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1 | INTRODUCTION

Granulocytic sarcoma (GS), also known as myeloid sar-
coma (MS) or chloroma, is an extramedullary tumor mass
of myeloid precursor cells, myeloblasts, or immature
myeloid cells occurring outside the bone marrow or bone.!
The literature demonstrates the association between GS,
myelofibrosis,”* and acute myeloid leukemia (AML).
It is estimated that 46.3% of GS cases occur in patients
with AML.> The lesion coexists with, follows, or rarely
precedes the presentation of AML, and it appears as a blastic

Granulocytic sarcoma (GS) is an extramedullary tumor associated with myelodysplas-
tic syndromes or myeloproliferative diseases. Intraoral manifestations are considered
uncommon, with a reasonable number of cases, and are mostly related to leukemia.
The association of oral GS and myelofibrosis is very rare and only three cases have
been published. In this paper, we report the fourth case of oral lesion in a patient
with a diagnosis of myelofibrosis. The aim of this study was to present a review of
the literature, discussing the current and previous cases of oral GS associated with
myelofibrosis or other hematological disorders and the importance of accurate diag-

nosis through clinical, microscopic, and immunohistochemical features.

mouth neoplasms, myeloid sarcoma, primary myelofibrosis

transformation of an underlying chronic myeloproliferative
disease or myelodysplastic syndrome.!

GS originates from bone marrow and spreads via Haver-
sian canals to reach the subperiosteal bone region, spreading
the tumor cells to other regions of the body.® The most com-
mon site of GS is the skin, presenting as multiple papules,
plaques, and nodules. The head and neck region is affected
in 12% to 43% of GS cases,’ and intraoral involvement is
uncommon. Intraoral GS may appear as a solitary or multi-
ple asymptomatic nodule, diffuse gingival enlargement, or as

an intraosseous lesion.0-3-10
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The aim of this paper is to report a rare case of gingi-
val GS in a patient with a diagnosis of myelofibrosis and
to present a review of the literature discussing three previ-
ous cases of oral GS associated with myelofibrosis. We also
present a description of previous intraoral GS cases associated
with other hematological disorders.

2 | CASE REPORT

An 81-year-old Caucasian man was referred by his hematol-
ogist to the Dentistry Service of the Clinical Hospital, Fed-
eral University of Minas Gerais (HC-UFMG) in April 2016
for evaluation of bleeding and swelling in the gingiva with
undefined evolution time. The patient was first diagnosed with
myelofibrosis in 2012 with V617F Jak-2 mutation positive,
ber-abl fusion gen negative, and cytogenetic analysis with-
out changes (46,XY[30/30]). Bone marrow biopsy showed
diffuse fibrosis and myeloproliferative patterns in the initial
evaluation. He was initially treated with only hydroxyurea
with partial response. In the anamnesis, the patient reported
use of the following medications: Isosorbide Mononitrate,
Clopidogrel, Carvedilol, Amlodipine Besylate, Allopurinol,
Rosuvastatin, Metformin, Gliclazide, Bromazepam, Fluoxe-
tine, Hydroxyurea (Hydrea®), and Ruxolitinib (Jakavi®). He
had arterial hypertension, type II diabetes mellitus, and unsta-
ble angina as comorbidities. The socioeconomic condition
was not contributory and extraoral examination did not show
important changes.

Upon intraoral examination, an asymptomatic, well-
defined, soft swelling was observed on the right maxilla asso-
ciated with vestibular gingiva of the first and second premo-
lars. The lesion presented a smooth and wavy surface and
was nodular, sessile, purple in color, and measured about
2 x 2 x 1 cm (Figure 1A). It was soft and bleeding on pal-
pation. The associated teeth showed significant mobility, and
no mobility was detected in other teeth during clinical exam-
ination. There was no history of local trauma or recent dental
treatment, and oral hygiene was satisfactory.

The periapical radiography showed a radiolucent area
localized between the first and second premolars on the right
side of the maxilla. It was a single lesion with extensive
destruction of alveolar bone and ill-defined borders. There
was also an irregular enlargement of the periodontal ligament
spaces around the premolars, destruction of the lamina dura,
and no evidence of root resorption. There was also widening
of bone marrow spaces around the lesion. In addition, there
was a radiolucent image in the cervical area in the first pre-
molar, suggesting carious lesion (Figure 1B).

