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Pott’s Puffy tumor, also called Pott’s edematous tumor (PET), is a subperiosteal
abscess of the frontal bone, associated with osteomyelitis of the frontal bone. In this
paper, we report the case of a 16-year-old patient who presented with headache
associated with progressive forehead swelling and fever. Clinical and imaging exams
pointed to the hypothesis of PET associated with brain abscess. Patient was
submitted to surgical excision of the abscess and treatment of osteomyelitis, with
intraoperative findings corroborating the condition. There was a good clinical-
radiological recovery associated with prolonged antibiotic therapy and satisfactory
follow-up after hospital. PET, which often results from an underdiagnosed or partially
treated frontal sinusitis, is a condition that must be promptly recognized and directed
to an adequate therapeutic approach due to the risk of serious complications that it
entails.

Keywords: Pott’s Puffy tumor, Pott’s edematous tumor, osteomyelitis, sinusistis, forehead swelling

INTRODUCTION

PET is usually an extracranial complication of frontal sinusitis and is characterized as subperiosteal
abscess of the anterior wall of the frontal sinus, associated with osteomyelitis of the frontal bone. It
was first described by Sir Percival Pott, as a consequence of head trauma (1), however, it is known
that currently the main causes are rhinosinusitis, acute or chronic, underdiagnosed or inadequately
treated (2-4). PET may still be associated with other conditions such as drug use, infections and
frontal surgeries (2).

Due to the modern age of antibiotics, it is a rare entity and occurs more frequently in
adolescents, probably due to vascularization and abundant flow in the diploic veins in this age
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group, facilitating the spread of infection (3). Its most common
clinical manifestation is localized frontal swelling accompanied
by fever and headache (2).

Early diagnosis plays a decisive role in patients with PET, as
it allows the execution of precise treatment before the onset of
complications, such as epidural, cerebral abscesses, subdural
empyema, meningitis, and cerebral venous thrombosis. The
clinical history added to the radiological findings of computed
tomography (CT) directs the diagnosis. In cases of suspected
intracranial injury, magnetic resonance (MRI) is indicated (4).

We describe the case of an adolescent patient, complaining of
headache and presenting with fever, vomiting and forehead
swelling. The patient, without known comorbidities, developed
an intracranial complication of an infrequent sinus infection.
The findings reported were related to relevant data from the
literature, emphasizing the management and the need for
early diagnosis.

METHODS

This article is a case report with a literature review. Patient data
and images were collected by the researchers who participated in
the patient’s care. The consent form was signed, and the patient
and guardians are aware of the possibility of writing and
publishing the data and images present in the manuscript.
The literature was reviewed by one of the researchers based on
the search for articles in the PubMed database. For the
research, the following keywords were inserted: “Pott pufty”

and “tumor”, “Pott’s edematous tumor”. The “Boolean
Operator” “AND” was used to maximize the amount of
articles published. Inclusion criteria reached articles published
in the last five years, case reports and patients aged up to 18
years. Thus, 49 articles were found based on the ones, of
which 22 met the defined analysis criteria.

CASE DESCRIPTION

Female patient, 16-year-old, single, brown, student, born in
rural area of Pernambuco/Brazil, referred to the neurology
and neurosurgery service of the Hospital da Restauragio with
a history of frontal, pulsing and progressive headache,
worsening over weeks, associated with emetic episodes and
fever. The condition evolved with progressive growth of a
painful, adhered and fibroelastic consistency mass in the
central region of the forehead of the skull, eight days before
admission. Report of fever stopped two days after admission,
with no signs of meningism, rhinorrhea or any focal
neurological deficit. No traumatic event, past or recurrence of
sinusopathy or other comorbidity that was related. Patient
also referred no use of antibiotics. Laboratory tests also did
not present alterations of hematimetric indices or
inflammatory tests.

Blood culture was not performed. CT scan of the skull was
performed, which showed an expansive hypodense lesion in
the frontal region with intracranial extension associated with
perilesional edema (Figure 1), and then transferred to the

destruction with bone discontinuity.

FIGURE 1 | (A) Cranial CT, without contrast, axial cut, evidencing subgaleal hypoattenuating formation in the frontal region, noting in the same plane, but in
intracranial and extra-axial situation, hypoattenuating lesion with expansive character associated with irregularities in the contours of the inner table of the
adjacent frontal bone. (B) bone window, in the same plane of subgaleal and extra-axial lesions, evidencing in the frontal bone, especially in the internal table Iytic
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neurosurgery department with suspicion that the identified
expansive formation would have neoplastic origin.

