission) 6 days) (By 4 weeks) months)
Intracranial abscess Left frontal extra- Increased to 3.1 x Marked reduction | Complete resolution

axial collection ~3.0 | 1.4 cm with addi- post evacuation
x 1.2 cm tional collections
Vasogenic edema Present Worsening Improved Resolved
Subperiosteal abscess (Pott’s | Present (~0.1 cm) | Increased (~0.2 cm) Improved Resolved
puffy tumor)
Frontal bone osteomyelitis Present Persistent Improving Residual mild
changes

Paranasal sinus disease Frontal and eth- Interval worsening Improved Minimal residual

moidal sinusitis despite FESS changes
Meningeal involvement Present Persistent Reduced Resolved
Mass effect Mild Mild midline shift Improved Resolved
Diffusion restriction (DWI/ Present Persistent Reduced Absent
ADC)

Table 2: Radiological evolution of Pott puffy tumor with intracranial abscess following sequential surgical interventions.

Discussion

PPT is arare clinical disorder, and its occurrence has greatly diminished with the advent of antibiotics. Even though they are rare, early
detection and treatment are crucial to improving patient outcomes. All age groups are susceptible to PPT, however those between the
ages of 6 and 15 are most frequently affected. This age period coincides with the peak growth and vascularity of the frontal sinuses, which

enhances the possibility for hematogenous dissemination of infection [4].

In younger patients, infection may start from the ethmoid cells before frontal sinus pneumatization is complete, but in older individuals,

trauma is a more typical cause [5,6].

The accumulation of a subperiosteal abscess resulting from underlying osteomyelitis of the frontal bone causes the enhanced
prominence of the frontal scalp that characterizes PPT. Meningitis, venous thrombosis, epidural empyema, and subdural empyema are

among the serious intracranial consequences that might result from this illness if treatment is not received [6,7].

The predominant symptoms encompass forehead edema, cephalalgia, purulent or non-purulent rhinorrhea, and pyrexia, although

pyrexia is present in less than 50% of instances.
Other potential signs and symptoms that may manifest in PPT include periorbital edema, nausea, vomiting, and cutaneous fistulas [8].

Nausea, vomiting, photophobia, cranial nerve deficits, hemiparesis, seizures, altered mental status, lethargy, or obtundation are all
signs of intracranial extension. Depending on the severity of the infection, symptoms in children may be ambiguous. A strong index of
suspicion is necessary for the diagnosis of certain children who have an indolent course, showing just headache and rhinorrhea, with or

without fever [9].

Imaging evaluation is essential; either an MRI or a CT scan with contrast can be used to detect collections and the spread of the disease

to nearby important organs [9].

Citation: Alaa Aljuaid and Maryam AwadAllah Alkharmani. “Beyond Sinusitis: Frontal Osteomyelitis Presenting as Pott’s Puffy Tumor”. EC
Paediatrics 15.5 (2026): 01-07.



Beyond Sinusitis: Frontal Osteomyelitis Presenting as Pott’s Puffy Tumor

06

Additionally, compared to CT, MRI is superior at defining dural venous sinus thrombosis and intracranial infections. Since MRI does
not expose patients to radiation, it is the ideal imaging technology for postoperative follow-up. However, it can be difficult to get an MRI

in some acute settings, which could postpone diagnosis and treatment [10].

To lower the risk of serious neurological consequences, PPT must be diagnosed quickly and treated. According to studies, a combination
of systemic antibiotic medication, surgical abscess drainage, debridement of devitalized tissue, and restoration of frontal sinus outflow is
the most successful treatment approach for PPT. The patient should be admitted as soon as PPT is suspected and given broad-spectrum
intravenous (IV) antibiotics, IV fluids, and analgesics. Imaging studies must to be acquired right away. Consultation with otolaryngology

and neurosurgery is necessary if the diagnosis is confirmed [11].

The main objectives of surgery are to remove damaged bone, restore sinus drainage, and drain extracranial and cerebral abscesses.
With the exception of the tiniest infections, these procedures are necessary for a successful infection clearance. Because an open
technique provides better vision of the frontal recess, it has historically been the standard of care. However, this procedure is extremely
invasive, necessitating a lengthy incision and raising the possibility of harm to the forehead’s motor and sensory nerves. Endoscopic
intranasal frontal sinusotomy, with or without trephination, is currently the recommended procedure in situations without severe bone

devitalization or intracranial extension because of its reduced morbidity, quicker recovery period, and lack of visible scarring [10,11].

Early diagnosis and treatment are critical to the morbidity, mortality, and prognosis of PPT in each individual case. The prognosis for a

full recovery is worsened if the infection is not treated promptly because intracranial problems are more likely to arise [12].

Conclusion

Pott puffy tumor remains a potentially life-threatening complication of frontal sinusitis.

