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tumours affecting the oral and maxillofacial regions
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Abstract

Background: One of the most challenging spectra of lesions in the oral and maxillofacial region (OMFR) are
round-cell tumours (RCTs). They show a considerable degree of overlap in microscopy and immunophenotypes.
The main aim of this study is to analyse the spectrum of RCTs encountered in the oral and maxillofacial
regions. We emphasise the role of immunohistochemistry (IHC) which in conjunction with histological,
clinical, and imaging findings is necessary for their correct characterisation. The secondary objectives are to
discuss differential diagnosis, workflow, and diagnostic algorithm for round-cell lesions affecting the OMFR.
Methods: Formalin-fixed, paraffin-embedded sections of RCTs were retrieved from the archives of the
Department of Oral Pathology (January 2018 to March 2020). These cases were analysed by three pathologists
independently by evaluating haematoxylin and eosin-stained sections, and immunohistochemical markers
employed to characterise these lesions.

Results: Under the spectrum of RCTs, 11 cases (0.53%) were diagnosed with a predominance of non-Hodgkin
lymphoma (55%) followed by Ewing sarcoma (18%). The remaining were Langerhans cell histiocytosis (9%),
neuroendocrine carcinoma (9%), and sinonasal undifferentiated carcinoma (9%). Except for one case, in all
cases, the final diagnosis was established with the use of adjunctive IHC.

Conclusion: RCTs can pose a diagnostic challenge for inexperienced oral pathologists. Thorough knowledge
of the differentials of RCT occurring in oral and maxillofacial is helpful. An algorithm-based diagnostic
approach incorporating the clinical, imaging, and histomorphological findings and immunohistochemical
evaluation can help in minimizing diagnostic confusion and errors.
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INTRODUCTION exhibiting similar cytomorphology and varying origins.!"

They exhibit monomorphic small to large round cells with

Round-cell tumours (RCTs), although rare, encompass a hyperchromatic nuclei, increased nuclear—cytoplasmic ratio,
wide spectrum of highly aggressive malignant tumours
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and no definitive line of differentiation. Their spectrum
affecting the oral and maxillofacial region (OMFR) generally
includes rhabdomyosarcoma (RMS), Ewing family of
tumours, haematolymphoid malignancies, neuroblastoma,
mucosal melanoma, small-cell osteosarcoma, and
mesenchymal chondrosarcoma. Additionally, the
sinonasal region harbours heterogeneous tumours such
as sinonasal undifferentiated carcinoma (SNUC) and
neuroendocrine carcinomas (NECs). The differential
diagnosis also includes tumours that can rarely manifest in
the OMFR, namely, pootly differentiated synovial sarcoma,
round-cell liposarcoma, and desmoplastic small round-cell
tumour (DSRCT).** Rarely, Merkel cell carcinoma can
affect mucosal sites (4.5%) including the oral cavity,
although it primarily involves the skin of the head and neck
regions with rare lymph node involvement.”!

These tumours display various diagnostic challenges
including overlapping clinical, imaging, and microscopic
features with a lack of specific immunohistochemical
markers; and considerable variation within and amongst
different subtypes. Furthermore, biopsies are small and
perilous in these lesions due to the chances of troublesome
haemorrhage. Thus, accurate diagnosis of these lesions
remains a challenge. However, conclusive diagnosis is
of utmost importance, which substantially decides the
treatment and prognostication. The demographics, imaging,
and microscopic details are invaluable in shortlisting the
differential diagnoses. These are further evaluated and
ruled in or excluded by using an appropriate panel of
immunohistochemical markers.F!

The aim of this article is to analyse the spectrum of RCTs
affecting the OMFR which were encountered in a referral
centre. It emphasises the diagnostic role of adjuvant
immunohistochemistry (IHC) informed by the basic
histomorphological, clinical, and radiological findings.
We also discuss the differential diagnoses and propose
a diagnostic algorithm for RCTs affecting the oral and
maxillofacial regions [Table 1 and Figure 1].

MATERIAL AND METHODS

The study was conducted in accordance with the
Declaration of Helsinki and was reviewed and approved
by the Institutional Ethics committee. All patients enrolled
completed the informed consent form. Formalin-fixed,
paraffin-embedded sections of round-cell malighancies
were retrieved from the archives of the department of
oral pathology of a tertiary care centre (from January 2018
to March 2020). All round-cell malignancies affecting the
oral and maxillofacial regions were included in the study

irrespective of age, sex, soft tissue, or bone involvement.
Bony tissues were subjected to decalcification before
routine processing, These cases were analysed by three
pathologists independently on the basis of haematoxylin
and eosin (H&E)-stained sections and re-evaluation of
immunohistochemical markers. Information about the
clinical history and other pertinent details were retrieved
from the case files of patients. The final diagnosis was
decided on the basis of histomorphology supplemented
by an array of immunohistochemical markers (the IHC
panel employed in the study is given in Table S-1) and
integration of available clinical, imaging, and laboratory
findings. Furthermore, the treatment profile and follow-up
status were also analysed.

Inclusion criteria

All confirmed cases of round-cell malignancies affecting
the OMFER (bone and soft tissues) with available records
were included in the study.

Exclusion criteria
Cases with non-availability of patient case records were
excluded from the study.

RESULTS

Demographics

11 cases (0.53%) were diagnosed as RCTs in our department
out of a total of 2066 biopsies received from January 2018
to March 2020. The spectrum included 7 haematolymphoid
malignancies comprising NHL (6 cases) and LCH (1;
9%), 2 ESs (18%) and 2 carcinomas including sinonasal
NEC (1 case; 9%) and SNUC (1; 9%) [Table 2]. The
median age of the patients was 41 years (range 2—73 years)
with male predominance (73%). The youngest patient was
diagnosed with ES, and the eldest one had NHL. The
mandible was the predominant site of involvement (55%),
followed by maxilla (36%), and 1 case (LCH) showed diffuse
involvement of both jaws. 10/11 cases were categorised
with an appropriate panel of immunohistochemical
markers; however, for 1 case, diagnosis was rendered on
the basis of H&E-stained sections as insufficient tissue
was available for immunophenotyping,

Radiology

Osteolytic permeative lesions involving bone and soft
tissue with predominant bone involvement were present
in LCH, Burkitt lymphoma (BL), plasmablastic plasma cell
myeloma (PCM), and ES. An osteolytic lesion with extensive
soft tissue components mimicking chronic osteomyelitis
was seen in diffuse large B-cell lymphoma (DLBCL).
Plasmablastic lymphoma (PBL) and HGBLNOS showed
a non-specific generalised bone loss. SNUC exhibited

Journal of Oral and Maxillofacial Pathology | Volume 27 | Issue 3 | July-September 2023



Kaur, et al.: Round cell tumours in the oral region

o)

(sase0 %5>) 0/-
juanbauu|

uowwon
A30joydiow
pajpuids
A|leuoiseso0
‘wse|doifo
Aueos ‘1ajonu
ollewolyosadAy
pue ploAC yim
S[|90 punoy