The patient underwent brain MRI, which revealed an
expansive lesion in the frontal subcutaneous tissue, extending
through a bone defect in the frontal sinus that communicated

with an extra-axial nodular formation with intra-axial
component and circumcision edema with important
compressive effect, suggesting a complicated PET with
concomitant  cerebral abscess (Figure 2). Empirical
intravenous antibiotic therapy with ceftriaxone (2g
administrated 12 h/12h) and metronidazole (7,5 mg/kg

administrated each 8 h) was initiated, for eight days before the
surgery. Intranasal corticosteroid therapy was not prescribed
for our patient.

The patient was submitted to neurosurgical approach by
bicoronal incision and, as cutaneous flap was rebalanced,
granulation tissue, bone erosion with dural adhesion and
spontaneous extravasation of purulent secretion was identified.
Drainage of the abscess by puncture initially. Performed 5 x
5cm frontal craniotomy resecting the entire osteomyelitis
area. Resected the residual abscess and capsule, a fistulous
hole (Figure 3B) was verified communicating purulent
contents of the frontal sinus with brain abscess. After
cranialization of the frontal sinus, evacuation of the subdural
empyema and subgaleal abscess, exhaustive cavity washing was
performed with 1,500 mL of saline plus gentamicin. Cranial
reconstruction performed with autologous bone part, after
curettage and drill of the internal eroded plate of the frontal

FIGURE 2 | (A) Skull CT, without contrast, axial section, evidencing frontal extra-axial lesion, in left paramedian situation and hypoattenuation in the white matter of
the left frontal lobe; (B) brain MRI, T2/FLAIR, axial, shows better the extra-axial expansive formation, located in the left anterior frontal pole, rounded, with apparent
capsule, promoting compressive effect on the adjacent parenchyma, besides evidencing in adjacent frontal lobe small intraparenchymal lesion surrounded by
important edema; (C) MRI of the brain, T1 after axial contrast, with important peripheral enhancement of both the extra-axial lesion (including with important
enhancement of the locoregional meningeal plane) and intra-axial; (D) (DWI, axial section) evidences important central restriction of the extra-axial lesion with
corresponding signal loss on the ADC Map (E) being compatible with empyema/abscess.
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FIGURE 3 | (A) Positioning for surgical approach and marking of the bicoronal incision, evidencing the protuberance of the forehead by progressive swelling.
(B) Intraoperative image after craniotomy with emphasis on fistulous hole of communication with frontal sinus, enhanced.

bone flap and resected material (pus, granulation tissue and
frontal sinus mucosa) sent for microbiological analysis and
culture, but it was not identified any organism’s growth. This
sterile culture result was probably due to empirical use of
preoperative antibiotics, but anaerobic causative agents,
destroyed after contact with oxygen, are also a possibility.
Similarly, access to histological examination of the frontal
sinus mucosa and the granulation tissue collected was not
obtained. This type of intervention - surgical approach,
associated with antibiotic therapy, was determined based on
characteristics such as continuous abscess growth, intracranial
mass effect, risk of complications, and neurological deficits.
The patient followed a prolonged course of intravenous
antibiotic therapy, ceftriaxone, and metronidazole (7 weeks).
A new MRI was performed, 28 days after surgery, and showed
the surgical a marked reduction of the frontal extra-axial
collection. Meningeal thickening and residual frontal abscess
surround by perilesional edema were observed, as shown in
the pre and postoperative comparative images in Figure 4.
Due to the significant improvement of our patient condition,
she was discharged after 43 days of post-surgical follow-up, with
complementary oral antibiotic therapy with ciprofloxacin. It was
chosen due to their broad spectrum, low cost, affordability and

recommendation by the Hospital Infection Control Committee.
The patient was subsequent outpatient follow-up at the service
during the first 9 months, in three consultations, with
satisfactory clinical, functional, and radiological control.
Diagnosis and hospital therapy did not involve an
otolaryngologist, but the patient was referred to a professional
in the area.

DISCUSSION

PET is a subperiosteal abscess of the frontal bone as a result of
osteomyelitis of the frontal sinus walls (1). Episodes of cranial
osteomyelitis are considered rare and are most commonly seen
in countries with reduced health capacity, although an increase
in the number of cases reported from the second millennium
has been observed, most likely due to the improvement in the
diagnostic capacity of radiological examinations (5).

