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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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Primary tumors of the diaphragm are rare [1]. 
Solitary fibrous tumor of the diaphragm is 
a  fairly rare benign neoplasm of mesenchy-
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 
on it.

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 × 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 

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 × 15 mm in size (Fig. 5).

Histologically, the specimen stained with hematoxylin 
eosin (× 100) showed calcifications, irregular connective 
tissue fibers and the tumor capsule. There were areas of fi-
brinoid swelling, akaryote areas of fibrinoid necrosis, and 

Fig. 2. The line of contrast enhancement (computed tomography)

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
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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; С, T1-weighted 3D gradient echo LAVA-
flex sequence (post-gadolinium, 60 s)
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Almanac of Clinical Medicine. 2021; 49 (7): 503–507. doi: 10.18786/2072-0505-2021-49-063

504 Clinical Cases



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 

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.

Fig. 4. Laparoscopic view of the tumor protruding into the 
abdominal cavity (arrow)

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, × 100)
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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 

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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Подавляющее большинство пациентов с  опу-
холями, исходящими из диафрагмы, не имеют 
специфических клинических симптомов, что 
определяет необходимость использования со-
временных методов визуализации, таких как 
компьютерная (КТ) или магнитно-резонансная 
томография (МРТ). Это особенно актуально 
в  случаях, когда патологическое образова-
ние увеличивается настолько, что оказывает 
«масс-эффект» на смежные органы. В  некото-
рых ситуациях клинические симптомы злока-
чественного новообразования возникают из-за 
местной инвазии в соседние ткани или при фор-
мировании отдаленных метастазов.
Мы представляем редкое клиническое наблю-
дение мезенхимальной опухоли диафрагмы 
у  34-летней пациентки. После анализа кли-
нического статуса и  визуализации брюшной 
полости методами КТ и  МРТ был установлен 
предварительный диагноз «Новообразование 
неопределенного или неизвестного характе-
ра желудка» (D37.1). Вместе с тем было сделано 
предположение об экзогастральном располо-
жении объемного образования в соответствии 
с  данными МРТ. По результатам обследования 
коллегиально было принято решение о прове-
дении хирургического лечения посредством ла-
пароскопической резекции. Интраоперационно 
обнаружена опухоль, исходящая из левого 

купола диафрагмы. Соответственно, никаких 
изменений со стороны желудка не обнаружено. 
Послеоперационный период был без ослож-
нений. Патологоанатомическое исследование, 
проведенное после резекции опухоли, выяви-
ло одиночную кальцинирующую фиброзную 
опухоль диафрагмы.
Приведенный клинический пример показыва-
ет, что образование, исходящее из диафрагмы, 
может имитировать образование, происходя-
щее из дна желудка. Это следует иметь в виду во 
избежание установления ошибочного диагноза 
и неверной тактики лечения.

Ключевые слова: солитарная фиброзная опу-
холь, мезенхимальная опухоль, диафрагма, 
желудок, компьютерная томография, магнит-
но-резонансная томография
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