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The vast majority of patients with tumors
arising from the diaphragm do not have any
specific clinical symptoms, therefore, computed
tomography (CT) and magnetic resonance
imaging (MRI) are the techniques required for
the diagnosis. This is particularly relevant when
a pathological mass has grown to an extent
producing a “mass effect” on the adjacent organs.
In some cases, clinical symptoms of arise due to
the local invasion of the neoplasm to the adjacent
tissues or distant metastases.

We present a rare clinical case of a mesenchymal
diaphragmatic tumor in a 34-year-old patient.
After a review of her clinical status and imaging
of the abdomen, including CT and MRI, the
preliminary diagnosis of the gastric neoplasm
of uncertain behavior (D37.1) was made,
despite the initial diagnostic assumption of the
exogastric location of the mass based on MRI.
After careful consideration of the diagnostic
assessment results, a multidisciplinary decision
was made to perform laparoscopic resection
of the mass. The intraoperative finding was

a tumor originating from the left diaphragmatic
cupula with no involvement of the stomach. The
patient's recovery was uneventful. Pathological
examination revealed a solitary calcifying fibrous
tumor of the diaphragm.

This clinical case shows that a mass arising from
the diaphragm can mimic one arising from the
gastric fundus, leading to an incorrect diagnosis
and subsequent inappropriate management.
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rimary tumors of the diaphragm are rare [1].
Solitary fibrous tumor of the diaphragm is

a fairly rare benign neoplasm of mesenchy- on it.

mal origin. The etiology of these tumors has
not been studied. In addition, prior publications have
shown that the clinical presentation is nonspecific.

These tumors are usually surgically resected. In view
of the rarity of the disease, there is no systematic data

We present a rare case of a solitary calcifying
fibrous tumor of the diaphragm, confirmed by ra-
diological and pathological findings. This tumor
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mimicked a stomach wall neoplasm, which led to an
underestimation of the required surgery volume and
thus necessitated a prompt modification of the intra-
operative procedure.

Case report

A 34-year-old female patient sought a consultation in the
Clinic for Diagnostics and Management on Izmaylova
(Penza, Russia) with a year-long history of recurrent heart-
burn and nausea.

Her physical examination was unremarkable, with nor-
mal vital signs (blood pressure 120/80 mm Hg, heart rate
80 beats/min, body temperature 36.7 °C, and respiratory
rate 21 breaths/min) and no specific symptoms at abdomi-
nal examination.

The native and contrast-enhanced computed tomogra-
phy (CT) of the abdomen performed in another clinic was
available for a second-opinion radiology report. The native
CT of the abdomen demonstrated a round heterogeneous
partially calcified mass associated with the gastric fundus
wall, of 12 x 16 mm in diameter (+ 145 ...+ 1010 HU) (Fig. 1).
The exact location of the mass could not be determined due
to the ectomorphic somatotype of the patient.

An abdominal contrast-enhanced CT (with iv and oral
administration of the contrast) showed clear accumulation
of the contrast agent in the arterial phase, as demonstrat-
ed by an increase in density by 32.7%, compared to that in
the non-contrast phase. This was followed by a 5% decrease
in the venous phase and a subsequent increase by 13.2% in
the delayed phase (Fig. 2). These changes indicated the ade-
quate blood supply and presence of a fibrous stromal com-
ponent. The initial hypothesis was that the neoplasm might
arise from the stomach wall, although calcified stromal
tumors of this location are rare. Significant calcification is
an uncommon sign of gastrointestinal stromal tumors [2].
Further characterization of the abdominal mass with mag-
netic resonance imaging (MRI) showed a T2 hypointense,
T1 isointense mass presumably arising from the gastric

Fig. 2. The line of contrast enhancement (computed tomography)
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Fig. 1. Computed tomography of the abdomen showed a mass located in the region of the
fundus of the stomach (arrows), the visceral surface of the spleen and the diaphragmatic
dome: A, non-contrast; B, intravenous contrast enhancement (portal venous phase) in
conjunction with oral contrast

fundus. A contrast-enhanced scan revealed a hypovascular
abdominal mass located outside from the gastric mucous
membrane (Fig. 3).