Many papers details case reports of PET, and the number of
children affected, and the similarity of the associated signs and
symptoms are quite relevant, especially in correspondence with
the affected locations and the consequent surgical intervention,
as described in Table 1. Although this condition can affect both
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FIGURE 4 | Comparative study between MRI in axial, sagittal and coronal sections before and after the surgical approach.
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sexes and any age group, reviewing 24 case reports on Pott’s
Pufty tumor in patients up to 18 years of age published in the
last 5 years, we found reports of patients between 5 and 17
years of age (22 males and 2 females), and observed that there
is a higher prevalence among adolescents, in an average age
group of 11 years, and in males, as could be noted in Table 1,
corresponding to 70% of cases (4). This occurs by the
pneumatization process, venous drainage and the peak blood
circulation in diploic veins, which occurs around 15 years of
age (28). In addition, brain abscess is a complication found in
only 12% of patients with PET, and is therefore a relevant fact
in the case discussed (4).

The most commonly cause of PET reported in the literature
is acute or chronic sinusitis, which, when treated
inappropriately, can culminate in a bone erosion caused by
direct contact of the infected material with the walls of the
skull cap (28). In addition to this more obvious route of
dissemination, there is still the possibility of hematogenous
infection through the diploic veins, which, due to the absence
of valves, allow a retrograde septic thrombophlebitis more
easily, which would explain parenchymal intracranial lesions

Frontiers in Surgery | www.frontiersin.org

and subdural collections without epidural involvement (29).
Although less frequent, another important cause of PET is
craniofacial trauma with a history of fracture. In adults,
cocaine or methamphetamine abuse is also reported (2). In
our review of case reports, we found that patients had recent
or recurrent sinusitis or upper airway infection as the most
frequent antecedent (reported in 6 cases), while we found a
report of trauma in only one patient.

In addition to the characteristic association with traumatic
brain injury and medical history of sinusitis, the presence of
more prevalent infectious agents is also well-described for
PET. Bacteria’s of rhinogenic pathologies, such as community-
acquired sinusitis, are the most common, being Streptococcus
and Staphylococcus the most recurrent agents, such as
Staphylococcus aureus, Streptococcus spp, and anaerobic (30),
although fungal infections can also be found. This prevalence
can be analyzed on Table 1, which, despite the small amount
of data collected, presents 11 (73.3%) cases of Streptococcus,
among those that reported the causative microbiological agent.

In our review, the most frequently reported symptom is
forehead swelling (present in 21 reports), followed by

2022 | Volume 9 | Article 889463


https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

PET - An Unremembered Diagnosis

Silva et al.