2.1 | Diagnosis

The patient underwent surgical extraction of the right maxil-
lary first and second premolars under local anesthesia. As both

teeth presented significant alveolar bone loss and teeth mobil-
ity, extraction was the indicated treatment. The extraction pro-
cedure consisted of intrasulcular incision, detachment of the
periodontal ligament, luxation with an elevator, and removal
with forceps, without need of osteotomy. Then, the alveolar
socket was vigorously curetted and sutured. After the surgical
procedure, the nodular lesion was dissected from the teeth and
the specimen was sent to the Pathology Service of HC-UFMG
for analysis.

Microscopically, hematoxylin-eosin-stained (H&E) sec-
tions showed a proliferation of blast cells arranged in sheets.
The cells had ovoid nuclei, a small amount of lightly
eosinophilic cytoplasm, fine chromatin, and distinct nucle-
oli. The immature myeloid cells showed nuclear atypia (Fig-
ures 2A and B). Immunohistochemistry was performed, and
the cells demonstrated positivity for CD68 (Figure 2C),
myeloperoxidase (MPO) (Figure 2D), and Ki-67 (~50%)
(Figure 2F). Rare cells were positive for CD34 (Figure 2E)
and a diagnosis of GS was made.

2.2 | Management

After diagnosis of GS, panoramic radiography and cone bean
computed tomography (CBCT) were requested to investigate
the presence of other lesions in maxillary and mandibular
bones. In both exams, it was possible to notice the absence
of other lesions (Figure 3).

The hematologist also requested a Fan bean computed
tomography of the chest and abdomen, and there was no other
extramedullary lesion. The current therapy was based on the
use of Hydrea® (Hydroxyurea) and Jakavi® (Ruxolitinib).

The patient's follow-up period was 24 months, and the clin-
ical examination (Figure 4A), periapical radiography (Fig-
ure 4B), and CBCT showed that the previous lesion area was
completely repaired with no signs or symptoms of recurrence.

2.3 | Differential diagnosis

Based on the clinical features, radiographic findings of peri-
odontal ligament irregular widening associated with bone
resorption, and the medical diagnosis of myelofibrosis, the
diagnostic hypothesis included, besides the GS, other malig-
nant lesions such as Kaposi sarcoma (KS) and non-Hodgkin
lymphoma (NHL). As localized, gingival overgrowths fre-
quently manifest nonneoplastic processes which are sequela
of nonspecific inflammatory reactions in response to the
underlying local irritants,! the following conditions were
also considered as differential diagnosis: pyogenic granuloma
(PG), peripheral giant cell lesion (PGCL), and peripheral ossi-
fying fibroma (POF). It is important to note that PG, PGCL,
POF, and KS rarely cause bone destruction, but the clinical
findings are similar to our case.



NUNES ET AL.

WILEY—

FIGURE 1 Clinical and radiographic initial findings. (A) Intraoral view showing a sessile, purple nodule localized at the vestibular gingiva
between the maxillary right first and second premolars. (B) Periapical radiograph of first and second maxillary right premolars before extraction,
showing a single lesion with irregular borders. There is irregular enlargement of the spaces of the periodontal ligaments around the premolars and
destruction of the lamina dura
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FIGURE 2 Histological and immunohistochemical findings. (A) Proliferation of blast cells (H&E stain, x400). (B) Immature myeloid cells
showing ovoid nuclei, fine chromatin, distinct nucleoli, and nuclear atypia (H&E stain, x1000). (C) Strong immunoreactivity to the marker CD68
(IHC stain, x400) (IHC stain, x1000). (D) Tumor cells strongly positive for myeloperoxidase (MPO) (IHC stain, x400) (IHC stain, x1000). (E) Pale
positive reaction with CD34 (IHC stain, x400) (IHC stain, x1000). (F) Positive reaction with Ki67, ~50% (IHC stain, x400) (IHC stain, x1000)
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FIGURE 3

maxillary bone

FIGURE 4

Patient image at 24 months postoperatively. (A) Intraoral view without alterations in oral mucosa. (B) Periapical radiograph

showing the previous lesion area completely repaired with no signs of recurrence

KS is a rare vascular neoplasm associated with human her-
pes virus 8 infection (HHV-8). It is locally aggressive and
typically presents as cutaneous lesions in the form of mul-
tiple patches, plaques, or nodules, but it may also involve
mucosal sites. There are four epidemiological KS categories.
Of these, only the AIDS-related (acquired immunodeficiency
syndrome) type is associated with oral manifestations. Oral
KS most frequently occurs on the hard palate, followed by
the gingiva and the tongue, as purplish, reddish blue, or dark
brown macules, plaques, and nodules that may ulcerate.'! The
second most frequent site, gingiva, and the clinical presenta-
tion of oral KS are consistent with the present case but there
was no previous diagnosis of AIDS.

