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 Patient: Male, 14-year-old
 Final Diagnosis: Pott’s puffy tumor
 Symptoms: Face swelling
 Medication: —
 Clinical Procedure: —
 Specialty:	 Gastroenterology	and	Hepatology	•	Infectious	Diseases	•	Otolaryngology	• 

Pediatrics and Neonatology

 Objective: Unusual clinical course
 Background: Anti-TNF-a therapies were the first class of biologics to be used in treatment of moderate to severe IBD. 

Immunosuppression status that develops from using anti-TNF-a therapies increases the risk of serious and op-
portunistic infections. We present here a rare case of serious infection that developed in an IBD patient while 
on anti-TNF therapy.

 Case Report: Our patient was a 14-year-old boy with a history of chronic sinusitis and ulcerative colitis who had been on in-
fliximab therapy for the last 3 years. He presented with facial swelling and worsening constant frontal head-
ache. Imaging showed frontal scalp subgaleal abscess, mild frontal calvarial early osteomyelitis, bilateral prese-
ptal cellulitis, and acute and chronic paranasal sinus disease. He was treated with intravenous antibiotics and 
underwent sinus surgery with incision and drainage of the forehead abscess. He recovered well and resumed 
his infliximab infusions 3 weeks after the surgery.

 Conclusions: PPT is a serious complication of untreated sinusitis. IBD patients on biologics can have higher risk of develop-
ing such complications because of their decreased ability to fight infections. Although the risk of serious in-
fections declines significantly after the first year of using biologics, physicians should keep a low threshold for 
investigating symptomatic patients for serious infections, as they require prompt intervention. Despite the po-
tential complications from using biologics, the benefits of this therapy in IBD patients outweigh the risks.
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Background

Anti-TNF-a therapies were the first class of biologics to be used 
in treatment of moderate to severe inflammatory bowel dis-
ease (IBD) [1]. Immunosuppression status that develops from 
using anti-TNF-a therapies increases the risk of serious and 
opportunistic infections. We present here a rare case of seri-
ous infection that developed in an IBD patient while on anti-
TNF therapy [2]. This case report sheds light on this unusual 
complicated sinus infection and raises awareness of the need 
for prompt sinusitis treatment in immunosuppressed patients.

Case Report

The patient was a 14-year-old boy who presented to the 
Emergency Department with 2 days of worsening constant fron-
tal headache and a 1-day history of forehead swelling. His past 
medical history was significant for ulcerative colitis diagnosed 
5 years ago and he had been receiving infliximab infusions for 
the past 3 years. In addition to ulcerative colitis, his past med-
ical history was positive for recurrent acute suppurative otitis 
media, recurrent methicillin-sensitive Staphylococcus aureus 
(MSSA) nasal infection, and episodes of facial cellulitis for the 
last 3 years. He was seen by his primary care physician 2 weeks 
prior to presentation, with symptoms of subjective fever, mal-
aise, headache, and mild cough. At that time, a respiratory vi-
ral panel was positive for influenza B. His symptoms continued 

to progress to high-grade fever, chills, and body aches. A phys-
ical exam was positive for diffuse forehead swelling extend-
ing to the mid-brow, doughy to palpation, with mild tender-
ness. He had bilateral eyelid edema, nasal vestibule with dried 
blood and excoriations, nasal septal perforation, and edema-
tous and erythematous nasal mucosa. The initial blood work-
up showed elevated c-reactive protein (CRP) and erythrocyte 
sedimentation rate (ESR). The initial non-contrast brain and 
facial bone computed tomography (CT) scan showed pansi-
nusitis and abnormal density of subcutaneous tissue in the 
frontal region extending inferiorly to the left, which indicat-
ed an inflammatory process with possible developing abscess. 
Magnetic resonance imaging (MRI) for the brain and orbit with 
and without contrast was obtained (Figure 1A, 1B). It showed 
frontal scalp subgaleal abscess, mild frontal calvarial restrict-
ed diffusion compatible with early osteomyelitis, mild frontal 
dural enhancement and thickening consistent with meningi-
tis, bilateral preseptal cellulitis, and acute and chronic para-
nasal sinus disease.

Given his sinus involvement and being immunocompro-
mised, which put him at higher risk for methicillin-resistant 
Staphylococcus aureus (MRSA) and Pseudomonas infections, he 
was started on broad-spectrum antibiotics (cefepime, vanco-
mycin, and metronidazole) due to the risk of polymicrobial in-
fection. His next infliximab infusion was held during treatment 
of acute infection and he was started on oral mesalamine.

