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Pott’s Puffy tumour in a S-year old boy: the role of ultrasound and contrast-
enhanced CT imaging; surgical case report
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Abstract. Pott’s Puffy tumour in a 5-year old boy: the role of ultrasound and contrast-enhanced CT imaging; surgical
case report. We report a case of Pott’s puffy tumour, a subperiosteal abscess of the frontal bone associated with an under-
lying frontal osteomyelitis, in a 5-year-old boy. Ultrasonography played a crucial role in the diagnosis of our patient,
suggesting the presence of a Pott’s puffy tumour with epidural abscess by showing a subperiosteal abscess associated
with erosion of the frontal bone. Subsequently, the diagnosis of Pott’s puffy tumour with epidural abscess was confirmed
by contrast-enhanced CT scanning. Prompt neurosurgical intervention with drainage of abscesses and debridement of

bone sequestrate, together with prolonged antibiotic therapy, significantly contributes to a favorable outcome.

Introduction

“Pott’s puffy tumour” (PPT) is a
rare clinical entity in the modern
era of antibiotics.! PPT refers to
one or more subperiosteal ab-
scesses of the frontal bone, typi-
cally characterized by frontal
osteitis and osteomyelitis.” While
this condition generally results
from acute frontal sinusitis, other
etiologic factors have been pro-
posed.** Although it can affect all
ages, PPT is predominantly found
among adolescents.*

Case report

A 5-year-old boy presented with
an expanding left-sided swelling
of the forehead. The fluctuant,
nontender swelling occurred two
weeks before admission. At another
hospital, following a tentative
diagnosis of sinusitis, oral antibiotics
were given. As a result of persist-
ent swelling, the patient was
referred to our children’s hospital.

There was no history of trauma,
and the patient was afebrile. The
clinical examination was inconclu-
sive upon admission. Laboratory
tests yielded the following results:
Hgb 11 g/dL; white blood cell
count (WBC) 12 500 x 10°L;
erythrocyte sedimentation rate
92 mm/h; and C-reactive protein
<0.1 mg/dL.

Ultrasound examination of the
frontal swelling suggested a sub-
periosteal abscess with discontinu-
ity of the frontal bone (Figure 1).
Subsequently, a contrast-enhanced
computed tomography (CT) scan
was performed (CTDI 36 mGy) in
order to exclude intracerebral
extension. The presence of a
frontal sinusitis complicated by
osteomyelitis of the frontal bone
and by a subperiosteal (24 x 16 x
6 mm?3, LLXCCxAP) and an epidu-
ral (21 x 38 x 7 mm?3, LLXCCXAP)
abscess was confirmed. Three-
dimensional (3D) reconstruction
of multi-slice CT data set was
performed and showed an osseous

defect of the frontal bone (Figure 2,
external view: upper right panel,
internal view: lower right panel).

The patient was diagnosed with
PPT and a left-sided epidural
abscess.

The patient was admitted to
hospital and started on intra-
venous antibiotics (amoxicillin
and clavulanic acid). The neuro-
surgical intervention consisted of
a craniotomy using a bicoronal
approach with surgical drainage of
the epidural abscess, followed by
a thorough surgical debridement
of the osteomyelitic focus (Figure
2). Subsequently, the frontal sinus
was opened and debrided. At the
end of the surgery, the defects
were successfully reconstructed
using a temporalis muscle flap.

Before transfer to the ward, the
patient spent the first 24 hours
after surgery in a pediatric inten-
sive care unit. The cultures ob-
tained by swabbing the contents
of the frontal sinus and epidural
space remained sterile. The pa-
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Figure 1
Ultrasound examination of the frontal swelling, which suggest-
ed a subperiosteal abscess (*) with discontinuity of the frontal
bone (1).

tient’s postoperative course was
uneventful. The boy was discharged
home on the fifth post-operative
day, and continued the antibiotic
regimen (amoxicillin/ clavulanic
acid). The patient had a complete
and excellent recovery with no
cosmetic or neurological sequelae.
After two years of follow-up,
there has been no recurrence.

Discussion

PPT was first described by Sir
Percival Pott in 1760 as a compli-
cation of trauma to the frontal
bone, but it is more commonly
observed as a complication of
frontal sinusitis spreading to the
frontal bone.’ Epidural abscesses,
subdural empyema, brain abscess-
es, and cortical vein thromboses
are possible complications associ-
ated with PPT. As a consequence,
PPT presents a diagnostic chal-
lenge because it needs to be recog-
nized early. Early diagnosis is
based on a clinical examination
and appropriate imaging, and is
critical to prevent complications.