(A80joydiow
pa|puids) uiaied
AMN-OdH Yim
‘uoleljualayip
snouide|i1Jed
pue s||99 puno.
Jo 9oueJeadde
oiseydig

uoISUaIXd
aNnssi} Jos Yum
(suoneaiyiojes
pajddns yim
01J]U9999) UOIS|
9AIIONIIS8 (g S<<g

sanssi] 1Jos
pue wniji ‘squ
‘(smef) sauoq

Y

apeJ3 Jad se a|qeLiep

apeJs Jad se a|qeLiep

wse|doifo
Aueoss yum sjjeo
a|puids/punod

wLojlun ajelpawdalul

0} |lews

‘199 9|puids |lews
pue ayji|-ewoydwA|
‘a1I-S3 -suJaried
|eo130joisly ¢
*98e|11ed ypm
paxiw Ajjeuoisesdo
p1091so Ajueos
Ajlensn yum s1oays

1usuodwod
anssi] Jos yim

(1]-udnquns) uoliss|

aAleawIad ‘ulslied
ol}se|q pue oA

‘paxiw Ajjensn S<<g

(Jouowwoo
d|qipueW ‘saseo
9%9) smel<sauoq

juanbai4

juanbai4

s||90 onsejdoau

Y3IM BWOUIS ploxAW Jo sjuawSedy
‘sajonoen olwse|dolfoeiiul
‘sajonoeA punoJSyoeq ajgerien
‘sisejqodi| paJa1ieas ‘19jonu
a8.e| pue wse|doifo Jeinue.s
pue oljilydouisoa asieds yim
S[|99 pa|pulds 40 punol ‘[lews

(proxAw
ueyj Juaujwold ssa| S| 399} S,M0JD
10 94IM Uud01yo-uJsiied wuojixsld

JB|NJSEA 91B91[9p) UOIINGLISIP
Jejnosealtad se uidaq uiayied
||89-punouJ Jo Jenjj@oJadAH

Jnouwiny Jo azis uo spuadag

(uowwoo
1sow ay1 s1 anduol) Ajjeloesul
Uaas A|aley| "d9}IsS UOWWOD

paywi
SISo}W
|eoidAie ou 1nq ysiiq A1ap

‘eidfe

|ewiuiw yum (soueleadde
ueaq 934J09) 1919NU
JBINOISAN/Pan00I3
/paiuapul 1o papunol
pue siap.oq olwse|doiAo
1ounsipul eAey s|8)

"SO9|A |eUOISBI20
pue s||99 Alojewwejul
J9y30 ‘sjiydouisos

9|qeLIBA JO dINIXIWpE

‘s||99 o13ko01s1y Suluiels
a|ed Jo uolleJ}lyul dSNHPIQ
‘goueleadde

Jle ui uieoyy, yieey

0] 3UIped| JUSWSA|OAUI
JB|0DA|B DAISUBIXD 4O
9|qipuew ul 9doueleadde

1no padoo9g salouaon|olpel
paulap-||I AjaJed pue

1no payound Ajdieys
"9seas|p walsAsinw

Jo Jed e s 31 S9sBO %Gz Ul
pue (BSOONW [BJO pUE Shuls
|eseueled ‘sapou ydwiA|
|BOIAIRD ‘SBSBO %0Z-0) Ul
sauoq mef) N 8 H Ul %08-09
"JUBWIAA|OAUL W)SAS
a|di}Inw pajeujwassip
AJ9pIM 10 UBSIO dWeS UlYyIm

a|gelep

a|qelep

wse|doifo Ajueos

pue 19|onu o1rewolyosadAy
yam (a8.e| 03 93eIpawWILlUl
0} ||BWS) S||99 punoy
uaJp|Iyo ul uowwoo ‘synpe
ul aled g SONTOLd< T4<
10N ewoydwA| [199-1/MN
|epoueIIX3< ewoydwA|
1VIN< 1091d ¥4INO du3 Ul
uoww o9 sadAigns s19ays
10 SPJ09 ‘S1S8U JO W0} 3y}
ul 8uoq apeAul os|e ued
Inq ‘usered asnyip Ajlensn

—/+uol3oeal

|e91SOLI9d UOI1ONIISap
|eai3ojoipeds oi10ads-uou
Yim ssew anssi} HoS g<<S

KyneD |BlO< Ul Jakeplep<

Je[n||a0 pauyep-
uI3BWOIYD dul ‘saulj3no
Jea|onu pajeaul|ap ||om

(juenen
ayjl|-ewouluewepe

ul +) (saseo %0¢>) o

1uanbaly

uowwo)
wse|dofo ul

sa|nue.S ua809A|3 aney

$9SBO %G/ ‘siaploq
pue

S|199 puUNoJ Winipaw
01 [|ews wJojiun

$9]19S04

‘|I|-p409 ‘de|ndaqe.y
‘Je|nqo| ‘sisau ‘s}pays

saseo
%06 Ul SSeW anssi}
1j0s SuihAuedwoooe

(sauoqg mef ur wop|as

sauoq 3uoj ul

aoueleadde upjs uoluo)
aAlleawIad 9134]091S0

pauyap-|il S<<g

sonssiy

1j0s SuI1084e sinowiny

|B19]9)SkIIXD pue
[10eJ1 |ESEUOUIS pPUE

(e|xew<a|qipuew) smel

ur%z-1 ‘In3sI N

(s
d ‘%01 03dn) g MOued
pajwI SIS0J09N
d|qeliep SISO
snajonu punoJe
|elIa1BW Je|LqL
pue wse|doifo
olj1lydouisoa ypum
s1se|jqoAwopgeyd
‘pa|puids A30]0140
‘desis ‘punoy /A8ojoydio
Je|j0odAje ‘s199YS ulened

Jnowny jo
9zis uo spuadaqg salpnis uidew|

f11neD |BSBUC
snujs |eseueled

|eroejolued)  3uoj Jo sisAydelay 1sow aJe (y31y1) squiij Jamo  sails ajdiynwi 4o a1Is 9|3uIg 119< 8pou ydwA7 H ul sased %01 -2 pue ajejed EMIN
4= 4=\ <IN EN) <IN <IN 4= 13pus9
(spediarunod
|esayduad ueyy
J83unoA sieak
0zZ-0L-sme() sIA
sjnpe unoA Sjua0sajope (sak SIA G > Aj3soN sJA sadAigns GZ-0l :SINYY
pue uaip|iyo pue uaip|iyn 09 ueaw) ualp|iyo AjaJed ‘synpy G-¢ ead aSuel a3e apip JUBJBYIp Ul 9|qelIBA sIK0g> SIA ZL-8 1SINYT (s1h) a8y
BWO02.IBS0IPUOYD BWO021eS09)S0 ,(ewoaiesodi| pioxAw jo jueriea 13Nd (Syv pue
JlewAyosuasapy |199-||lews aJeu) ewoalesod]| [|[99-punoy HO1 THN /ewoales s Suimg SIWY3) . SNY

U4INO @Y1 JO suoisa| ||@9-punou jo sisouSelp [eljualaqg :| d|qeL

Journal of Oral and Maxillofacial Pathology | Volume 27 | Issue 3 | July-September 2023



