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Abstract
Primary tumors of the diaphragm are quite rare. About 
150 cases have been reported in the literature. Fibro-
sarcomas are the commonest malignant neoplasms 
of the diaphragm; however, only a few (less than 20) 
cases have been reported to date. We present the case 
of an extremely rare tumor of the diaphragm mimick-
ing a liver mass. The patient, a young 28-year-old 
woman, presented with an 8-month-history of mildly 
progressive upper abdominal pain and early fullness 
after meals. Computed tomography scan of the abdo-
men revealed a mass located in the region of the left 
lobe of the liver with non visualized left lobe and partial 
vascular supply of the mass from the left hepatic artery. 
The tumor was also seen to draw its vascularity from 
bilateral internal mammary arteries. Surgical excision 
and hepatectomy was planned, keeping in mind the 
diagnosis of an atypical left hepatic mass. Laparotomy 
revealed a left diaphragmatic tumor growing caudally 
into the upper abdomen, compressing and splaying 
the liver along the left medial surface where the tumor 

was virtually adherent to it. Successful excision of the 
mass and subsequent histopathological and immuno-
chemistry examination of the specimen revealed low 
grade fibromyxoid sarcoma of the diaphragm. This case 
highlights the unusual presentation of a diaphragmatic 
mesenchymal tumor and how it can be mistaken as an 
atypical liver mass. It also emphasizes the tumoral vas-
cular supply as an indicator of its organ of origin.
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Core tip: In this paper, a patient with low grade fibro-
myxoid sarcoma of the diaphragm which mimicked a 
liver mass on preoperative imaging is reported. Par-
ticular attention is paid to retrospective analysis of 
the vascularity of the mass on computed tomography 
angiography to differentiate it as an extrahepatic mass. 
The histopathological analysis of this case, as well as a 
collective review, is also presented in this report.
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INTRODUCTION
Primary tumors of  the diaphragm have a rare incidence 
and prevalence. Only about 150 cases have been re-
ported in literature to date[1-5]. Most primary tumors of  
the diaphragm are benign. Of  the malignant subgroup, 
fibrosarcoma appears to be the commonest. Low grade 
fibromyxoid sarcoma (LGFMS) is a unique sub entity in 
the group of  fibrosarcomas. These tumors are unique in 
their reappearance as metastases after significant time in-
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tervals. Around 20 cases of  the same have been reported 
in the English literature so far, to the best of  our knowl-
edge[1-7]. LGFMS shows characteristic histopathological 
and immunochemistry features. In the last decade, spo-
radic cases of  fibromyxoid sarcoma have been reported 
in the literature. Even after recent major advances in 
imaging technology, such as the advent of  multidetector, 
multi slice computed tomography (CT) and 3Tesla mag-
netic resonance imaging (MRI), diaphragmatic tumors 
still present as a diagnostic dilemna and are difficult to 
diagnose preoperatively or without a pathological diagno-
sis. They are known to mimic other large masses arising 
from the mediastinum in the majority of  cases. In this 
paper, a patient with low grade fibromyxoid sarcoma of  
the diaphragm which mimicked a liver mass on preop-
erative imaging is reported. Particular attention is paid 
to retrospective analysis of  the vascularity of  the mass 
on CT angiography to differentiate it as an extrahepatic 
mass. The histopathological analysis of  this case, as well 
as a collective review, is also presented in this report.

CASE REPORT
A 28-year-old lady presented to the hospital with an 8 mo 
progressive history of  nagging upper abdominal pain and 
a feeling of  early satiety. The pain was localized without 
associated vomiting, aggravating or relieving factors. The 
patient complained of  feeling a gradually increasing lump 
in the upper abdomen for 6 mo. However, she had no 

definite history of  cough, hiccups or difficulty in breath-
ing. The lady had loss of  appetite with significant weight 
loss of  5 kg over 6 mo. On general examination, the lady 
was well preserved. Local palpation revealed a firm lump 
in the epigastrium and left hypochondrium with a percep-
tible lower border. Palpating fingers could not be insinu-
ated between the lump and the upper border, as well as 
the costal margin. Laboratory tests showed normal serum 
alpha fetoprotein and carcinoembryonic antigen levels 
(1.16 U) and (1.8 mg/L) respectively. All other tests, such 
as hemogram, kidney function tests and liver function 
tests, were within the normal reference ranges.