The results of the workup have led to a theoretical as-
sumption on the extra-gastric location of the mass, due to
the presence of a T2-hyperintense dotted signal next to left
semicircle of the mass behind the mucous membrane.

The decision was made to perform laparoscopic resec-
tion, with the preliminary diagnosis of gastric neoplasm of
uncertain behavior (D37.1).

At the beginning of the procedure, intraoperative fi-
brogastroduodenoscopy was unable to visualize the mass
in the posterior gastric wall area. After air insufflation and
wall expansion, the mass was visualized along the poste-
rior gastric wall near the fundus, corresponding to the di-
aphragmatic cupula. At laparoscopy, the gastric body was
unremarkable and its wall unchanged. However, an oval,
white mass of 200 mm in diameter, with even contours and
dense consistency was found at the diaphragmatic cupu-
la (Fig. 4). The neoplasm of the diaphragmatic cupula was
successfully excised.

A gross specimen of the neoplasm of the left diaphrag-
matic cupula represented an oval, white, fibrous encapsu-
lated mass with even contours, 20 x 15 mm in size (Fig. 5).

Histologically, the specimen stained with hematoxylin
eosin (x100) showed calcifications, irregular connective
tissue fibers and the tumor capsule. There were areas of fi-
brinoid swelling, akaryote areas of fibrinoid necrosis, and

Fig. 3. Abdominal magnetic resonance imaging showed a mass located in the region of

the fundus of the stomach, the visceral surface of the spleen and the diaphragmatic dome
(arrows): A, T2-weighted image; B, T1-weighted image; C, T1-weighted 3D gradient echo LAVA-
flex sequence (post-gadolinium, 60 s)
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Fig. 4. Laparoscopic view of the tumor protruding into the
abdominal cavity (arrow)

a small number of vessels with thin walls (Fig. 6). The path-
omorphological diagnosis was a benign solitary calcifying
fibrous tumor of mesenchymal origin.

The postoperative period was unremarkable. The pa-
tient was discharged for outpatient follow-up.

Discussion

Primary diaphragmatic tumors are rare, especially
benign ones [1, 2]. The diaphragm is usually involved
secondary to pleural or peritoneal malignancies [3].
Solitary fibrous tumors are spindle-cell neoplasms
that usually originate from the visceral or parietal
pleura, as well as the peritoneum, and probably grow
from either mesothelial cells or fibroblasts/ primitive
mesenchymal cells [4]. They are typically found in the
thoracic cavity and sometimes the abdomen; however,
other extra-thoracic and extra-abdominal locations
have also been reported. In particular, neoplasms of
the parotid salivary gland, ovary, orbit, bladder, and
periosteum have been documented in the available
literature [5].

Solitary fibrous tumors can occur at any age with-
out any gender imbalance. They usually manifest af-
ter the fourth decade of life as a well-circumscribed,
painless, slowly growing masses [4, 5].

M. Grancher was the first to describe a clinical
case of a benign fibrous tumor of the diaphragm in
1868 [6]. Due to their extremely low prevalence, only
4 cases of solitary fibrous tumors occurring from the
diaphragm have been reported in PubMed over the
past two decades [7-10]. Moreover, all these cases
were fibrous tumors originating from the diaphrag-
matic pleura. The last publication describing a clin-
ical case of a solitary fibrous tumor emanating from
the diaphragmatic peritoneum dates back to 2010
[10]. Unfortunately, there isn’t enough data for statis-
tical analysis, which hinders full understanding of the
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Fig. 5. Gross specimen. Solitary calcifying fibrous tumor of the
diaphragm

Fig. 6. Sectioned slide. Solitary calcifying fibrous tumor of the
diaphragm (hematoxylin and eosin, x 100)

pathophysiological factors, clinical features, imaging
characteristics, management, and analysis of the out-
comes.