This case illustrates the dynamic and potentially progressive nature of Pott’s puffy tumor with intracranial extension in the pediatric

population.

Serial neuroimaging played a pivotal role in guiding clinical decision-making, enabling timely escalation to neurosurgical intervention
for definitive source control. Optimal outcomes in such cases require a coordinated multidisciplinary approach, integrating ENT and
neurosurgical management with prolonged targeted antimicrobial therapy. Early recognition of progression and decisive intervention are

essential to prevent morbidity and ensure complete radiological resolution.

Clinical Massage

Pott’s puffy tumor in children, although uncommon, can demonstrate a discordant course between clinical improvement and
radiological progression. This case emphasizes the importance of maintaining a high index of suspicion, performing serial imaging,
and adopting a multidisciplinary approach to ensure timely surgical intervention and appropriate prolonged antimicrobial therapy for

optimal outcomes.

Bibliography

1. YangH], et al. “Pott puffy tumor caused by dental infection: a case report and literature review”. Journal of Craniofacial Surgery 33.2
(2022): e127-e130.

2. Hasanl, et al. “Potts puffy tumour: a rare but important diagnosis”. Journal of Surgical Case Reports 4 (2019): rjz099.

3. Skomro R and McClean KL. “Frontal osteomyelitis (Pott’s puffy tumour) associated with Pasteurella multocida-A case report and
review of the literature”. Canadian Journal of Infectious Diseases 9.2 (1998): 115-121.

Citation: Alaa Aljuaid and Maryam AwadAllah Alkharmani. “Beyond Sinusitis: Frontal Osteomyelitis Presenting as Pott’s Puffy Tumor”. EC
Paediatrics 15.5 (2026): 01-07.


https://pubmed.ncbi.nlm.nih.gov/35385234/
https://pubmed.ncbi.nlm.nih.gov/35385234/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6446532/
https://pubmed.ncbi.nlm.nih.gov/22451778/
https://pubmed.ncbi.nlm.nih.gov/22451778/

Beyond Sinusitis: Frontal Osteomyelitis Presenting as Pott’s Puffy Tumor

10.

11.

12.

07
Forgie SE and Marrie TJ]. “Pott’s puffy tumor”. American Journal of Medicine 121.12 (2008): 1041-1042.

McCallum JE,, et al. “Osteomyelitis of the skull in chronic granulomatous disease of childhood. Case report”. Journal of Neurosurgery
40.6 (1974): 764-766.

Sharma P, et al. “Pott puffy tumor”. Proceedings (Baylor University. Medical Center) 30.2 (2017): 179-181.

Ur Rehman A, et al. “Pott puffy tumor: a rare complication of sinusitis”. Annals of Saudi Medicine 33.1 (2013): 79-80.

Joo MJ and Schapira KE. “Pott’s puffy tumor: a potentially deadly complication of sinusitis”. Cureus 11.12 (2019): e6351.

Bhalla V, et al. “Pott’s puffy tumour: the usefulness of MRI in complicated sinusitis”. Journal of Surgical Case Reports 3 (2016): rjw038.

Jung J., et al. “Endoscopic endonasal treatment of a Pott’s puffy tumor”. Clinical and Experimental Otorhinolaryngology 5.2 (2012):
112-115.

Adejumo A, et al. “Pott puffy tumor complicating frontal sinusitis”. American Journal of the Medical Sciences 340.1 (2010): 79.

Thomas Szewczyk and Farzana Hoque. “Pott’s puffy tumor: a rare complication of frontal sinusitis”. Journal of Brown Hospital Medicine
4.4 (2025): 143652.

Volume 15 Issue 5 May 2026
©All rights reserved by Alaa Aljuaid and Maryam AwadAllah Alkharmani.

Citation: Alaa Aljuaid and Maryam AwadAllah Alkharmani. “Beyond Sinusitis: Frontal Osteomyelitis Presenting as Pott’s Puffy Tumor”. EC
Paediatrics 15.5 (2026): 01-07.


https://pubmed.ncbi.nlm.nih.gov/19028195/
https://thejns.org/view/journals/j-neurosurg/40/6/article-p764.xml
https://thejns.org/view/journals/j-neurosurg/40/6/article-p764.xml
https://pubmed.ncbi.nlm.nih.gov/28405074/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6078566/
https://pubmed.ncbi.nlm.nih.gov/31938637/
https://pubmed.ncbi.nlm.nih.gov/27001196/
https://pubmed.ncbi.nlm.nih.gov/22737293/
https://pubmed.ncbi.nlm.nih.gov/22737293/
https://www.amjmedsci.com/article/S0002-9629(15)31560-3/fulltext
https://pubmed.ncbi.nlm.nih.gov/41050486/
https://pubmed.ncbi.nlm.nih.gov/41050486/