(penunuoo)
SOJOIW  [BJUOJ4 BU} Ul SIHRAWOSISO
papodal atem sjuene  ‘snd 8y} 8)endeAS 0} UOISIoul snoo0o0)dassoyded 'S||99 Jle plowyie PUE Jone- "uonoduIl
9SJaApe OU pue Mmoigake ybu v "Buljjoms wauadosow pue puUE Sasnuls [eluoJ} pue 1oeJ} Alojesdsal Aypomalou aleN €1 'H
panosdwi jusired syl [ejuoly ybu 8y} Jo uoneldsy pue uPAwWwooue  snaine snooooojAyders  Asejixew ys| ayy jo Auoedo Jaddn pue ayoepesH BuiyioN /L ‘ueyles|yY
ewaAdwa |ejuoly
pue ousydsiweyleiul pue uonoejewN]
S$S90SQe [BHgJO Jo abeulelp $S90SQE 1ybu [euoly pue ahs
yum AWO0IUBIO [BIUOI) [enqJo wbu pue ‘ewaldws b 8y} punose siN|eo
‘uolyeuedai) snuis [BJUOI} s|ozepluosew ousydsiway-iaiul ‘Buljlems [eyaquoned suonoajul
Ajgeloney pUE $S99SgE SNOBUEINOQNS pue ‘suoxeuyed STEEY] ‘sse0sge snoauenogns 1ybu ‘eigoydojoyd  Aemuie uouadns 1=
panjons juaned syl [euoyy Jo abeureiq ‘uroAwoouep [eaibojoiqosoiw ON [BJUOJ} UUM SISnuISUBd pue ayoepeay ‘Jene4 pajeadey /€L (21) 1 eson
Awolsonue Asejjixew
[esaie|lq ‘Awoosplowy}e
Jousjue oidoosopus JuswWwadUBYUS [BINp
[eJere|lq ‘Awolosnuls [eluol) pue sseosqe [esjsousdgns siseWwe pue ‘esiefew
suoneoldwos  oidoosopus [essle|lq ‘SSeosae s|ozepluosew [ejuoyy ‘S||90 JIe plowyie ‘ewspa [eyaJoled Buinlp egnos
Jayuny Aue [eaisouadqns [ejuol) Yo pue ‘uAwoouen swsiuebio jo ymmoib JOLISIUB Yo pUB Ssasnuls ‘Buljloms peayaIo) Joye sesnuis I
noyum A1enodai |in4 8y} Jo abeulelp pue uolsiou| ‘auoxeuya) 1o} S8In}Nd aAleBaN [ejuol) jo uoneoyioedQ  Yo| puUE ayoepeay [ejuoi pue ured Je3 /el (L) 'V ‘1ored
sseosqe
oelenbes 9|0zepluoJw [eanpide [eyuouy ybu
wuel-Buol Aue yum uolenoBAS SS90sqe pue ‘euoxelyed  seloads sno20o0}daslS  pue SNUIS [BIUOJL Ul SS9OSOE Jans} pue buljjlems selbio|e I oL
juswanoidwi jusned  [einpide pue Awojlojueld by ‘ulpAwoouep oljiydoiaeoIolN |eaysouadgns by peayaio} ‘ayoepesH |euoseag /€L ‘pIeppoI1S
SUOI}BLIOOXd
oseasIp pue poo|q paup
13d Jo ebeureig snuis [eseueled OlUOIYD PUB UM S|NQIISOA [ESEU pUB SIN||99 [e1oe)
S$S90Sge ‘Awojosnuis [ejuol) [esare|iq ‘siyn|i@o [eydesaud |esere|iq ‘ewspa pljake [esele|g J0 soposide
pue JuswaduByUS ‘AliojospIowy1e Jousiue s|ozepluonew ‘sibulusw [eanp [euosy  "ybBnoo pliw pue ‘esiejew pue ‘uonosjul
leanp jo uonnjosas Y| ‘Awojosplowyie 8o} b pue ‘ulpAwoouen snoooooydang v plw ‘siy@Awosiso Aea  ‘Jana4 “Buljjoms peayaioy [eseu (YSSIN) aleN
joJo pue uesg  ‘Awojsonue Ae|jixew [esole|ig ‘awidaje) dnoib pue ySHIN  ‘sseosqe [eajebans [ejuoi pue ayoepeay [ejuoi juaLInoal /L 6) 'V ‘LN
sanssi} Yos [eygioeidns
8y} JO SI}|N||90 PajeIooSSe
‘suoljeoldwod UM (Snuis [ejuos) Ya)|) a|ge} Buyjjems [eygiouad
Jayuny Inoyum wejoeq|ns J91INO SIHPAWO08}SO puB  UlM Ssaupal pljehs jaddn Aypomelou  ofeweH
aswoy pabieyosiq paquosap jou aInpadoid Juioidwe Al pauonus| 10N SIISNUIS [eJUOJ) POPIS-Ya]  PapIS-Ya| pue ayoepesH BuiyioN /10 (8) MIN ‘oop
uoneulydaiy yum Awojosnuis 90| [B]UOM} BY} JONO
[eluoly pue ‘Awojosuroun ssoosqe |eunpide Aun e pue
‘Awolosplowyio s|ozepluosew ‘oseasip snuls [eseuesed sdejoud pjiw yum
juswanoidwi 14o| pue abeureip puE BUOXBUYSD / panuiuo9 ‘sijieAwo9)so sisowayd olbeyiuoway |leqieyseq
o)o|dwod ssoosqe [elodwajoledns wnyesjonu QUOQ [BIUOJ} ‘UOIDB[|0D  JOLIBJUI PUB JOAS "BLUSPD B Woly I ) 's
e pey juaned syl pue AwoioNaiO pue UPAWODUBA wnueoeqosn4 pInj} [euOdeIIXS Yo pljeke pue sisoydoid Ain[ur [e1oe4 /GL ‘uesseH
uoleulydas o|qe} JoLsjue Buljjlems pesyalo) pue
SNUIS [eluOIH "SS9ISqe a|0Zepluoiw uo umopseaiq [edlod  ake ybiy -ured |ejoe} pue
[eaysoladgns [eyqJo ybu ayy pue ‘auoxel}yed snipawlalul pue auoq [ejuoly ybu ‘uonisebuoo ‘syoepesy I (9)
‘Aianooai sjeidwo)  pue pesyslo} sy} jo abeurelq ‘uroAwoouep snoooooydang 8y} JOAO UOI309]|00 pIN| ‘UoI}ONIISUO [eSBN  PBUOHUSIA 10N /SL Py “eseqil
Aioisiy Xo8
awooNQ uonuanIdul [eolbung jJuawieasy bnuqg juabe ojuaboyjed sainjea swoldwAs pue subig |esipai\l /aby Jeap/ioyiny