A dynamic triple phase CT scan of  the upper abdo-
men was performed and showed a homogenous soft 
tissue mass lesion measuring approximately 25 cm × 20 
cm × 13.5 cm in the left upper hypochondrium, almost 
entirely replacing the left lobe of  the liver (Figure 1A). 
The left hepatic vein and portal vein were only partially 
visualized and were grossly attenuated by the mass (Figure 
1E-G). Enlarged left supra-diaphragmatic nodes were 
present (Figure 2A). The sections of  bilateral lower lobes 
of  chest did not show evidence of  basal atelectasis or 
pleural effusion (Figure 2B). The tumor showed arterial 
feeders from the left hepatic artery which was splayed but 
showed normal patency (Figure 1B). The major chunk of  
tumor vascularity appeared to be from bilateral internal 
mammary arteries (Figure 1C). The tumor appearance 
was thought to be of  an atypical hepatic mass and a deci-
sion for surgical laparotomy with surgical excision of  the 
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Figure 1  A 28-year-old lady with low grade fibromyxoid sarcoma on dynamic computed tomography. A: Soft tissue homogenously enhancing mildly hypodense 
mass (arrowhead) in the region of left lobe of liver is seen on the arterial phase of the dynamic triple phase computed tomography scan; B: The mass shows small 
arterial feeders from the left hepatic artery (dotted arrow); C: Large feeders from bilateral internal mammary arteries (solid arrows) to the mass are seen; D: Middle 
hepatic vein and right hepatic vein show normal patency and course; E: Left hepatic vein is only seen at the ostium, appears compressed by the mass and is not seen 
beyond the ostium; F: Left portal vein (solid arrow) is also splayed and partially attenuated by the tumor.
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tumor was made. 
On laparotomy, a solid, rounded, grey tumor was 

found arising from the left diaphragm, compressing and 
splaying the entire left lobe of  liver which was adherent 
to the tumor medially. The upper border of  the mass was 
attached to the inferior surface of  the left diaphragm. 
The entire mass was excised along with the left lower 3 
ribs from which it was inseparable. The superficial struc-
tures of  the left chest wall were not involved. Local left 
supra-diaphragmatic lymph nodes were also excised. 

The tumor was well encapsulated, firm, weighed ap-
proximately 2 kg and measured 23 cm × 18 cm × 11 
cm (Figure 3A). Microscopy revealed a bland appearing 
spindle cell tumor of  low cellularity. The tumor showed 
contrasting fibrous and myxoid areas (Figure 3B). The 
spindle cells demonstrated a focal swirling or whorled 
pattern. On high power, the tumor cells showed minimal 
pleomorphism without any mitosis. Focally, tumor cells 
appeared stellate shaped. Few areas showed curvilinear 
or capillary sized blood vessels with spindle cells encasing 
around them (Figure 3C). Immunohistochemistry revealed 
strong positive immunostaining of  the spindle cells with 
vimentin and focally for Bcl-2 (Figure 3D), but negative 
for S100, smooth muscle antigen, desmin, epithelial mem-
brane antigen and CD34. Based on characteristic histo-
morphological features and immunohistochemistry results, 
a diagnosis of  low grade fibromyxoid sarcoma was made.

The patient was offered radiation therapy, which she 

refused. At the 1 year follow up, she is symptom free, 
with no evidence of  disease spread.