NHL occurs mainly in the lymph nodes but it can occur in
extranodal sites. About 20% to 40% of NHL cases arise from
extranodal sites, including the oral cavity.'> NHL can develop
in the soft oral tissues or in the maxillary and mandibu-
lar bones. NHL represents the third most common malig-
nancy in the oral cavity, after squamous cell carcinoma and
malignancies of the salivary glands, but the involvement of
the oral cavity is a rare event (0.1% to 5%). It is described

most frequently in the maxilla than in the mandible, and
the most common sites involved are palate and gingiva,'>!3
which is consistent with the present case. NHL of the
oral cavity has no specific clinical features and can mimic
other diseases such as periodontal disease, osteomyelitis, and
other malignancies.'> Common presentations include asymp-
tomatic localized swelling with spongy consistency, a red
color with destruction of hard and soft tissues, tooth mobil-
ity, or as a sessile soft tissue mass.'>!3 As in the present case,
the lesion was red and presented destruction of hard tissues
and tooth mobility.

PG is a benign mucocutaneous inflammatory lesion which
presents an exuberant tissue that clinically appears as a ses-
sile or pedunculated swelling with a smooth or lobulated sur-
face that may easily bleed or ulcerate.! The color of the lesion
varies from pink to red and purple, depending on the vascu-
larity, as was the lesion in this case. Radiographic findings
are not common in PG and typically it develops asymptomat-
ically. Gingiva is the most affected site, representing 75% of
cases, with the maxillary gingiva more commonly affected on
the buccal side,'* as in the present case. The lesion is caused
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by a local irritation or trauma, including poor oral hygiene,
which is not similar with the present case. PG is most common
in young adult females, probably due to the vascularization
effects of estrogen and progesterone,'* which is inconsistent
with the gender and age of the patient in this case.

Another diagnosis that was considered was PGCL. It is a
reactive, extraosseous and exophytic, nodular lesion, located
in the gingiva or nonedentulous alveolar ridge. The lesion
clinically presents as a sessile or pedunculated nodule, rang-
ing from pink to purplish-blue color, with an occasionally
ulcerated surface,! which was observed in the present case.
Although PGCL develops within the soft tissues, a “cup”
resorption of the underlying alveolar bone can sometimes
be observed. This lesion may occur both in the anterior and
posterior region of the gingiva or alveolar ridge, with the
mandible being slightly more affected than the maxilla.!?
Again, except for significant alveolar bone destruction seen
in the present case, the general profile of PGCL was observed
in our patient.

POF was initially included in the differential diagnosis
because it occurs in the gingiva as a nodular mass, sessile,
or pedunculated, that usually has its origins in the interdental
papilla.'® It shows a reddish or pink pigmentation or is sim-
ilar in color to the adjacent mucosa. Females are more com-
monly affected, and the anterior maxilla is the most prevalent
location of involvement.!” The lesion can present different
radiographic features and in some reports calcifications can
be observed at the center of the lesion.! Therefore, the radio-
graphic findings of POF are not compatible with the present
lesion.

3 | DISCUSSION

GS is an extramedullary malignant tumor composed of imma-
ture myeloid precursor cells. This tumor is strongly associ-
ated with AML and myelodysplastic syndromes or myelopro-
liferative diseases.!® This association can be demonstrated in
the present case since the patient had myelofibrosis. GS may
develop in a variety of anatomic regions, including the skin,
bones, gastrointestinal tract, and upper respiratory tract.!%2!
Oral GS is considered an uncommon lesion with a reasonable
number of cases, mostly associated with AML (Table 1).
The patient in this case had the medical diagnosis of
myelofibrosis previous to the nodular manifestation in the oral
cavity. The association of oral GS and myelofibrosis is very
rare and only three cases have been published.>* Different
from the present case, all previously described patients were
women. In the Jacobs and Sellars® clinical report, the patient
was 54 years old and presented a nontender firm swelling in
the malar region of the face. The radiography showed diffuse
soft tissue swelling overlying the zygomatic process. The
patient was treated with local radiotherapy and remission