Kaur, et al.: Round cell tumours in the oral region

o)

(spue|3 Auenrjes ul pajodau
ale S9SED Pale|os|) aJel
K|3U1p899Xa S| JUBWAA|OAUL
N'BH ‘se1ls [eulwopge
211X SOA[OAU] AjoRY "S9)IS
uowIWwo9 3sow aJe siAjad 4o

S9)IS
pajiodal aJe y8ayd
pue an3uo} ‘AjjeJoeliu|
"S9)S 94BJ aJB [|NYS
pue joBJ} [BSBUOUIS

wnidas |eseu jo

Jley Jouadns pue ajeuiqin}

aulp|iw ul Ajjesauad

‘(sasnuis |eseuesed pue

K3IARD |BSBU U] SBSBD

snuis plowy3e
pue AjAeo
|[ESBU DA|OAU]

snuis [epiouayds

Aj3sow ‘says  pue snuis Alejjixew<

a|dinw 30aye

KJIARD |BSRU<

‘wnauoliadoias ‘uswopqy ‘N BH Ul sased 46—  Jouadns ‘e1e|d wliouquU) %G9) N pue H ul ‘1avn sassew a3Je snuis plowyig eAlduid pue a3ejed EMIN
I<<IN <\ <IN N< 4 <IN <IN 4= Jspus9y
(s1k 6717 93e
apeosp S9PEOSP UI9-YiG  uelpaw ynm sieak zg-1°0 synpe
sj}npe 3unoA pue uaip|iy)  Yiy 01 pig :a3e uesy ur yead yum sieak 06-¢ a3uel) ade a|qelen s1K09-0G 9a3e 4ap|o 01 3|PPIN synpy (s1h) a3y
ewod.Jes |elAouAs ewo}se|qoinau
129¥Sa paienuasayip Aluood K10108)10 ewouioied INN 9NNS 73N ewoueaw [esoonw |10
sewoydwA| ||9o-g A34-SN4
apels ysiy ul 9-10g 10/pue  9Y3-Sn4 Ajaley (sosed BUON :SINYT
2-109 ynm 9AN-0 *1091a %€) Aiwey si340  Auo X4v-exXvd
suonieInW 4vyy 1o | NZdVIN 10 %91-8 pue g 8yl JO sJsquiswl Jaylo -1 YSM3I I VOON-EXVd
AJUOWWO9 SS9 40 SUOIIRINW  ISOW Ul USSS SUOIIROO|SUB] (saseo %01) V1 OXO4-/XVd
009A4VYg (sased %0€ HOI-oAN-O (¥1:8) 3 14 9¥3-1¥SMT (sosed v OXOd EXVd
uoisny uoisny £114d-1 ¥YSM3 pue uoisny u1) -sjuswaduelleal ausg Ul Usas uoleoojsuel] %G8) 1174-14SM3I usamiaq suoljelaye
ZYOON-LAIH - dOHO-ST1L palieo osle €11aa-SN4  103daoal ||90-] Jo/pue HO)| Z109-HOI (81:%1) 34 uoisnjausg  uoisn{ :SNYY Je|nd3jo
(¥£2ad) 1-1ad adAigns
sjuelien olydiowoald ‘(Tvd) unos| uunn|38e  uodn Suipuadap 038 YV slaylew
5 UI308U08350 ‘proxAw 1daoxa sewoolesodi| jnuead ‘(uusBuel) £0zdD ‘0€AD ‘GLAD ‘LPL ‘Siadew LoAN  ou1oads uois9)
6-XOS 0LZ-ZTX)IN 5 U10|e0081s0 ‘Zg1VS ul+ ¥a0/2ZNA . 1-0S3-AN ‘2130 ‘89A0 [190- pue |[90-g ued 0LZ-ZX)IN ‘Svd ‘utusgohy Jaylo/1omaN
(uoissaudxa |po0}
Ajleuoiseo9o) - 0 - - - | o+ ulwisaqg
+ + + + + + + unuawip
S 4N + a|qelieA d (sose0 %5€) § (%61>) o £11d0
- - - d|qelep wt e (%1>) ¥ VOl
- N AN N a9lqeueA (soseo %G/) + 1)y al-114
+ dN 4N 4N - nt - al"CXJIN
olwse|doifo
(snoueiquiawi) + (o1wse|doifo) + - - o (S9SBD %0G) + (snoueiquiswi) + (%sz-01) ¥ 201N/ 660D
+ 8- AN - - + (%8>) ¥ asN
a|qelepn 8- - S sadAigns awos u| (4 moys sased %01) ¥ + 96d9
(seaue
snouide|ijied (4 moys
ur Ajuo +) - S + + - sased %0¢ 03 dn) § (%01>) ¥ 00S
uluesdowolyn
- - AN - - (%59) + (4)¥/s /uisAydoideuds
(quenea
ajl|-ewounuewepe
AN AN AN - - ur+) - - s0%d
(quenea
9l|-ewounuewepe
- - +S - S ur+)(sesed %0z>) o (%1>) o LONIN/YING
BWO2JES0IPUOYD BWO021eS09)}S0 ,(ewoaiesodi| pioxAw jJo jueriea 13Nd (SWyv pue
lewAysuasapy |199-||lews aJeu) ewoaliesod]| [|[99-punoy HO1 THN /ewoalies s Suimg SIWY3) . SNY

“*pauog :| 9|qeL

Journal of Oral and Maxillofacial Pathology | Volume 27 | Issue 3 | July-September 2023



Kaur, et al.: Round cell tumours in the oral region

o)

SYENTIE
(Apoqiue sased 9SeuUIS0JA] ‘0L XOS  oi19ads uoiss)
[BUILLIB}-D O) 6L LM 8L1-0S3-AN ZH-31L ulunalied d4N OHI LNN - dwos ul 1411 1IN ‘V-UBIBIN ‘GY-dINH  J8Y30/IamMaN
(sase2 %08 ul AlAIz0Ra
Jea|onu ay1|-1op) + - - - - - - ulwsaqg
+ + o S - S + uluBWIA
- 0/- - - + + algerep £H@0
- - - - 0 - - VOl
3|qeLen/- S Yy E)RY AN (1) ¥ Zlalqelep zZi-d
(%01) ¥ (%01) ¥ + - - otL- Yy 0LZ-ZX)N
olwse|do3fd) (saseo
%0Z>) ¥ + - - (%01>) S apess ysiy ul + 4 ZOIN/66QD
+ N + + (%06)+ + S asN
S + (snoueiquiaw) + - (%6>) ¥ + | 96dd
(soseo %6>) 0 (saseo %0¢) ¥ (Aluo tejnoejusisns) + (M pue 4) ¥y + %G1>)d o + 00IS
uluesdowoiyn
(soseo %G1) ¥ - (>leom 8q ued) %06< (%G1>) o (%51>)d + G- /uishydoydeufs
L - - + - - - 90vd
6 (%001-G6) (2004