DISCUSSION
Primary tumors of  the diaphragm are very rare. The first 
diaphragmatic tumor was reported in 1868 by Grancher[8]. 
About 150 cases have been reported in the English litera-
ture since then[9]. The majority of  diaphragmatic tumors 
are benign. Most malignant tumors of  the diaphragm are 
sarcomas of  fibrous or muscular origin[7].

They include leiomyosarcoma, germ cell tumors, 
hemangiopericytoma, pheochromocytoma, fibrosarcoma 
and malignant fibrous histiocytoma. On imaging, most 
diaphragmatic tumors present as homogenous masses 
which appear as mediastinal or thoracic masses with con-
tour abnormality of  the diaphragmatic leaves, suggesting 
herniation or eventration. Although multiplanar imaging 
with CT and MRI are almost first line modes of  inves-
tigation in the present era, large tumors may sometimes 
pose a diagnostic difficulty. A differential diagnosis of  
lung, mediastinal, pleural, vertebral or upper abdominal 
masses has to be considered in such situations. All of  
the above tumors may sometimes grow to large propor-
tions without any specific clinical symptoms. Secondary 
involvement of  the diaphragm from adjacent structures 
may also be present. Symptoms are usually produced due 
to esophageal, stomach or mediastinal compression and 
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Figure 2  Sagittal and coronal multiplanar refor-
mats of a 28-year-old lady with low grade fibro-
myxoid sarcoma on dynamic computed tomogra-
phy. A: Sagittal reconstruction of the abdomen shows 
supra-diaphragmatic enlarged lymph nodes (solid 
arrow); B: Coronal reconstruction images shows nor-
mal basal lung fields (dotted arrow).

Figure 3  Gross, histopathological and immunochemistry slides of 28-year-old lady with low grade fibromyxoid sarcoma. A: Gross specimen of the resected 
tumor mass along with the left lower 3 ribs; B: Histopathology at (× 100, HE stain) showing low cellularity with bland appearing spindle and stellate cells and minimal 
nuclear atypia; C: Histopathology (× 100, HE) shows low grade fibromyxoid sarcoma with focal areas of storiform and fascicular arrangement of spindle cells; D: 
Spindle cells show strong positive immunostaining with vimentin (× 200, Vimentin, LSAB immunohistochemistry method).
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coma centre in Denmark where 14 patients of  LGFMS 
were studied for the disease and metastases treatment 
strategies, multi-agent chemotherapy was found useful, 
especially in the setting of  metastases. The best possible 
response to chemotherapy was only a short term disease 
non progression with the use of  trabectedin[12].
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COMMENTS
Case characteristics
The patient, a young-28-year old woman, presented with an 8-mo-history of 
mildly progressive upper abdominal pain and early fullness after meals.
Clinical diagnosis
The patient complained of feeling a gradually increasing lump in the upper ab-
domen for 6 mo.
Laboratory diagnosis
Laboratory tests showed normal serum alpha fetoprotein and carcinoembryonic 
antigen levels (1.16 U) and (1.8 mg/L) respectively. 
Imaging diagnosis
Computed tomography scan of the abdomen revealed a mass located in the re-
gion of left lobe of liver with non visualized left lobe and partial vascular supply 
of the mass from the left hepatic artery. 
Pathological diagnosis
Immunohistochemistry revealed strong positive immunostaining of the spindle 
cells with vimentin and focally for Bcl-2, but negative for S100, smooth muscle 
antigen, desmin, epithelial membrane antigen and CD34.
Treatment
Surgical excision and hepatectomy was planned, keeping in mind the diagnosis 
of an atypical left hepatic mass.
Experiences and lessons
This case highlights that extrahepatic vascular supply may act as an indicator 
of the extrahepatic origin of a tumor showing indistinct fat planes from the liver.
Peer review
The authors need to discuss pathological findings in more detail to substantiate 
the diagnosis of Low grade fibromyxoid sarcoma at this relatively uncommon 
location.
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