occurred within 4 weeks. In the follow-up, widespread
GS was seen with hematological evidence of myeloblastic
transformation and extensive leukemic involvement.> Nev-
ertheless, the diagnosis of this case was made only based on
H&E. Two years later, Saleh et al.® described the case of a
62-year-old patient with a right mandibular mass and diag-
nosis of acute myelofibrosis. The biopsy specimen analysis
revealed that the blasts had myeloblastic morphology and
reacted with myeloid markers. The initial treatment consisted
of low-dose subcutaneously chemotherapy, but the disease
progressed, with pancytopenia and an increasing number of
blasts in the peripheral blood. Then, the proposed scheme was
standard systemic chemotherapy.® In a report by Fasanmade
et al.,* a 75-year-old patient presented a mandibular right
canine tooth with mobility associated with an erythematous
gingiva. The periapical radiograph showed localized alveolar
bone loss. The diagnosis of GS was made with immunophe-
notyping, demonstrating positivity for CD68, CD34, and
CD117. The bone marrow biopsy did not show any evidence
of leukemic infiltrate, and the treatment consisted of focal
radiotherapy.*

In a review of the English literature performed from 1974
to 2018, 74 cases of oral GS were retrieved (Table 1). Only
cases with a diagnosis based on immunohistochemistry or his-
tochemistry were included. Thus, five cases were excluded
because the diagnosis was only established using H&E stain-
ing. This criterion was adopted due to the fact that for the con-
firmation of granulocytic differentiation of myeloblasts, the
use of specific markers is necessary.! Articles in non-English
language were not included, and only complete case reports
were analyzed. A total of 12 publications were excluded
because they did not meet these criteria.

The review of previously reported cases revealed that the
age of affected patients ranged widely from 11 months to
89 years, with no gender predilection. The most common
clinical manifestation described by the authors was swelling
or a mass. The lesion usually appeared as a localized, soli-
tary, painless, or moderately painful nodule.'” However, it
could also appear as multiple oral masses, diffuse gingival
enlargement, or as intraosseous lesion.* Overlying mucosa
can be intact or present superficial ulceration. Bone involve-
ment appears radiographically as localized alveolar bone loss,
but also as generalized and severe bone resorption (Table 1).
In our case, radiographic features of malignant lesions were
observed, which is compatible with GS.

In the present case, the patient was an 81-year-old man,
presenting a nodular, sessile lesion, measuring about 2 cm
at its largest point, and was purple and hemorrhagic. In
accordance with the literature, the patient was asymp-
tomatic, but the mandible represented the majority of the oral
manifestations, 223
however, GS has been reported at almost all intraoral sites
(Table 1).

which is not consistent with this case;
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TABLE 1

References
Neiman et al. (1981)%°

Hansen et al. (1982)*
Conran et al. (1982)3!
Takagi et al. (1983)%?
Reichart et al. (1984)33
Castella et al. (1984)3

Timmis et al. (1986)

Ficarra et al. (1987)¢
Saleh et al. (1987)3
Dreizen, McCredie,

Keating (1987)%7-#

Barker and Sloan (1988)%%
De Vicente et al. (1990)%

Cho et al. (1990)*°
Eisenberg et al. (1991)*!

Stack and Ridley (1993)*

Ritter et al. (1994)*

Roth et al. (1995)*

Lynch et al. (1998)*
Menasce et al. (1999)*

Tomas et al. (2000)%
Tong et al. (2000)*

Lee et al. (2001)*

Amin et al. (2002)'8
Jordan et al. (2002)*°

Antmen et al. (2003)

Age/Sex
NR

83/F
2/F

25/F
35/F
89/F

52/M

67/F
62/F
NR

4/F
56/M

3M
33/M

70/M

41/F

47M

86/F
54/F

60/F
76/F

43/F

58/M
62/F

12/F

Clinical
presentation

NR

Tumor

Swelling

Swelling

Swelling

Mass, ulcerated
gray-white

Mass

Swelling

Mass

Bulging
bosselated
surface

Swelling

Mass, reddish
lesion

Swelling
Multiple nodules

Mass

Mass

NR

Mass
Swelling

Tumefaction
Diffuse,
ulcerative,
granular lesion
Swelling, firm,
black-
pigmented
lesion
Swelling/mass
Periapical
radiolucency