+ 03 Ayored+ (Ajuo 4) ¥ (%0¢€) S (%08) + + d LONIN/VINT
(seseo %G8) + ¢ (sesed %06) 4 (M pue 4) ¥ + + (d®a) + - Noued
juanbauiy a|qeren Aueog Y3IH JusUIWOId JusUIWOId ETCEETN SIS0J08N
juanba.y uowwoy 3|qeliep ysiH usiH usiH UsiH SISONN

"juasaid 1joajonu

juaulwoud ‘suoisnjoul

1]03jonu  Jesjonuediul ‘wsiydiowoald

snonoidsuooul "u99as ale s||a0 9|puids Jo

salppa snowenbs 1o ‘paysnuo 19jonu ploifoewse|d sawowos

(quapuadap-apesd) uoiiesiuiielay 1dnige ‘oijed 1]08joNu ‘uipjow Jeajonu ‘s||99 ploljayda Ajjensn
wse|do1fo jewiuiw 1109]0NU [|EWS ‘UIlBWOIYD 9/N Y31y ‘snouojouow ‘wsiydiowoa)d ‘oned 9/N sy ‘leuo3Ajod ‘a8.e| ¢ "uass £30]0140
Y3IM S||39 S||99 punod |[ewS S||90 punod ||ews Jaddad-pue-jes ‘s|190 wWinIpa|n ‘s|j90 wnIpajy YHM “S[|20 punoy Ayaijoe jeuonpoun{  /A8ojoydiop

juetten profpynda

ewoJls J0 ajpulds ‘|99 sapesolopnasd |99 9|3uls 40

olysejdowsap juepunge punou aq Aew -adAy seypesolopnasd SOWIIWOS  SIS8U ‘IB|NJIOSE) SAWIIBWOS

ue Uly3Im s||99 punol pajelualayip Aluood $98}19S0J 8nJ3 pue aJel ‘sysau ‘s39ays ‘suoqq pue Aj3sow ulened
|lews Jo s3sau paje|nduy ur oiseydouoly  sepesolopnasd ‘eingo S1S8U pI|oS ‘s}9ays pue sieays  ‘spuejsi ‘(enlhkouks  prouedio pue pijos :uesloid uieied

$aInjonJis peauds
ssew a1e[d WIoIqLO 3unoqy8iau ojul  pue uo1ldNIISap
- - padeys [jaqqwing UOISBAUI |BOO| 9AISUDIXT palep - SSeW 9AI}ONJISOP |BJIUS) salpnis SuiSew
ewod.Jes |elAoufs ewolse|qoinau
10¥Sa paienuasayip Aliood Kioyoey|0 ewourdled AN INNS 03N Ewouejaw [esodnw [eiQ

“*pjuog :| a|qeL

Journal of Oral and Maxillofacial Pathology | Volume 27 | Issue 3 | July-September 2023



Kaur, et al.: Round cell tumours in the oral region

‘sisauaboyjed

JU343441Pp BulFRdIPUL ‘SUOIFRINW | T SMOYS AJUOWIWIOD 340W \[NQ ‘3SBJIU0D Ul /SU0IFeINW 4y g 940W SMOYS BLUOUR|IW UDIS 'y x "Bw0d4esod]| |]92-punoJd pue ploxAw ul aA13sod S| T-0ST-AN x
"BW024es0d|| ploxAW pue ew024es03}so ‘BLI0IIBS [BIAOUAS Ul U33S 0S| 43Jew J14109ds e 10U ‘Sewoue|aw [esodnw [e4o ‘SIAY Ul A}IAI30ead d1wse|dolhd d14103ds-uou /6T "u4d3red asnyip pue Buols yim
S95eI §S JO %9/ Ul partodal A|3uadal ‘T "S3 Ul aAIzeHaU A|3UISISU0D ING 1 DY S Ul |BUOISEII0 puR SBLU0ALS 3)(I[-ShuiM3 ¢gNDD-4009 Ul '(%02>) SINY Ul Aja4ed Udas os|e uolssaldxa T-371 /2T
*92130e4d Ul 3SN J13Y3 JIWI| S3IFNDIHIP [BII3ORId ‘9T "TQOAW pue ‘uluaboAw ‘ujwsap ‘ui3oe 4oy an3sod sI SINY ‘GT "selsedsAp [1a2-ewse|d pue sewoydwA| d13se|qoydwA| ul anizebau v 1 *S3 ul A&Al3isod
VD7 SUOIJUBW 34NJB43YI| Ul S3IPNIS Md} ‘€T "Salpnys ul Adewdd ueyy 211e3seIaw Ul uo|ssaldxa 4aybiy) [|am se A3IAI13Isod 4ea|onu buo4ls Se sewoue|a Ul Udas A|3uadad ‘swse|doau [ewAyduasaw Jo A}aliea
3pIM pue swise|doau panlIap |eljayopus ‘sTHN ‘sewoydwA|/ejwaesna| d13se|gqoydwA| up uoissaldxa sy Aq pajiwl| S| A31214193ds Inq 6609 1Y} S3 404 214123dS 340W FeyMaWos [14 ‘2T "S3 404 214103ds
AIYBIY S 2-2X3IN pUe 6609 40 Uoileulquiod ‘TT "a4nyedall| ul 13N bun| ul jou Ing (LI N) S4NOWNG 3U1120pUS0INBU d13ealdued pue [eul3saluloliseh ul A3A13Sod pantasqo 0S|y "sewloue|aw jueubijew