‘plo sJeak g| o} dn sjueired ul Jown) Aynd s.110d INoge spodas ased Jo mainey | | 319VL

2022 | Volume 9 | Article 889463

Frontiers in Surgery | www.frontiersin.org


https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

PET - An Unremembered Diagnosis

Silva et al.

(penunuoo)
ewsapa |eooylad
oejonbes pue uoleWIO} SS80Sqe (12) 'N
2160j0JNBU INOYHM upAwepulo snipawsiUl [eInpgns yum auoq [eluo} T ‘IqipInL
UOI}PUOD POOK) paqlosap J0uU 8INpadoId pue awixejoe) snoo0o0}dass B a8y} jJo sieAwo8ISO Buljloms [eluol{  SiHSnUIS [BlUOIH /90 -lweyINoN
AJejjIxew pue [ejuol pue ssoosqe |einpida
S9sS90sqe [einpide  AWO}09PIoWYIe Yo "SSeosge - UoI399||09 [eJnpida
puejeslsouadgns ureiq ayy jo abeurelp pue snipawaiul |eluoly pue ‘}08)ep auoq Buyjjems [eyuosy pue alewa (02) d
8y} Jo uoinjosay  uoleulydas; yum Awojoluesn pauoius| 10N snoo0o0}dans [BluO.y “‘SIHISNUIS [BIUOIH sayoepeay jusisisiod siUsnuIS /80 ‘ewseys
a|ozepluosew sasnuls 1ybu 8y} Ul pinjy pue
*S9SNUIS Paloayje pue Ssedsqe pue auoxeuyad snuis [epiBes Jouadns pue
|leanpida jo abeurelp a8y} / upAwoouen auo(q [ejuOl) By} Usamiaq Bujjjlems peayaloy e 6L N
pauolUs|A 10N puUE 8UOq [E}UOJ} JO [BAOWRY pue wauadoisN pauoius|A 10N Jle pue ssaosge [einpid] |njured pue Jone{  PauOonUS|A JION /2L ‘Buwoy|
uol}09||0o [eajsoradgns
Alqeioney ‘sasnuis [eseuesed ayoepeay pue peayalo} Aypomalou aleN (81) "L
paAjons juaied ay | paquUosep Jou aInNpadoid pauonuain 10N pauonuain 10N 16U ay; Jo uoleoyoedo 1ybu a8y} jo Buyems BuiyioN /90 ‘ueppay
UOISIA 8|gnop pue
SS90sqe JUBLIBAOW JB|NO0BIIXS
Jood paulewss Aunoe [eyquo [eJjodwajosedns pue juelsabuoosp 11940 8U} JO [[em [esale] PasSEaI09p ‘SIsowayd
[ensia Ing ‘eidojdip  [ejuoyy [eajsonadgns bl 8y} [eseu auIALIO 8U} OJUI UOISUS]X® UOI}08]|00 ‘sisojdoud [eyqlo
pue sisoydoid 10 abeurelp pue uopelojdxa pue 8|0zepluoidawW |eajsouadgns ‘uoisose Auoq 1ybu ‘Jane4 "eyoepeay Aypomalou EE (21) s
ul Juswanoidw) 0} uoisioul [eyqioeidng ‘Ne|oIXOWe0) pauoius|y 10N yum siysnuis [ejuoly ybry  pue Bujjjems [ejuoly ybry BuiyloN /9L ‘uoun
$s90se [elsouadans
10 Juswdojenap
UHM SSSNUIS [BIUOY
yiog Ul UOIS8| D130J9|0S B
ujue|doole} pUB UOI109||0D "[BJUOI} U} JO  pESBYSIO) PUB 843 Ujoq Ul T Q1) 'N
pauoius|y 10N paquOsap J0U 8INPad0Id pue auoxeuya) POUOIIUSIA JON  |[em JoLSjUe 8y} Ul UoIsoi] Buljlems pue syoepesH  PauUOIIUSIN 10N /SL SUMzQ
SLQap JO [eAOWSI
SAISUS)IXS Ue pue pazije|uesd pIoe oluenAe|o
SBM SNUIS [BJUOJ} Y|  YUM UI||IOIXOWE [BI0 SNuIS [eJUOJ} BY} JO sploJals
dn-mojj0}  8y] "sseosqe 8y} jo abeurelp pue 8j0ZepluoiwW |lem |euJalul 8y} JO UOISOID JO @sn 2lUoIYd (1) ®D
wuey-buo| uodn Jo} Awojojueld [ejuoly JUl||IoBXO soloads Auog "sseosqe [esjsolad e pue ewyjse T ‘wipuon
SWO2IN0 S|CEIONBS  IS| PUE UOISIOUI UDYS [BUOIODI] /OUOXBUYSD snoo0o03dalisoided [eluoly pue [einpid3 Buibing pesysioy Yo ‘AusaqO /vl -KAysjopod
‘pawopad sem spuswbas anssi} snosuenogns ssew
Auoq pajosjul arowal [eygJoeidns ui SNOBUEINOQNS JUBN}ON|L
0} Awojosiueld v “AlAed saue|d e} jo Buipuens yum e pue uoibai peayaloy
$s90sge Jo abeureip Yum sesnuis Alejjixew ybu pue 8y} e ssauiepus T 1) g
pauoius|A 10N uoisioul deyy upjs [euosoalg Quoxelya) PSUOIIUSIAl JON  PIOWYIe ‘[BjuOi} Ul SIHISNUIS ‘ayoepesy pazijeiousy)  PauoiUd|A JON /2L ‘Zew|O
paw.Jopad sem snuis ss90sge [esjebgns ‘Buljjoms
[eluoly Ya| 8y} jo Buiuiydaa pue sauoq [ejaued ybu pue |ejuo.y papis-1ybu
Kiosiy pEI
awoonNQ uonuaAIaul [eolbung jJuawjeasy bnug juabe ojuaboyjed sainjea swoldwAs pue subig |es1pai\l /aby Jeap/ioyiny