Only a few cases have been re-
ported in the post-antibiotic era.
PTT is described as a frontal bone
osteomyelitis resulting in a subpe-
riosteal collection, presenting as a
fluctuant mass over the forehead.®
The infection may spread like a
thrombophlebitis, from the frontal
sinus through the diploic veins,
involving the intracranial space
with consequent epidural or sub-
dural empyema, meningitis, fron-
tal lobe abscess, and cavernous
sinus thrombosis. Direct extension
of the infection occurs when there
is a history of trauma or malignan-
cy.” Subperiosteal abscess results
from extension through the ante-
rior wall.’

The occurrence of PPT in pre-
adolescent children is rare and
fewer than fifteen other cases of
Pott’s puffy tumours have been
reported in persons under age 12
in the post-antibiotic era.**'* To
the authors’ knowledge, only three
cases of Pott’s puffy tumour have
been reported in children younger
than 6 years of age in the English-
language literature.**'
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Figure 2

The osteomyelitic focus. Surgical view (upper left panel); 3D-
CT reconstruction, external view (upper right panel); axial CT
image, bone window (lower left panel); 3D-CT reconstruction,
internal view (lower right panel).

A high index of suspicion based
on the patient’s history and a clini-
cal examination is necessary to
identify this complication. This
rare but grave condition is easily
confused with neoplasms, skin
and soft-tissue infections, and
infected hematoma. Apart from
headache and frontal swelling, the
clinical presentation and laboratory
investigations may be inconclusive.*

The diagnosis of PPT can be
presumed by ultrasonography and
the sonographic findings can be
subsequently confirmed by a CT
scan.”® Contrast-enhanced CT scan-
ning is regarded as the most ade-
quate imaging method to confirm
the diagnosis of PPT, although
magnetic resonance imaging (MRI),
technetium-99m scan, and galli-
um-67 scanning have been re-
ported as supportive investiga-
tions.”""? To determine osteo-
myelitis, however, contrast-en-
hanced CT is preferred, since
CT scan is superior to MRI in
its superior depiction of bony
detail.”"" Therefore, CT scan
remains the imaging method of
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choice with the advantage that it
can resolve both bone and soft tis-
sue.” Typical characteristics of
PPT on CT scans are opacification
of the frontal sinus with underly-
ing destruction of the frontal bone
and pericranial fluid collection.’

In our patient, ultrasound
played a crucial role in the diagno-
sis, suggesting the presence of
PPT by showing a subperiosteal
abscess associated with erosion of
the frontal bone (Figure 1). This
imaging finding should be consid-
ered a red flag, and should prompt
further contrast-enhanced CT in
order to investigate the presence
of intracranial complications as
well as to confirm the diagnosis
(Figure 2).1

The frontal bone infection and
necrosis, commonly associated
with intracranial complications,
mandate quick management.’ Early
intervention corresponds with
favorable outcomes in even the
most affected patients.” Surgical
treatment options include func-
tional endoscopic sinus surgery
and/or an open neurosurgical
approach through a standard bi-
coronal skin incision, including
craniotomy, with opening of the
affected frontal sinus.>”® Despite
surgical management and antimi-
crobial therapy, the mortality rate
remains 5-17%.5

Conclusion

This case illustrates that PPT
remains an infrequent but impor-
tant and serious complication,
with a varied etiology and a vague
presentation.>* Once the diagno-

sis of PPT is suspected, early diag-
nosis with appropriate imaging,
together with prompt surgical
treatment and the use of appro-
priate antibiotics, is necessary in
order to avoid more severe com-
plications, such as subdural empy-
ema and secondary septic throm-
bosis of the dural sinuses.’

We emphasize the contribution
of ultrasound to the early diagno-
sis of PPT because the presence of
PPT can be presumed by ultra-
sonography.”® Subsequently, the
diagnosis can be confirmed by
contrast-enhanced CT scanning.
Treatment requires early surgical
intervention, with prompt drain-
age of the sinus and removal of
the sequestrum, along with long-
term administration of antibiotics.
This joint medical and surgical
care will most likely lead to a
favorable outcome and avoid
severe neurological complications
and sequelae.’
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