pue 'sewo024eso4puoyd [eWAYIUSSIW ‘SBLW024eS [BIAOUAS JO 13SgNS JOUIL B pue SeW03Se|qonau A4030.4|0 40 uo13dadxa Yim ‘S Oy |[ews 49410 dy3 JO 1SOW U] Passaldxa 10U Sem pue (34njedall| pajiwi| uo
paseq T-174 Uey3 214193ds pue 3AI3ISUSS 40W) SINOWNY [BLI3P0FIS04N3U SAIFILWIIA/SBLWLO0dI.S BUIMT JO %6 Ul Passaldxa aq 0] PajeliSuowap uaaq sey 403oe) uojdiiosuedy e s| z-2x>IN ‘0T "66Q) Ssa4dxa
elwaeyna| pue sewoydwA| 2135e]qoydwA| J0 %E6-TL ‘6 "S}10d34 3SEI U] SBL024BS03}S0 BUIWI04-3139504 U] pajiodal uaag sey ISN ‘96aD 'VINT ‘8 "0vd 404 an4-puelb piroded 40 19¥SA (0202) /e 19
189 uelfuayz Aq 310dal ased !/ 4dyJew uoleiualailp snowenbs s| 0fd ‘9 "juasqe A|3ualsisuod S| 4anamoy ‘uiueshowolyd ‘% eT 03 dn ul (uisAydoldeuds pue ‘26a0 ‘'95QD) S49v4BW JULID0PUS0IN3U pue
240G Al9rewxoadde ur 3SN ‘sasnuls [eseueed pue A}IABD [eSEU Ul UOWWO0I JUBLIBA (3U]100pUS04N3UY |39 ||ewS G sewolfoewse|d u| anl3isod os s)132 ewse|d Aq passaldxa os|e s I\ T ‘b sinowny
213k00uUe|3W Ul A}IAI30Ba4 AXBa41S 10 Aydjed MOYS SaSED JSOW pue ‘Sewodles |BIAOUAS paje|iualapip AJood pue diseydouoL 404 SUITeIaY Uy} 4334 W SAI3ISUSS 10w e aq Aew I\ 3 ‘€ “ewodtesod|| ploxAw
apelb-ybly se pa|ed si €102 OH/M 43d Se ewodtesod]| ||92-punoJ !z (3dA} Jejoanje) synpe pue (3dA} [euokiquua) synpe BunoA pue ualpiyd ‘# "N H AQ PaMO||04 S3IFIWBIIX3 Ul (SINYY) SINY 4Bj0aAje
‘93U pue peay ul uowwod S| (SINYI) SINY Jeuokiqua ‘T “T 4nown} SWIA=TLAM ‘T }|dS 40 13d2uBYUD 33|||-UIdNPSUBII=TJ 1 ‘T 40308} uoi3diIosues} PloJAYI=T-411 ‘0T X0Q-9 |\ H P3Ie[a4-AYS
1=0T-X0S 0308} uoirdiiosuesy payejdosse-elweyiydosdiw=41 T\ 'S->28|q ewoue|aw Uewny=GH-g\H 'z uldlold Bulpulg-aduanbas yoli-1y [e198dS=2g1VvS ‘v aseuly uapuadap ulpA)=4>a9
‘Bojowoy z anuiw 3|gnop asnow =g |\ d |\ T-ewouid4ed 132 snowenbs |eabeydosao 3410A MaN=T-0SI-AN 'T puebi|-yresp psawweiboid=T1-1ad ‘oseur ewoydwA| appsejdeve=>31v 1-0=21109
‘UaBiue uoWWo0d 934200N3| =) 'T-U0I1LIBIJUI SNIIA BIWSBNNI| PUBLIL=T-]T4 ‘2 X0q0aWoy g N=2-ZX>N ‘95e|0ua 2141299ds-u0inau=3 SN ' Pa}eld0sse adeLIns |32 ‘T udNN =TI NIN ‘usbijue
auelquiaw |eljayda=\y/|\ 3 ‘uiresayoifoued=>Jued ‘ewolfoliadolbuewary=9dH ‘S||9d hIaqu.alS pPasy =Ss||3d S-y ‘adA} A3ieIn|99 paxiw=29 |\ ‘9dA} uoia|dap 213hd0ydwA| =g ‘Jueujwopald
213K00ydwA|=d7 S1S049]2S Jejnpou=gN ‘adA} ueujwopald a13h00ydwA| Jejnpou=dIN ‘pal}oads asimiayio jou ewoydwA| 132-1 |esaydiiad=SONTILd "ewoydwA| Jeindijjos="4 “ewoydwA|

|192 dpuew =" |\ ‘anssi} ploydwA| pare1d0sse esodnw= v\ "ewoydwA]| |133-g abJe| asnpp=1097Q ‘9| wal=4 ‘sjew =\ 1084} |BUIIS3IUI04SeB = | [9 'S||9D JuURIB pajes|dnuiInW =99\

23U pue peay=N % H ‘10e} aA3sabIposde Jaddn=] Qv “4nowni ||32-puno. |[ews d13sejdowssp=]9ySQ "ewodles [eIA0UAS=SS "ewould4ed au4120PU30INaU=DF |\ "BLIOUIDILD PATRIIUBIdLIPUN
|eseuouls=9NNS sIS03£2013s1Y |92 sueytabue]=H97 "ewoydwA| s,up|PPOH-UOU="THN “4NOWn} |eW.9p032304N3U dAI}WIId=| FNd "BwodiesoAwopgey=S\ Y "eyep payiwl|=qT ‘anisod
A|1eu0ISEI20 =0 ‘UMoUy| Jou=>|N ‘Paliodal Jou=y N ‘30p pue arenjound=CQyd eam=p\ ‘|e20}=- ‘an1}isod Ajaied =y ‘ani31sod Sawirowos=S ‘anjzehau — ‘aniyisod skemje 3sow|e 4 :suolleinalqqy

(easN
uol3ed0|suel} paj|ed os[e) | 7L OSHM 40
uoieoo|suell (gl ‘X) 1 wouj duinsal uJened jualsisuod  (sased %9) £ayg ‘(saseo (soseo
(z1bterd) (zz ‘1) 3woy  $XSS 10 ZXSS ‘IXSS ou yum sules pue  %0/) $@y9 UHM LINLNN sinowni jo pig/| %01>) 4vyg pue (sesed
3uiynsal uswasSuedsleal YHM (LAS pajed ‘suoljellage ‘suolidjep Jo uoisn4 "sjuswasueldleal  ul uopeoiiduwe %0Z-01) SVY ‘x«(S9S€0 %0¢ suoljesaye
L IM-1¥SMI 0S|e) 81 SS UoISN{  [BLIOSOWOIYD SNOJBWNN auad | NLNN Z-X0S - =0l) LI3 ul suonenw aus9 Je[noajopn
ewodJes |elnoufs ewojse|qo.4nau
1294Sa pajenuaiayip Al1ood K10198410 ewoujoied NN INNS D3N Eewouejaw |[esodnw [elQ

“*pauog :| 9|qeL

Journal of Oral and Maxillofacial Pathology | Volume 27 | Issue 3 | July-September 2023



Kaur, et al.: Round cell tumours in the oral region

Table 2: Summary of round-cell malignancies reported in our institute

Cases Age (Years) Sex Clinical Radiology Other Final Diagnosis Treatment Follow-Up
Site Investigations
1 42 M Lip NA NHL RT Died after 2 cycles
2 22 M Mandible Generalised LCH
and bone loss (recurrence)
maxilla  (floating
(Diffuse) teeth
appearance)
K/c/o LCH Chemotherapy 6 cycles
treated Inj Vinblastine completed,
2 years 8 mg PET scan
back post chemo
reveals no
active disease
3 41 M Mandible B+S (S>>B) Serum LDH DLBCL (NHL) Chemotherapy Completed
osteolytic raised (360 units) (R-CHOP#) 6 cycles of
permeative followed by RT chemotherapy
and 3 cycles
of RT, swelling
subsided
4 08 M Mandible B+S (B>>S) BL (NHL) Chemotherapy Completed
osteolytic (MTX, ICE regimen) 6 cycles, stable
permeative condition
5 65 M Mandible B+S (S>>B) HIV+ PBL (NHL) Returned to Lost to follow-up
Osteolytic hometown
6 73 M Mandible B+S (B>>S)  70% of clonal PCM (NHL) VRD* 2 cycles of
Osteolytic plasma cells in chemotherapy chemotherapy
lesion entire  bone marrow regimen along with completed and
ramus and anaemia, reversal zoledronic acid is stable (after 4
pterygoid of albumin to months)
muscles globulin ratio (A/G;
0.8), Inc. serum
gamma globulin,
M band serum
electrophoresis,
2 microglobulin
levels >5.5 mg/L,
serum globulin (4.4
g/dl), serum
phosphate (8.7 mg/
dl) and Dec. serum
albumin (3.3 g/dl)
7 63 M Maxilla  B+S (S>> HGBLNOS (NHL) ICE** 3 cycles
B) Osteolytic k/c/oNHL of  chemotherapy completed and
permeative cervical lymph  regimen decreased size
node treated in
2016
8 02 F Mandible B+S (B>>S) ES H/o excision VIDE *** 6 cycles
osteolytic of SRCT of left  chemotherapy completed
permeative flank region regimen followed
2 years back by surgical
hemimandulectomy
9 13 F Mandible B+S (B>>S) Normal blood profile Favouring of Treated as ES VIDE Diminished size
osteolytic ES (advised *** chemotherapy of swelling after
permeative molecular regimen followed  chemotherapy.
testing but by surgery Surgery planned
patient could after 1 month
not afford)
10 60 F Maxilla ~ NA NEC Lost to follow-up -

Contd...
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Table 2: Contd...