penunuod | | 37AvVL

2022 | Volume 9 | Article 889463

Frontiers in Surgery | www.frontiersin.org


https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

PET - An Unremembered Diagnosis

Silva et al.

pauonuBAl 10N

pauonusA 10N

KiebBins Buimojoy
panoidwi Juaied

dn-moj|o}
uo swoidwAs jo
uolinjosal 838|dwo)

dn-moj |0}
uo swoldwAs jo
uolinjosal 839|dwo)

Aynouip
uoIeuIpI00D puey
-1ybu pue yosads

yum Aynoiip bis

AKianooal 819/ dwio)

Aisbins
snuis o1doosopus [esele|iq
pue afbeulelp sseosqQy

sisnuisued

- sosnuis [eseuesed

pue asou ay} jo Aiebins
21doosopus “uo1}08||0d
|jeajebgns pue [einpide

Jo abeurelp Jo} Awojoluesn

piny wugjnind Jo uolenoensd
yum ssaosqe ay} jo abeureiq

ssa0sqe [einpide [enibes pue
$s99sqe [ewAyouasedeiiul
[ejuoly 1ybu jo

abeulelq "sSeOSgE [elueloRIUl
Jo} Awojoluelo [eyuoiyg

abeurelp uonelojdxe sseoal
[eluoly yum Adoosopus [eseu
1o "Sseosge |esjsouadqns
19| 8y} jo abeuresp

pue ewaAdws [einpgns

JO UO[ENOBAS J0} Awojolues)

saleu Yyo| pue
‘snuis Alejjixew yo| ‘plowyie
18| 8y} wouy abeureIp yum
Awojoeplowyye oldoosopuy
‘abeuresp ewaAdwas
[einpgns 4o} Awojolueso
|e1oued-[eljodwal-0juol) Yo