Mass

Location

soft palate

maxilla

Mandible
mandibular gingiva
Mandible

Hard palate

Mandible retromolar

Hard palate
Mandible

Gingiva and adjacent

palatal mucosa

Maxilla, palate
Mandibular gingiva

Mandible

Maxilla and
mandible

Mandible

Submandibular

Gingiva

Maxillary gingiva

Gum

Mandible
Buccal sulcus of

maxilla

Maxillary gingiva

Hard palate
Mandible

Maxillary gingiva

Radiographic
findings
NR

No

Yes
Yes
Yes
NR

Yes

No
NR

Yes
Yes

Yes
NR

Yes

NR

NR

Yes
NR

No

Yes

NR
Yes

Yes

Microscopic diagnosis
HSHS- chloroacetate esterase
IHC - lysozyme

HSHS - chloroacetate esterase
Electron micrograph

HSHS - chloroacetate esterase
HSHS - chloroacetate esterase

HSHS - chloroacetate esterase

HSHS - chloroacetate esterase
IHC - CD14, HLA

HSHS - chloroacetate esterase
NR (myeloid markers)

HSHS- chloroacetase esterase

HSHS - chloroacetate esterase

HSHS- chloroacetate esterase

IHC - CD15, lysozyme, Mac 387

HSHS - chloroacetate esterase

HSHS - Sudan black, a-naphthyl

butyrate esterase;
IHC- MPO

HSHS - chloroacetate esterase
IHC - antilysozomal
immunoperoxidase

IHC- MPO, CD43,lysozyme,,
Mac387,MB2

HSHS - chloroacetate esterase
IHC - CD43, lysozyme

IHC - MPO

HSHS- chloroacetate esterase
IHC- MPO, CD43, lysozyme

IHC - lysozyme
IHC - MPO,CD45

IHC - MPO,CD45

IHC - CD34 (weak)
IHC - MPO,CD15,CD43

IHC — MPO, lysozyme

Literature review of oral granulocytic sarcoma cases with diagnosis based on immunohistochemistry and histochemistry

Disease
NR

AML
DF
AML
AML
DF

DF

AML
MF
AML/CML

AML
DF

AML
AML

CML

NR

AML

AML
MDS

CML
AML

DF

AML
ML

AML
(Continues)
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Clinical Radiographic
References Age/Sex presentation Location findings Microscopic diagnosis Disease
Asna, Cohen, Ben-Yosef ~ 72/F Fleshy-red lesion Tongue No IHC - MPO MDS
(2003)°! and a central
crater
Stoopler et al. (2004)°> 50/M Ulcerative lesion Labial mucosa No THC - CD43 AML
Colella et al. (2005)" 62/F Swelling Maxillary gingiva No IHC - MPO, lysozyme, CD45, DF
CD68
Koudstaal et al. (2006)3 36/M Swelling Hard palate No THC- CD4,CD43,CD45, AML
HLA-DR
Yoon et al. (2006)>* 63/M  Diffuse Mandibular and NR IHC - MPO,CD45,CD117 AML
enlargement maxillary gingiva
Goteri et al. (2006)°° 84/M Ulcerated, Hard palate Yes IHC - CD34,CD43, DF
nodular, CD45,CD117
infiltrative
mass
Yinjun, Jie, Zhimei 44/F Enlargement Maxillary gingiva NR IHC - MPO,CD68 DF
(2006)°
Matsushita et al. (2007)2°  50/M  Diffuse, Maxillary tuber and ~ Yes IHC - MPO,CD43 AML
ulcerative, and palatinal mucosa
granular-
appearing
lesion
Xie et al. (2007)?! 32/F Multiple masses  Maxillary and Yes IHC - MPO,CD33,CD43 CML
mandibular
gingiva
Mohamedbhai et al. 45/M Ulcerated lesion ~ Tongue No IHC - MPO,CD45,CD68 AML
(2008)°7
Srinivasan et al. (2008)° 77/M Indurated ulcer Lower lip No HSHS - chloroacetate esterase, AML
Ki67 (50%)
Cheng, Tzen, Ji (2009)°8 56/M Mass Buccal mucosa Yes THC - MPO,CD46 AML
Kim et al. (2009)%’ 4/F Facial swelling mandible Yes IHC - MPO,CD34,CD43, AML
CD79A,
Ostern et al.(2009)3 23/F Tumor Mandible NR IHC - MPO,CD45,CD68 AML
Fasanmade et al.(2010)* 75/F Erythema and Mandibular gingiva Yes IHC - CD34,CD68,CD117 MF
gingival
recession and
bone loss
Papamanthos et al.(2010)'° 70/F ulcerated mass mandible No IHC - MPO,CDA43, lysozyme AML
Pau et al.(2010)%* NR reddish swelling  maxilla Yes IHC - MPO, CD14,CD45R0O, CML
CD66,CD68, lysozyme
Silva-Santos et al.(2010)> 47/F gingival maxillary and NR IHC — MPO, lysozyme,TdT CML
overgrowth mandibular
gingiva
Seema et al. (2011)>° 5/M soft tissue mandible Yes IHC - MPO,TdT AML
swelling
Colovic et al.(2011)%° 52/F swelling mandible NR IHC- CD13,CD68,CD117, AML
lysozyme, HLA-DR, Ki67
(90%), LCA
Yoon et al.(2012)%! 2/M swelling maxillary sinus, Yes IHC - MPO,CD99,vimentin AML
maxilla and lip
Zhou, Bell, T1/F lesion with tongue NR IHC- MPO,CD4, CD11¢,CD33, MDS
Medeiros(2012)%> bleeding CD43,CAE CD68,CD117,