Cases Age (Years) Sex Clinical Radiology Other Final Diagnosis Treatment Follow-Up
Site Investigations
1 38 M Maxilla  Enhancing SNUC Surgery followed  Stable
mass and by postoperative
obliteration chemotherapy
of maxillary
sinus,

resorption of
alveolar bone
S>>B

Abbreviations: B=bone, S=soft tissue, >> =more than, Inc.=increase, Dec.=decrease, LCA=leucocyte common antigen, PanCK=pancytokeratin,
HMB-45=human melanoma black -45, K/c/o=known case of, NHL=non-Hodgkin lymphoma, EMA=epithelial membrane antigen, IP:
immunopositive, IN: immunonegative, FP=focal patchy positive, F: few cells positive, DLBCL=diffuse large B-cell lymphoma, HGBL
NOS=high-grade B-cell lymphoma not otherwise specified, BL=Burkitt’s lymphoma, PBL=plasmablastic lymphoma, PCM=plasma-cell

myeloma, ES=Ewing’s sarcoma, NEC=neuroendocrine carcinoma, SNUC=sinonasal undifferentiated carcinoma, MTX=methotrexate, #R-CHOP
regimen=rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone, *VRD regimen includes Bortezomib 2 mg, lenalidomide 15 mg,
dexamethasone 20 mg weekly, Zoledronic, **ICE regimen includes ifosfamide, carboplatin and etoposide, ***VIDE regimen vincristine, ifosfamide,
doxorubicin, and etoposide. IP: immunopositive, FP=focally positive, FPP=focal patchy positive, IN: immunonegative

Clinical and imaging data ||=> | Biopsy/cytology/excision |

¢

Gross examination
ﬂ Sectioning
| Histomorphology & IHC | FISH i

Cell culture for cy i :

: Frozen section for RT-PCR omics, FISH \
\ JL. ; 3 : : .
“ Diagnosis [ : Tissue banking :

H & E stained section exhibiting morphology of Round cell tumors

B
3
m
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Figure 1: Workflow and IHC diagnostic algorithm for RCTs affecting the OMFR. Abbreviations: H&E; haematoxylin and eosin-stained section,
IHC; immunohistochemistry, NEM; neuroendocrine markers, NEC ca; neuroendocrine carcinoma, NUT Ca; NUT carcinoma, NUT; nuclear protein
in testis, PDSCC; poorly differentiated squamous cell carcinoma, SNUC; sinonasal undifferentiated carcinoma, PDSS; poorly differentiated
synovial sarcoma, DSRCT; desmoplastic small round-cell tumour, MCS; mesenchymal Chondrosarcoma, ES/PNET; Ewing sarcoma/primitive
neuroectodermal tumour, ONB; olfactory neuroblastoma, SCOS; small-cell osteosarcoma, OMM; oral mucosal melanoma, LCH; Langerhans cell
histiocytosis, RCL; round-cell liposarcoma, RMS, rhabdomyosarcoma; ARMS; alveolar rhabdomyosarcoma, ERMS; embryonal rhabdomyosarcoma,
*, positive cytoplasmic but not nuclear staining in RMS; and WT1, Wilms tumor1, Mets; metastasis. *; cytoplasmic staining in RMS and nuclear
positive staining in WT. #; LCH otherwise shows classical histomorphology and rarely is confused with other RCTs and can show weak positivity
for LCA/CDA45, it is mentioned in an algorithm to complete discussion of RCTs of the OMFR. Solid lines/boxes represent an absolute requirement
for diagnosis and dotted boxes indicate not an absolute requirement but in the difficult spectrum for study and research purposes
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enhancing mass and obliteration of maxillary sinus with
resorption of the alveolar bone. Radiographs were not
available for case 1 (NHL) and case 10 (NEC).

Histopathology

LLCH showed a collection of epithelioid histiocytic cells
with abundant pale eosinophilic cytoplasm and grooved
nuclei (coffee bean) in a background of abundant
eosinophils and chronic inflammatory infiltrate. In our
study population, the majority of the cases (6/11) showed
a monotonous distribution of atypical lymphoid cells with
histologic differentials of pootly differentiated carcinoma
and NHL. Large cells with crushing artefacts and a barely
discernible morphology were seen in DLBCL. BL showed
the characteristic starry-sky appearance due to interspersed
tingible body macrophages. A blastic morphology was
present in plasmablastic lymphoma (PBL), intermediate
cells with a starry-sky appearance in HGBLNOS and
atypical plasmacytoid cells with blastic morphology in
plasmablastic PCM [Figure 2]. ES showed nests and sheets
of small round cells within the dense stroma and crushing
artefact in one case. NEC and SNUC exhibited atypical
round cells arranged in varying-shaped islands, nests,
trabeculae, and cords with perineural, intramuscular, and
perivascular invasion [Figure 3].

Immunoprofile

Epithelioid histiocytic cells in LCH showed diffuse CD1a
immunopositivity, confirming the recurrence of LCH
after 3 years. Cases exhibiting histomorphology favouring
NHL were immunostained with the leucocyte common
antigen (LCA). DLBCL, BL, PBL, and HGBLNOS were
strongly positive, and plasmablastic PCM was negative.
They were further categorised into B-cell and T-cell
lymphomas by staining with CD20/PAX-5 and CD3. Three
NHL cases expressed PAX-5/CD20 immunopositivity
and CD3 immunonegativity. These were classified as
B-cell NHLs. PAX-5 negative NHL (PBL and PCM) were
negative for CD3 as well, thereby excluding the possibility
of T-cell NHL.

CD20/PAX-5-positive B-cell NHLs were further
subcategorised as BL (case 4) because of young age,
immunopositivity for germinal centre markers (CD10
and BCLO6) and c-Myc (essential in germinal centre
formation),”! immunonegativity for BCL2, and high Ki-67
index. Immunonegativity for terminal deoxynucleotidyl
transferase (TdT) and normal blood profiles excluded
lymphoblastic lymphoma, which is the closest differential
of BL as both affect similar age groups. Immunonegativity
for the germinal centre markers (GCM) in a 41-year-old
male with moderate Ki-67 index led to a diagnosis of

DLBCL in case 3. Case 7 showing atypical phenotype
was diagnosed as HGBLNOS due to a high ki67 index,
histomorphology resembling BL. (intermediate-sized cells),
age, and immunophenotype mimicking DLBCL (old age,
GCM—, c-Myc—, BCL2+).