pawuojeid
JouU Sem uofuanielul [ea1bing

s|ozepluosew
pue uipAwooueA
‘awIxejoje0

pauonus|y 10N

s|ozepluosew
pue suoxeuye)
‘ulpAwoouep

s|ozepluonew
pue upAwoouep

wauadosaw

pue sjozepiuoiiswl/
wejoeqozey
-uyjpoesadid

pue ‘auoxelyed
‘ulpAwoouep

pauonusy 10N

snsoulbue
sSn200901dans

|eoooo0ydang
onAlowsH-g o dnoin

snsoulbue
snoo0901dang

wnioydoiosu
wnueoeqosn4

wnyesjonu
winueoBRqoSN

wnioydososu
wnps}oeqosn

pauonusA 10N

sljsnuis
Buinjosas BuiAspun

pUE sII|9AW08]}S0

auoq [ejuoly ‘sseosqe djeog

JUSWIBA|OAU| BNSSI} YOS
[ejuoly pue siysnuisued Yo
‘ewaAdwsa |einpide [eyuoi4

auoq
[BJUOJ} BU} JO SIH2AWO08}SO
SE ||[eM SBe Sesnuls [ejuo.)
8y} 0} UOBOIUNWIWOD
yum sseosqe [esjebgng

sasnuis |eseueled

pue ‘[ejuoyy ‘feypibes

SUj} JO JUSWISAJOAUI pUB
‘re Bulureiuoo ewaAdwa
[BIXE-BIIXS [eJUOI) Yo

uolBai ousydsiwayeiul
[BIUOl} Y3 [elpOWOISIUE
ay} Ul ewaAdwa
[eINpgng "sseosqe

AJes pue ewspe enssii
YOS ‘SIIsnuIS [ejuol) Yo

uoneoioedo snuis Ase|jixew
pue Apoq ubiaio} plowyie
13| JO 9oUBSAId "XOHO0D
[e1g2192 8y} UO J08ye ssew
pue Yiys aulpiw ‘ewaidws
[eanpgns snuis [ejuoi

siysnuIs
[B1UOJ} pUE UOI08]|00
[eajsouadgns yum
SIjIleAW08]s0 duoq [ejuoi

SI)I[2AW09]s0
8UOQ - BUOQ [BIUoJ} US| B}

sseulepus)] pue
Buljlems pesysio} Yo

BWASPS0 [B}IQIO
-ojuoJy Yo “Buion
pue ‘Jons} ‘syoepesH

Buiiwon pue Buljams
peayalo} anissalboid
‘elgoydojoyd ‘syoepesy
‘ueb Apeajsun ‘Jona4

sabueyo
[ensiA pajeloosse
yum Buljiems plieAz

ssew
pesya.0} pepis-yo]
‘BOULIBIP pUB ‘SISO
‘Buljjoms ahs Yya| ‘Jona4

Buljlems peayaloy

pue ewayilia [eqioued
'SISBLS PUB “Jons)
‘ayoBepesH ‘Sseuyeam
Aywaixe Joddn

1yBu pue ‘sniels [ejuaw
paseye ‘elqoydojoyd

Buijlems [ejuosy pue
‘ayoepesy [eluoly ‘Jona4

SIISNUIS [BJUOI4

Aypomaiou
BuiyioN

uonosyul
snuIs Jueoey

‘sseulepus)
SNUIS [BJUOI4

eayelp
pue sisawa
UHMm pajeroosse
sisdas juaoay

sixe}side

dojs 01 saleu
sy dn pny
AgBni papssul
pey jusiied

pauonusiy 10N

ClE (22) d
/Sl ‘eysnoiseN

(92)
e V'O ‘seda A
/€L -Z9i9d
SeiN (52) 1
/S0 ‘uouue)
s (v)