Surgical tumor resection is the management
method of choice [10, 11], while there are no specific
clinical or radiological signs that could distinguish
malignant solitary fibrous tumors from benign ones
[12]. It should also be borne in mind that a local re-
currence is possible with incomplete excision and ma-
lignant transformation has been reported [5].

We present a rare case of a solitary calcifying fi-
brous tumor of the diaphragm confirmed by histo-
pathological examination in a 34-year old patient.

The majority of patients with diaphragmatic tu-
mors are asymptomatic, although symptoms may
arise when the tumor has become large enough to ex-
ert a “mass effect” on the adjacent organs [8, 10, 13].
Clinical manifestations are usually related to the size
of the tumor [9]. Our patient had a history of recur-
rent heartburn and nausea, which were probably un-
related to the underlying disease. The results of her
physical examination were unremarkable.
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Medical imaging, such as CT and MRI, plays a key
role in the diagnosis [14]. It is of note that MRI is com-
parable to CT, although MRI may have higher sensi-
tivity for tissue differentiation around the mass help-
ing to exactly map the location. For instance, even
minimal peritoneal effusion may help determine the
extra-gastric topography of a mass. Up-to-date im-
aging techniques are certainly indispensable in the
diagnostic component of the disease management,
but they cannot provide the final conclusion on the
tumor type. Ultimately, a histological examination
remains the gold standard for the clinical diagnosis.

The management of asymptomatic diaphrag-
matic fibrous tumors has not been algorithmized.
Conservative management is preferred in the cases
with a high risk of complications during any surgical
procedure or when the patient clearly refuses surgery.
Given that only pathological assessment a completely
excised mass would establish a definitive diagnosis, the
multidisciplinary team agreed that the patient would
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undergo surgery rather than a conservative approach
and follow-up. The surgery for a fibrous diaphrag-
matic tumor is based on the classical principles of
surgical oncology for mesenchymal tumors, including
complete surgical excision in the case of presumably
benign tumors. In this case, we performed a complete
tumor resection. The tumor type was confirmed as
a solitary calcifying fibrous tumor, so neither radiation
therapy nor chemotherapy was required. The postop-
erative course of the patient was uneventful.

Conclusion

Diaphragmatic tumors of mesenchymal origin are an
orphan disease characterized by a predominantly be-
nign type of growth. Their often non-specific clinical
manifestations lead to delayed diagnosis. Key preop-
erative assessment must include CT and MRI visu-
alization. Surgical excision is the gold standard for
definitive treatment. With complete removal of the
tumor, the prognosis is quite favorable. @
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Onyxonb anadparMbl, CUMYNUpYHOLLIAS
HOBOOOpa30BaHWe Xenyaka:
KNUHUYecKoe HabnwaeHue

bypko MN.A."« ®egoposa M.I'? « inbacos PP? « MoxkyxnHa .H.*

MopasnAtoLee 60MbWNHCTBO MALUEHTOB C OMy-
XONIAMU, UCXOAAWMMUN U3 Anadparmbl, He UMeloT
cneunduUecknx KIMHUYECKMX CAMMITOMOB, YTO
onpepenseT He06XoAMMOCTb UCMOJIb30BaHNA CO-
BPEMEHHbIX METOAOB BU3yanu3aumu, Takux Kak
KomnbloTepHas (KT) nnn mMarHUTHO-pe3oHaHCHas
Tomorpadusa (MPT). 3To 0CO6eHHO aKTyasbHO
B CJlyyasx, Korga matonoruyeckoe ob6pasosa-
HUe YBeNIMYMBAETCA HACTONbKO, YTO OKa3blBaeT
«Macc-3pPeKT» Ha CMeXHble opraHbl. B HekoTo-
pbIX CUTYaLMAX KAWHWYECK/ME CYMNTOMbI 3/10Ka-
YeCTBEHHOro HOBOOOPa30BaHWA BO3HMKAIOT 13-3a
MECTHOW MHBa31M B COCEHME TKaHW Un npu pop-
MUPOBaHWW OTAANEHHbIX METacTa30B.