PAX-5-negative B-cell NHL (case 5) exhibited
plasmablastic morphology, CD138 immunopositivity,
and high Ki67 index with human immunodeficiency
virus (HIV) seropositivity, supporting a diagnosis of
PBL. Both LCA- and PAX-5-immunonegative NHL (case
0) exhibited diffuse membranous CD138-positive
plasmablasts and high Ki67 index along with anaemia
and >70% clonal plasma cells in bone marrow aspirate
contemplating diagnosis of plasmablastic PCM.
Additionally, B2 microglobulin levels >5.5 mg/1. (6.08)
indicated stage 111 as per the International Staging System
of myeloma [Tables 2 and 3]."

Round cells exhibited CD99 immunopositivity in both cases
of ES; however, case 8 exhibited diffuse CD99 membranous
positivity and case 9 showed CD99 mild positivity in few
cells and LCA positivity in a focal area. Thus, the patient
was advised molecular testing for confirmation; however,
due to economic limitations, the molecular testing could
not be done. RCTs of epithelial origin (NEC and SNUC)
showed diffuse PanCK immunopositivity. NEC (case 10)
additionally showed expression of synaptophysin, NSE,
and immunonegativity for p40. Case 11 was negative for
neuroendocrine markers in addition to p40 and other
lineage-specific markers excluding other RCTs and was
diagnosed as SNUC [Figure 3]. Table 1 and Figure 1
summarise the differentiating features and algorithm for
RCTs affecting the OMFR.

DISCUSSION

The diagnostic difficulty of RCTs is attributed to their
undifferentiated/ primitive morphology, making it arduous
to characterise them by light microscopy alone.’ A
multidisciplinary approach for accurate diagnosis involves
marrying the clinical and imaging findings of the case with
a critical interpretation of the histomorphology and the
IHC pattern.

Molecular techniques such as flow cytometry, reverse
transcriptase polymerase chain reaction, and/or
fluorescence 7 sitn hybridisation and cytogenetics should
be essentially applied in difficult cases presenting with
unusual morphology, with typical morphology but unusual
age or location, and for distinguishing between sarcoma
and its mimics.! A proposed algorithm for streamlining
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Flgure 2: H|stopathology and immunohistochemical markers for Haematolymphoid malignancies (cases 2— 7): a: Case of LCH (case 2) showing
histiocytes in the background of eosinophils (H&E stain; 40 x magnification) and diffuse CD1a immunopositivity (b). c: Case of DLBCL (case
3) showing monotonous atypical lymphoid cells with crushing artefacts (H&E; 10x, inset showing crushed cells in 40x) and diffuse CD20
immunopositivity [d; inset showing moderate Ki67index (left) and LCA immunopositivity (right)]. e: Case of BL (case 4) showing atypical lymphoid
cells with interspersed tingible body macrophages showing a starry-sky appearance (H&E; 40x). Tumour cells show immunopositivity for PAX-5 (f;
inset showing LCA positivity), CD10 (g), and c-Myc (h; inset showing a high Ki67 index). i: Case of PBL (case 5) showing atypical lymphoid
cells with blastic morphology (H&E; 40x), immunopositivity for LCA (j) and CD138 (k; inset showing a high Ki67 index). |: Case of plasmablastic
PCM (case 6) showing atypical cells with plasmacytoid appearance with blastic morphology (H&E; 40x) and diffuse CD138 immunopositivity (m
inset with a high Ki67 index). n: Case of HGBLNOS (case 7) showing monotonous atypical lymphoid cells (H&E; 40x), immunopositivity for
PAX5 (o; inset showing LCA immunopositivity) and BCL2 (p, inset showing high Ki67 index)

the diagnostic strategy has been elucidated in [Figure 1 In our study, 11/2066 cases belonged to the spectrum
and Table 1]. of RCTs and in 10/11 cases, conclusive diagnosis

was established with the use of an appropriate panel
Whereas clinical and radiological details with  of IHC markers. Although DLBCL showed barely
histomorphology provide a list of differentials, an array identifiable cell morphology microscopically, however, IHC
markers (LCA++ and CD20+) led to the final diagnosis.
Similatly, ES (case 9) showed faint CD99 positivity and
focal LCA positivity, creating a diagnostic confusion, but
age, radiologically periosteal reaction, and histomorphology
of nests of round cells led to the diagnosis of ES. In certain
cases, when the haematological profile and IHC markers
are negative for other possible entities, molecular studies
the pathologist to avoid diagnostic pitfalls, taking into are needed to rule out undifferentiated sarcomas (CIC and
consideration various antibody-specific characteristicsand ~ BCOR rearranged sarcomas) [Tables 2 and 3].l A study
technical errors.! by Louati S ez /" has shown CD99 positivity in 92.7% of

of THC markers ultimately narrow down the differentials
to a final conclusive diagnosis. However, IHC is an
adjunct to basic histomorphology and the correct panel
of markers is to be decided on the basis of histological
differentials rather than random panels.”’ Furthermore,

correct interpretation of IHC is the responsibility of
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| ALLCH
PR
40

) () A ()
j & e e\

L P

Figure 3: Histopathology and immunohistochemical markers of ES, NEC, and SNUC (cases 8-11): a: case of ES (case 8) showing atypical
round cells with crushing artefacts (H&E; 40 x magnification, inset showing pattern of round cells under 10x), membranous immunopositivity for
CD99 (b) and NSE (c). d: Another case of ES (case 9) showing atypical round cells with hyperchromatic nuclei (H&E; 40x, inset showing pattern
of round cells under 10x), rosette-like pattern of round cells near blood vessels (e; H&E; 20x), mild CD99 immunopositivity (f, inset showing
focal LCA immunopositivity). g: Case of NEC (case 10) showing monomorphic round cells arranged in large islands (H&E; 40x, inset showing
pattern of round cells under 10x), immunopositivity for PanCK (h) and NSE (I, inset showing synaptophysin). j: Case of SNUC (case 11) showing
monomorphic round cells with barely visible cytoplasm and arranged in trabeculae and islands (H&E; 40x, inset showing pattern of round cells under
10x), immunopositivity for PanCK (k) and immunonegativity for chromogranin (I; inset showing negativity for synaptophysin (left) and p40 (right))

the sampled cases of ES. The sensitivity and specificity for
IHC was 88% and 58%, respectively. LCA positivity was
also observed in rare reported cases of ES.IV!

In our study, NHL formed the most predominant subtype
of RCTs followed by ES which was similar to the study
by D’cruze L e al" showing NHL (44.2%) being the
most common subtype followed by ES (14%); however, a
study by Joshi MR ¢# a/"" has found the highest incidence
of ES (36%), followed by neuroblastoma (21%) and
NHL (15%). However, these studies discussed round-cell
malignancies affecting the entire body and were not
restricted to the oral and maxillofacial regions. A further
small sample size of our study may provide justification
for this disparity.