Figure 1.  (A). Orbit and brain MRI with contrast shows 5×0.8×4 cm of frontal scalp subgaleal rime enhancing fluid collection, showing 
subgaleal abscess (arrow head) with mild restricted diffusion within the frontal calvarium, compatible with early changes of 
osteomyelitis. Moderate fluid collection is shown in underlying frontal sinuses (arrows). (B) MRI brain and orbit shows fluid 
throughout maxillary sinuses, with mild mucosal thickening bilaterally (arrows). Fluid and mucosal thickening within ethmoid 
air cells is shown (arrow heads). The findings show acute and chronic sinusitis.
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IBD History

The patient had been diagnosed with ulcerative colitis 5 years 
prior to the current presentation. Histology showed pancolitis. 
He failed mesalamine and 6-Mercaptopurine (6MP). He had 3 
flares in less than 1 year after infliximab induction. His flares 
were under better control after adding methotrexate to inflix-
imab. He remained asymptomatic despite recurrent positive 
inflammatory markers for the past year, which were attribut-
ed to recurrent sinus, nasal, and ear infections. His metho-
trexate was tapered off 6 months prior to this presentation.

Hospital Course

The patient underwent bilateral maxillary antrostomy, right 
total ethmoidectomy, left anterior ethmoidectomy, bilateral 
frontal sinusotomy, and incision and drainage of Pott’s puffy 
tumor at day 1 of hospital admission. Culture of drainage 
from the frontal abscess and maxillary sinus showed moder-
ate growth of MRSA and group A Streptococcus. Cefepime was 
stopped and the patient was discharged after improvement on 
oral metronidazole and i.v. vancomycin. After discharge, CRP 
normalized 2 weeks after starting treatment with antibiotics. 
ESR continued to trend down. He finished a total of 7 weeks 
of antibiotics, with brain and orbit MRI showing resolution of 
dural enhancement and abscess. Infliximab was resumed 3 
weeks after surgery (10 weeks after the last infliximab infu-
sion). His maintenance infliximab infusion plan prior to infec-
tion was scheduled every 7 weeks, so his treatment was de-
layed by 3 weeks. He developed stomach pain and dark stool 
color 2 weeks after presentation.

Discussion

Pott’s puffy tumor (PPT) is a frontal subperiosteal abscess as-
sociated with underlying frontal osteomyelitis. It was first de-
scribed by Sir Percival Pott in 1760 [3]. PPT usually develops 
after untreated frontal sinusitis, head trauma, surgery in the 
frontal region, methamphetamine or cocaine abuse, insect bite, 
mastoiditis, fibrous dysplasia, or dental infections [4,5]. The in-
cidence of PPT decreased after the start of the antibiotic era.

PPT is very rare in young children because the pneumatized 
frontal sinus above the orbital ridges does not appear until 
approximately 6 years of age, and it does not develop com-
pletely until late adolescence [6]. As in our patient, PPT is seen 
more frequently in adolescents and young adults. The flow 
rate of the diploic veins increases during adolescence; these 
vessels are responsible for draining the mucosa of the frontal 
sinuses, facilitating the spread of infection to the bones and 
brain. The infection is also known to spread directly through 
the sinus wall [7].

Clinical features include headache, swelling in the periorbital 
or scalp regions, fever, and nasal discharge. Fluctuant swelling 
in the midline of the forehead is typical [8]. CT scan is the cri-
terion standard for diagnosis of PPT [6], and it usually shows 
involvement of bone and paranasal sinuses. MRI is more use-
ful in detecting intraorbital or intracranial involvement, lepto-
meningeal enhancement, small extra-axial collections, bone 
marrow edema, and venous sinus thrombosis [6]. In our pa-
tient, we proceeded with MRI due to the extension of infection 
on CT scan to assess for meningeal and orbital involvement.

Management usually focuses on the use of intravenous antibi-
otics and surgical drainage. Empiric broad-spectrum antibiotics 
are used initially, then the antibiotic choice is tailored based on 
culture results. In our patient, the abscess culture was polymi-
crobial, a common finding in cases of PPT. The most frequently 
found pathogens in PPT include Streptococcus species (such as 
Streptococcus milleri, viridans group Streptococci, Streptococcus 
pyogenes, and Streptococcus pneumoniae), Staphylococcus au-
reus, anaerobic microorganisms, and (rarely) Hemophilus in-
fluenza [9,10].

Surgery is the cornerstone treatment for PPT [9]. The main 
goals of surgery are debriding infected tissue from the sinus 
and drainage of the subperiosteal collection. The surgical ap-
proach can be external, endoscopic, or a combination. Although 
the external approach provides direct visualization of the fron-
tal sinus and ensures immediate drainage of subperiosteal ab-
scesses, endoscopic intranasal frontal sinusotomy (ESS) has 
replaced external approaches due to lower morbidity, shorter 
recovery period, and no visible scarring [11].