Mbl npefcTaBnaem pefkoe KiMHUYeckoe Habsto-
[leHne Me3eHXUManbHOM onyxonu Aunadparmbl
y 34-netHein nauneHTKu. lNocne aHanu3a Knu-
HUYEeCKOro cTatyca M Bu3yanusauuu OpioLHON
nonoctn metogamut KT n MPT 6bin yctaHoBneH
npeaBapuTenbHbI anarHo3 «HoBoobpasoBaHue
HeonpeneneHHOro WM HEeM3BeCTHOro XapakTte-
pa »kenypaka» (D37.1). BmecTe ¢ Tem 6b110 cienaHo
npeanosiokeHre o6 3K3oracTpasibHOM Pacrnoso-
»KeHun o6beMHOro obpa3oBaHnsA B COOTBETCTBUN
c gaHHbiMu MPT. Mo pe3ynbTatam o6cnefaoBaHmA
KOJINernanbHo GbII0 MPUHATO peLleHre O NpoBe-
LEeHUN XUPYPTrYeCcKoro JieYeHns NocpeacTBOM Nia-
napockonuyeckon pesekuymu.IHTpaonepaunoHHo
obHapyXeHa Omnyxofib, UCXOAAWana W3 JIeBOro

Kynona Auadparmbl. COOTBETCTBEHHO, HUKAKMX
VN3MEHEHUI CO CTOPOHbI XeJlylka He 0GHAPYKEHO.
MocneonepaunoHHbI Nepuog 6bi1 6e3 oCoX-
HeHuI. lNaTonoroaHaTomMmMyeckoe nccnefoBaHue,
npoBefieHHOe Mocsie pe3eKunn Onyxoni, BbiABU-
N0 OAMHOYHYIO KasbUMHUpYyoLWylo ¢GrubposHyto
onyxonb Avadparmbil.

MprBeAEeHHbIN KANHUYECKMI NpUMep NoKasbiBa-
eT, uTo obpa3oBaHune, ncxoaalee U3 guadpparmol,
MOXeT UMUTMPOBaTb 06pa3oBaHMe, MPoUcxoas-
Liee 13 AHa »enyaKa. OTo cinefyeT UMeTb B BULY BO
n36exaHue yCTaHOBNEHUSA OWMOOYHOrO AnarHosa
1 HEBEPHOW TaKTUKM NIeUEHUS.

KnioueBble cnoBa: conutapHas ¢pubposHas ony-
XOfb, Me3eHXUMaJsibHasA omMyxonb, Auadparma,
XKeNnynoK, KoMMbloTepHad Tomorpadus, marHuT-
HO-pe30oHaHCHasA ToMorpadusa

Ona uutmposaHua: bypko [1A, ®egoposa M,
Mnbsacos PP, MoxkyxuHa VIH. Onyxonb gvadparmel,
CYMyMpyroLLas HOBOObpa3oBaHmMe xeyaKka: KNnHY-
yeckoe HabnogeHne. AnbMaHax KnvHUYeCKor mean-
UmHbl. 2021;49(7):503-507. doi: 10.18786/2072-0505-
2021-49-063.

Moctynuna 20.09.2021; popabotaHa 14.12.2021; npu-
HATa K ny6nvkaumm 17.12.2021; ony6nvKoBaHa OH-
navH 20.12.2021

Bypko NaBen AnekcaHapOBUY — Bpay-
PEHTreHONOr OTAENEHNA JTyYeBO ANArHOCTUKM';
ORCID: https://orcid.org/0000-0002-1344-9654
< 121099, r. Mockea, yn. Hosbin Ap6ar, 32,
Poccuitckan Oepepauns. Ten.: +7 (977) 624 14 62.
E-mail: pavelburko@gmail.com

®epopoBa Mapus leHHaabeBHa - KaHf. Mef.
HayK, AOLEHT, 3aBefytoLian kapeapon mopdonorum
MepauumHckoro nHctutyTa®; ORCID: https://orcid.
org/0000-0003-4177-8460.