(Continues)
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Clinical Radiographic
References Age/Sex presentation Location findings Microscopic diagnosis Disease
“ 55/M NR mandible NR I[HC- MPO,CD43 CML
« 65/F mass inner and lower lips NR IHC-CD33, CD43, CD45, CD68, AML
CD163,lysozyme
“ 55/M mass maxillary gingiva NR IHC-MPO,CD11¢,CD33, CML
CD43,CD68, lysozyme
« 48/'M NR maxillary and NR [HC- MPO,CD33,CD43, MDS
mandibular CD45,CD68,
gingiva CD117,lysozyme,CAE
“ 71M NR maxillary ridge NR IHC-MPO,CD43, lysozyme,CAE MDS
« 56/M NR mandibular gingiva NR IHC- MPO,CD4, CD11¢,CD33, AML
CD34,CD43, CD45, CD68,
CD117, CD163, lysozyme
“ 85/F NR upper lip NR IHC- MPO,CD117, lysozyme AML
« 17/F NR buccal soft tissue NR IHC-CD43, CD45,CD68, AML
CD117,lysozyme
Mei, Lin, Chang(2013)63 56/M soft and solid cheek and maxillary Yes IHC - MPO,CD34, CD45, CD56, DF
mass sinus CD117,
Kurdoglu et al.(2013)%* 29/F sessile swelling  maxillary gingiva No IHC - MPO,CD117 AML
Kirnbauer et al.(2013)% T7/F swelling maxillary gingiva Yes IHC - MPO, CD15 (30%),CD68, AML
CD117(50%), Ki67 (70-80%)
Guastafierro et al.(2013)%®  56/F swelling maxilla NR IHC - MPO,CD45, CD68, DF
lysozyme
Yamashita et al.(2013)* /M bone-like hard ~ mandible Yes [HC - CD45 AML
tumor FC: MPO,CD33, CD65
Moshref et al.(2014)57 45/M proliferative maxillary and Yes IHC - CD117, LCA DF
lesions mandibular
gingiva
Ponnam et al.(2014)% 45/F swelling maxillary gingiva Yes IHC - DF
MPO,CD45,CD68,CD117,
Sharma et al.(2014)%8 9IM swelling maxilla Yes IHC - DF
MPO,CD31,CD99,vimentin
Wang et al.(2014)% 27/M mass buccal mucosa No IHC - MPO,CD34,CD68,CD117, DF
TdT
Yap et al.(2014)7° 73/M erythematous and mandibular gingiva No IHC - MPO, lysozyme AML
hyperplastic
“ 65/M raised lesion maxillary gingiva Yes IHC - MPO,CD68, lysozyme AML
Dineshkumar et al.(2016)"' 62/F generalized maxillary and Yes IHC - MPO,CD43 DF
enlargement mandibular
gingiva
Jin et al.(2016)28 52/M swelling maxillary gingiva Yes IHC - MPO, CD34,CD45,CD117 MDS
Sengupta et al.(2016)7? 2/M circumscribed mandible Yes IHC - CD45; CD68; lysozyme DF
swelling
Kumar et al.(2017)% 28/M swelling mandible Yes IHC - MPO,CD45 DF
« 5/M swelling and mandible Yes IHC - MPO,CD34 AML
ulceration
Andrade et al.(2017)"3 24/F gingival swelling mandibular gingiva No IHC - MPO,CD99, Ki67(60%)  AML
Gaal, Chisholm, Egbert O/F facial swelling maxillary gingiva Yes IHC-MPO,CD11b, AML
(2017)™ CD11¢,CD13,CD15,
CD33,CD64,

CD4,CD56,HLA-DR,
(Continues)



NUNES ET AL.