Anti-TNF	Therapy	and	Infections

Tumor necrosis factor alpha (TNF-a) is part of the innate im-
mune system’s response against infections. It is a potent pro-
inflammatory molecule which plays a role in the production 
of cytokines, recruitment of inflammatory cells, and target 
cell apoptosis [12].

Anti-TNF-a therapies were the first class of biologics to be used 
to treat moderate to severe IBD. These therapies are known to 
increase the risk of serious and opportunistic infections, and 
up to one-third of IBD patients develop non-serious infections 
within 1 year of beginning therapy. Other risks related to an-
ti-TNF therapy include infusion reaction, risk of antibody for-
mation, lupus-like syndrome, and malignancies such as lym-
phoma and melanoma [13].

A metanalysis done in rheumatoid arthritis (RA) patients 
showed increased risk of serious infection in patients on bi-
ologics compared to patients on disease-modifying antirheu-
matic drugs (DMARDs). Factors found to affect the risk of 

Miri A. et al: 
Pott’s puffy tumor
© Am J Case Rep, 2021; 22: e929892

e929892-3 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



developing infections include previous treatments used, the 
dose of anti-TNF administered, and use of combined biologic 
therapy [14]. Another metanalysis that included 49 randomized 
controlled trials investigated risk of infection in IBD patients 
who received biologics, concluding that there is an increase 
in risk of infections but no significant difference in serious in-
fections. They defined serious infections as those that are life-
threatening, need intravenous antibiotics, or require inpatient 
hospital admission [15].

Various factors have been proposed to increase the risk of in-
fection while on biologic agent therapy. One of these factors 
is concomitant use of corticosteroids in patients who are on 
anti-TNF treatment. This was found in another metanalysis of 
patients with Crohn’s disease treated with adalimumab re-
cruited from 8 clinical trials. They found that the use of cor-
ticosteroids while on adalimumab significantly increased the 
infection risk, especially in the first period of biologic thera-
py. Also, they found that combining immunomodulators (such 
as methotrexate) with biologics was associated with a lower 
risk of serious infection at 1 year. A linear correlation between 
the incidence of serious infection and the Crohn’s Disease 
Activity Index (CDAI) measured at follow-up visits was also ob-
served [16]. Another systematic review showed no difference 
in increased risk of serious infection between biologic mono-
therapy and combined treatment with biologics and immu-
nomodulators [17]. A metanalysis and systematic review by 
Singh et al found that monotherapy with an immunosuppres-
sive agent (methotrexate or thiopurines) is associated with a 
lower risk of infection compared to anti-TNF monotherapy [18].

Another factor is duration of biologics therapy. After-market 
registries showed that risk of serious infection is the high-
est during the first year of anti-TNF therapy, then it decreas-
es with time. The Swedish biologics register ARTIS found that 
risk of infection is higher with biologics than with DMARDs 
in the first year of use, but not thereafter. This finding could 
be influenced by better disease control leading to less use of 
corticosteroids [19].

In a metanalysis done for several IBD trials of various biolog-
ics, including anti-TNF, the most common infection found was 
upper respiratory tract infection. Other infections were low-
er respiratory tract infection, urinary tract infection, and gas-
troenteritis [20].

Dixon et al found that the most common site of serious in-
fection in anti-TNF-treated RA patients was the lower respi-
ratory tract, followed by skin and soft tissue, bone, and uri-
nary tract [21]. The incidence of sinusitis with anti-TNF-a was 
reported in 2 studies as being 7-15% [22,23]. Yoshihara et al 
suggested that the incidence of refractory sinusitis requiring 
otolaryngology evaluation and treatment for patients who are 
on anti-TNF therapy was approximately 2% [24].

Methotrexate is also known to increase the risk of serious in-
fection [25]. Long-term use of methotrexate might be another 
factor in our patient that could have contributed to developing 
this serious infection. However, a systematic review showed 
that methotrexate was associated with increased risk of in-
fection in patients with rheumatoid arthritis but not in other 
non-rheumatoid arthritis inflammatory disorders, including in-
flammatory bowel disease [26].

Our literature review found no reports of cases of PPT in pa-
tients receiving biologics. Although our patient’s history of 
recurrent sinusitis put him at risk of developing PTT, the im-
munosuppression effect of infliximab could be contributo-
ry. However, the potential for TNF-a inhibitor therapy to help 
achieve better control of IBD may outweigh the risk of infec-
tions related to TNF-a inhibitors.

Conclusions

PPT is a serious complication of untreated sinusitis. IBD pa-
tients on biologics who have sinusitis tend to have higher risk 
of developing such complications because of their decreased 
ability to fight infection. Although the risk of serious infec-
tions declines significantly after the first year of using biolog-
ics, physicians should keep a low threshold for investigating 
symptomatic patients for serious infections, as they require 
prompt intervention. Despite the potential complications from 
using biologics, the benefits of this therapy in IBD patients 
outweigh the risks.
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