E-mail: fedorovamerry@gmail.com

Unbacos Pycnan PamunbeBuny — Bpay-xupypr
otaeneHua xupyprun®;, ORCID: https://orcid.
org/0000-0003-0873-1804.

E-mail: diamonddoctor@mail.ru

MoxxyxuHa Mpuna HukonaeBHa - KaHf.
Mef. HayK, IOLieHT, 3aBeytollasn Kadepoii
peHTreHonoruu®; ORCID: https://orcid.org/0000-
0002-0777-1604.

E-mail: mogira1972@yandex.ru

Cornacue naymeHTa

MNaumeHTKa f06pOBONBHO NOANMCana MHGOPMMPOBAHHOE COrnacKe Ha My6MKaLMIo NePCOHaNbHOM MEANLMHCKON MHbOopMa-
Lmm B 06e311YeHHON popMe B XKypHane «AflbMaHax KIMHUYECKO MEAULIMHBI».

@DuHaHcMpoBaHue

PaboTa BbinonHeHa no MHULMaTviee aBTOpPOB 6e3 npusenevyeHna ¢MHaHCMpOBaHMR.

KoHpnuKT nHtepecos

ABTOpPbI AEKNapupyroT OTCYTCTBME ABHbIX N MOTEHLWANbHbIX KOHd)ﬂVIKTOB VHTEPEeCOoB, CBA3AaHHbIX C ny6n|/|KaL||/|e|7| HacToALwen

CTaTbW.

YyacTue aBTOpOB

Bce aBTOpbI BHEC/IM PaBHbIii BKNAJ, B HanucaHne cTaTbu. Bce aBTopbl Npouny 1 ofobpunm GprHanbHyio Bepcuio CTaTbi nepes
ny6nvKaLmen, cornacHbl HECTV OTBETCTBEHHOCTb 3a BCE acmeKTbl PaboTbl U FrapaHTUPYIOT, YTO VMU HafuiexallyiM obpasom
6bI7IM PAaCCMOTPEHbI 1 PeLLEHbI BOMPOCHI, CBA3aHHbIE C TOYHOCTbIO 1 J06POCOBECTHOCTbIO BCEX YacTel paboTbl.

BnaropapHocTn

ABTOpCKVIVI KOJIEeKTUB Tenno 6naronap|/|T NauyneHTKy 3a paspelleHne OI'Iy6}1I/IKOBaTb ee MeAMUMHCKME AaHHble B HAaY4YHbIX

uensix.

'®OrBY «HauvoHanbHbIN MeAVLMHCKUI nccnefoBa-
TeNbCKUIA LeHTP peabunutaumm n KypopTonorum»
MwH3ppasa Poccun; 121099, r. Mockea, yn. HoBblin
Ap6ar, 32, Poccuiickas Oepepauna

2QrbOY BO «MeH3eHCKNI roCcyAapCTBEHHBIN
yHuBepcuTeT»; 440026, r. MeH3a, yn. KpacHas, 40,
Poccuinckaa Qepepauma

3000 «KnuHnKa AMarHOCTUKN U eYeHns Ha
W3mannosa»; 440023, r. MNeH3a, yn. Mamannosa, 71,
Poccuinckaa Qepepauna

4T1eH3eHCKUI MHCTUTYT YCOBEPLUEHCTBOBAHMWA Bpa-
yeit — punuan OrbOY AMNO «Poccuiickas MeanumH-
CKan akagemMua HenpepbIBHOro NpodeccroHanb-
Horo o6pa3oBaHua» MuH3gpasa Poccuu; 440060,
r.Mex3a, yn. Cracosa, 8A, Poccuiickas Oepepaums

507