WILEY-L

TABLE 1 (Continued)

Clinical
References Age/Sex presentation Location
Nunes et al. — 20177 81/M swelling maxilla
Shen et al. (2018)7° 41/F gingival swelling maxillary and
mandibular
gingiva

Radiographic

findings Microscopic diagnosis Disease
Yes IHC - MPO MF
Yes IHC - MPO, CD68, CD117, DF

Ki67

ML - Myelomocytic Leukemia; AML - Acute Myeloid Leukemia; CML - Chronic Myeloid Leukemia; MPO-Myeloperoxidase; IHC — Immunohistochemistry; HS —
Histochemical Staining; DF - Disease Free; F - Female; M — Male; FC - Flow Cytometry; NR -Not Reported; MF — Myelofibrosis; MDS - Myelodysplastic Syndrome;

TdT - Terminal deoxynucleotidyl transferase.
TPresent case.
#Intraoral cases not detailed.

As the clinical features of this lesion are nonspecific, a
diagnosis based only on clinical and radiographic features is
difficult, especially in patients with unknown hematological
disease. Oral GS can be misdiagnosed as NHL or squamous
cell carcinoma.®!” Regarding the analysis of biopsies, Pau
et al.** stated that histological examination can be difficult,
and distinguishing oral GS from NHL remains the main
histopathologic differential diagnosis. However, a careful
anamnesis and investigation of the medical history of the
patient may help in the oral GS diagnosis. In the present
study, the history of hematologic disease was determinant to
guide the correct diagnosis.

Microscopically, the tumor mass has diffuse sheets of blast
cells, which often show a single file pattern of infiltration in
some areas. The blast cells have round or ovoid nuclei, very
fine nuclear chromatin, small but distinct nucleoli, and a small
to moderate amount of lightly eosinophilic cytoplasm.’ Fur-
thermore, diagnosis of GS using only H&E staining is dif-
ficult by the diversity of its morphologic features. The use
of immunohistochemistry is necessary to help in reaching a
definitive diagnosis and in most of the reports it was deter-
minant to the diagnosis. Myeloid cells contain distinctive pri-
mary granules that are not seen in lymphomas.?! Immuno-
histochemically, GS tumor cells lack specific B or T cell
markers and express myeloid markers as MPO, CD13, CD33,
CD117, CD68, neutrophil elastase, and lysozyme. MPO is the
most sensitive and specific, with a positive rate of 83.6% to
100.0%.%% MPO is synthesized early in the differentiation
and it is localized in the primary granules of myeloid cells.'®
In the present case report, the lesion had a positive reaction to
CD68 and MPO.

The current therapeutic management of GS includes
chemotherapy, radiotherapy, or surgical resection,!0-26-27
The recommended treatment regimen in patients presenting
isolated GS or GS presenting concomitantly with AML is
conventional AML-type chemotherapy.® Although some
studies have recommended that chemotherapy is more
effective than radiotherapy or surgical resection, there is no
consensus regarding the management. It was reported that
GS associated with chronic myeloid leukemia (CML) or

myelodysplastic syndrome has a worse clinical outcome when
compared to MS with AML.%? In addition, GS prognosis may
be poor, with survival times varying among different studies.’

In the present case, at the time of the dental reference, bone
marrow aspiration with immunophenotyping and cytogenetic
was performed. There were no signs of acute leukemia trans-
formation. The medical decision of not to perform bone mar-
row transplantation or acute leukemia like treatment was due
to poor performance status (ECOG Performance Status 3) and
the age of the patient (81 years). The current case was suc-
cessfully treated with surgical management and the patient is
disease free in the oral cavity and jaw.

CONCLUSION

The diagnosis of GS lesions involving oral regions is based
on clinical, microscopic, and immunohistochemical features,
as well as the previous history of myeloid neoplasm.
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