LCA is virtually expressed by all lymphomas, and CD20,
PAX-5, and CD3 are important for categorisation into

B- ot T-cell lymphomas.® In our study, 4/6 NHL were
LCA-positive and 3 displayed positivity for B-cell markers
and were thus categorised as B-cell lymphomas. PBL is
the most common lymphoma affecting the oral cavity in
HIV-positive individuals. Despite being B-cell NHL, PBL
showed immunonegativity for PAX5 and immunopositivity
for the plasma-cell differentiation marker, CD138. The
immunoprofile (PAX5 — and CD138+) is justified as
plasmablasts representing the transition stage between the
B-cells to plasma cells, thereby losing one or more of B-cell
markers and expressing plasma cell-specific markers."*!

The spectrum of NHL also includes plasma-cell dyscrasias,
which originate from bone marrow-homing plasma
cells, derived subsequent to antigenic stimulation of
B-cells." They lose LCA and one or more B-cell markers
and express plasma cell-specific markers (CD138 and

Journal of Oral and Maxillofacial Pathology | Volume 27 | Issue 3 | July-September 2023



Kaur, et al.: Round cell tumours in the oral region

BLIOUIDIBD PRYRIIUSIBLHIPUN [BSBUOUIS=) NS "BWOUI 8D 3UIID0pUS0INaU=0J N "ewodJes s,6uim3 =g “ewojakw |90 ewse|d=|\Od "ewoydwA| dj3sejqewse|d=1gd "ewoydwA| s,13ping=19

‘pai410ads asimJay3o jou ewoydwA| 1192-g apeb-ybiy=SON 199H

“ewoydwA| [192-g abJe| asnyip=19g7Qa "aA1}Isod $1192 ma} 4 ‘ani3isod Aydjed |eaoj=d4 ‘A}iA1pisod pjiw=+ ‘aai}isod A|puoiS=+ +

ONNS D3N ewouldled

ONNS €9 - - ++ - - - pajenualaylp Ajdood

D3N eWOUIOIED

EI - ++ ++ + paienuaisapp Apood

104dsda

‘eW001eS09]S0 [|99-||eWS

ewooJesoAwopgeyl

ewoydwiA|

S3 ¢§ dd + - - - - - El - El - onse|qoydwA| s3

ewooJlesoAwopgeyy

BUI0DJBS03)SO |99

Jlews (ewoydwA|

S3 ++ - + - onse|qoydwA|) THN S3

SONTE9H 06 - - - El + - + - ++ THN

ewouloled

NOd 06 - ++ - pajenuasaip Auood THN

7dd 0ol - - - dd - - dd ++ THN

(ewoydwiA| onsejqoydwiA|

19 G6< - - - d4 - + + + ++ ‘ewoydwA| s 334ng) THN

BWOUIDIRD

10970 G¢€ dd - - ++ ++ pajenuasaip Auood THN

[CLIVEIIRET))

HO1 ++ HO1
sisouSelp (%) s|enpuaiayip/sisousSeip ‘oN
leuty £91) unuswip 0¥d 66a9 MNoued uluesSowosyy uisAydordeuhs ISN €0D 8€1@D 2109 9199 LpL 2AN-0 G-xed/0zad 01AD S¥AD €1Lad o180]03sIH @se)

Apns s1y} ul paqiiosap s19y Jo 3jiyoadounwiw] pue sjeipualayip [esiSojoisiy jo Alewwng :g ajqel

Journal of Oral and Maxillofacial Pathology | Volume 27 | Issue 3 | July-September 2023



Kaur, et al.: Round cell tumours in the oral region

MUM1/IRF4),”" consistent with our case (plasmablastic
PCM; LCA — and CD138+). Our case fell into stage
III of plasmablastic PCM presenting with a blastic
morphology, high Ki67 index, anaemia and bone marrow
showing >70% clonal plasma cells." However, there is
microscopic and immunophenotype overlap between PBL
and plasmablastic PCM. Diagnostic clues are mucosal
involvement with stronger HIV and Epstein—Barr
virus (EBV) association in PBL than plasmablastic PCM.
The latter presents with osteolytic lesions in rare HIV and
EBYV positivity. Sometimes atypical presentation (PBL with
bony involvement, EBV and HIV negative) may create
a diagnostic dilemma requiring exclusion of PCM by a
systemic workup.!""l

High-grade B-cell NHL (HGBL) showing an intermediate
morphology between DLBCL and BL is classified into
two categories namely double hit (DHL) and triple hit
lymphomas (THL) exhibiting gene translocations (c-Myc
with BCL6 and/or BCL2) and HGBLNOS (without
translocations).") Thus, case 7 was diagnosed as HGBLNOS
because of the intermediate morphology between BL and
DLBCL and c-Myc immunonegativity, thus excluding DHL
and THL.

RCTs of the sinonasal tract microscopically exhibiting
neuroendocrine features with immunopositivity for
cytokeratin and at least one neuroendocrine marker (NEM)
favour the diagnosis of NECP! (case 10; Pan CK+,
synaptophysin+, NSE+). Another epithelial-derived
RCT of the sinonasal tract (SNUC) is usually a diagnosis
of exclusion with a lack of glandular, squamous, and
neuroendocrine differentiation. It shows immunopositivity
for epithelial markers, immunonegativity for NEM (focal
or weak positivity sometimes) without a neuroendocrine
morphology, and consistent negativity for p40, as seen
in case 11 (Pan CK+, p40—, and NEM—) of the present
study [Tables 2 and 3]."!

CONCLUSIONS

Considerable confusion prevails among oral pathologists
with regards to the diagnostic approach to the infrequently
encountered lesions displaying round cells in the OMFR.
Our diagnostic algorithm is an attempt towards simplifying
the diagnostic strategy and is expected to be practically
useful for the oral pathologist encountering such rare
entities.

In our study, immunohistochemistry was indispensable
in the accurate categorisation of RCTs, emphasizing
its crucial role in correct interpretation. Furthermore,

an improved understanding of genetics has established
molecular techniques as an invaluable tool for deciding
the final diagnosis of questionable cases and new
undifferentiated sarcomas such as CIC and BCOR
rearranged sarcomas.
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Table S-1: Immune cell antigens detected by monoclonal
antibodies used in the present study for diagnosing RCTs

Origin/lineage Immunohistochemical markers

Epithelial Pancytokeratin- PanCK, epithelial membrane
antigen- EMA, CK7

Neural crest S100

Mesenchymal Vimentin

melanocytic lesions S100, HMB45
Ewing’s group of CD99 (also called MIC2), NSE

tumours

Neuroendocrine Synaptophysin, chromogranin, NSE, CD56

Muscle SMA, desmin, myogenin

Osteosarcoma SATB2

Proliferation marker Ki67

Lymphoid CD45/LCA (leucocyte common antigen), B-cell
neoplasms markers (CD20, PAX5), BCL-2, c-Myc, CD 15, CD30

Germinal centre markers; GCM (CD 10, BCL6)
lymphoblastic lymphoma marker: TdT (terminal
deoxynucleotidyl transferase)

T-cell markers -CD3

NK cell marker: CD56

Plasma-cell differentiation marker: EMA, CD 138
CD1a, langerin: LCH