/v 'd'S ‘uieys

SN (r2)
/ Lk d'S ‘uieys

ElE (¥2)
/G °d'S ‘uBys

oleN
/60 (€2) "0 ‘Bun

wea} juswaoe(d urelp [esiebgns |ABel4 wnioydoiodu O Su0}09||00 [esjsoliadgns  Buljlems [e1oe) papis-Y9| jodsouow
oseasiq Snonoaju| pue ‘sseosqe [es)souiadgns pue ‘uAwoouen wnueoeqosnd puB SIN||99 [B}QIO Yo pue ‘eyoepesy ‘ybnoo e pue
Jo dn mojjo} yum oy} Jo abeurelp ‘Ino-ysem ‘uroAwepulo pue snsouibue "SIISNUIS PIOWUY}e Joudue ‘eayuielp ‘Burwon  salbojoses sniIA I (22) 9
pabieyosip jusiied snuis ‘AwojoNqio [essle| Yo ‘auoxeuye) snoooooydang pue ‘Ae||ixew ‘[eyuol) Yo ‘selbeAw ‘sione4 Jreg-uieisdy /Sl ‘lowez
Aoysiy pEI
awoonNQ uonuaAIaul [eolbung jJuawjeasy bnug juabe ojuaboyjed sainjea swoldwAs pue subig |es1pai\l /aby Jeap/ioyiny

penunuod | | 37AvVL

2022 | Volume 9 | Article 889463

Frontiers in Surgery | www.frontiersin.org


https://www.frontiersin.org/journals/behavioral-neuroscience
https://www.frontiersin.org

Silva et al.

PET - An Unremembered Diagnosis

headache (present in 17 reports), fever (present in 13 reports)
and symptoms associated with orbital and/or periorbital
involvement (present in in 12 reports). As shown in Table 1,
it’s notorious that the classic manifestation of this conditions
is frontal swelling, usually accompanied by headache and
fever. Furthermore, periorbital swelling and pain may suggest
cellulitis, being important signs for PET due to possible
involvement of the orbital cavity, in addition to purulent or
not rhinorrhea (2-4, 28, 29). Symptoms such as nausea,
vomiting, changes in the level of consciousness and
convulsions may alert to intracranial involvements, such as
epidural abscesses, subdural, cerebral, meningitis and
thrombosis of the upper sagittal sinus (4). The recommended
imaging test to confirm the diagnosis is cranial CT, as it
allows a detailed visualization of bone involvement to assess
the degree of osteomyelitis. For suspected intracranial lesions,
MRI has a greater ability to reveal information, with greater
accuracy for soft tissues, it is possible to better quantify the
extent of frontal abscesses, for example (2).

In view of the signs and symptoms characteristic of this
condition include above all swelling of the frontal region,
fever, periorbital swelling, and headache, among the
differential diagnoses are those that have mass effect, as well
as PET. Thus, the analysis of the presence of soft tissue or
skin infection without the presence of osteomyelitis,
hematomas and other types of tumor formations should be
investigated and ruled out in suspected PET, since they are
the main conditions of differential diagnosis (31).

The approach should be based on a combined early
intervention of antibiotic therapy and surgical procedure.
Initially, the wuse of broad-spectrum antibiotics is
recommended due to the variety of pathogens related with
this condition. After the culture result, more specific coverage
should be adopted, with the prescribing time ranging from 6
to 8 weeks after surgery (4). The procedure performed can be
done from traditional craniotomies, as well as through
endoscopic alternatives (32). However, in cases of important
lesions, such as brain abscesses, it is mandatory to choose
craniectomies with removal of the affected bone, since a high
recurrence rate was observed in cases of bone replacement
(28, 29). In most of the case reports reviewed, the treatment
involved a surgical approach associated with antibiotic
therapy, and the majority of patients evolved with a good
outcome after treatment, with a description of recovery
without sequelae in 14 reports (Table 1).

CONCLUSION

Although rare, PET is still present in the pediatric, adolescent
and less frequent adult population. The need to rapid
recognize and prevent, this sometimes, fatal complication of
an apparently benign infection such as bacterial sinusitis, is
necessary and mandatory for optimal outcome.

Parents, general clinicians, and pediatricians should be aware
of patients presenting recurrent sinusitis, fever, forehead

Frontiers in Surgery | www.frontiersin.org

swelling and headache to seek specialist evaluation. Early
diagnosis allows for a less invasive approach but in
complicated cases, with bone and parenchymal involvement,
surgical intervention is crucial to effective treatment,
recurrence prevention, and deformity correction. The best
management is showed to be a combination of surgical
intervention and prolonged intravenous antibiotics.

Suspected by the physician in the context of known risk
factors and underlying causes, both clinical and psychosocial,
should be searched. In addition, it is a condition that should
be readily recognized by the risk of suspected psychosocial
clinical complications. An integrated approach is crucial for
efficient care.
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