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Abstract
A retroperitoneal hemangioma is a rare disease. We 
report on the diagnosis and treatment of a retroperi-
toneal hemangioma which had uncommonly invaded 
into both the pancreas and duodenum, thus requiring a 
pylorus preserving pancreaticoduodenectomy (PpPD). 
A 36-year-old man presented to our hospital with ab-
dominal pain. An enhanced computed tomography scan 
without contrast enhancement revealed a 12 cm × 9 
cm mass between the pancreas head and right kidney. 
Given the high rate of malignancy associated with ret-
roperitoneal tumors, surgical resection was performed. 
Intraoperatively, the tumor was inseparable from both 
the duodenum and pancreas and PpPD was performed 
due to the invasive behavior. Although malignancy 
was suspected, pathological diagnosis identified the 
tumor as a retroperitoneal cavernous hemangioma 
for which surgical resection was the proper diagnostic 
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and therapeutic procedure. Reteoperitoneal cavernous 
hemangioma is unique in that it is typically separated 
from the surrounding organs. However, clinicians need 
to be aware of the possibility of a case, such as this, 
which has invaded into the surrounding organs despite 
its benign etiology. From this case, we recommend that 
combined resection of inseparable organs should be 
performed if the mass has invaded into other tissues 
due to the hazardous nature of local recurrence. In 
summary, this report is the first to describe a case of 
retroperitoneal hemangioma that had uniquely invaded 
into surrounding organs and was treated with PpPD.

© 2013 Baishideng. All rights reserved.
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Core tip: A retroperitoneal cavernous hemangioma is a 
rare disease. This case of retroperitoneal hemangioma 
had uniquely invaded into the duodenum and pancreas 
head, and thus required treatment with pylorus preserv-
ing pancreaticoduodenectomy. Although hemangiomas 
are typically benign, clinicians should be aware of the 
possibility of invasion into the surrounding organs such 
as with this case. In the event of invasion, we recom-
mend a combined resection of both the tumor and af-
fected organs to reduce the chance of local recurrence 
that may be associated with inadequate resection.
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INTRODUCTION
A retroperitoneal hemangioma is an uncommon disease 
in adulthood[1-3]. Only 23 cases of  adult retroperitoneal 
hemangioma have been reported in the literature since 
1950. Among those, five cases, including the case detailed 
in this report, needed combined resection of  surrounding 
organs because of  adhesion of  the tumor. In this report, 
we describe the diagnosis and treatment of  a retroperito-
neal hemangioma that had uniquely invaded into the pan-
creas and duodenum and required a pylorus preserving 
pancreaticoduodenectomy (PpPD).

CASE REPORT
A 36-year-old man came to a local hospital with right up-
per quadrant pain since the day before admission. He had 
no specific medical history or family history. A screening-
enhanced computed tomography (CT) scan revealed a 
bulky tumor between the dorsal side of  the pancreatic 
head and the right kidney. The tumor was diagnosed as 
a retroperitoneal sarcoma and the patient was referred 
to Toranomon Hospital for the operation. On physical 
examination, the patient was found to have no palpable 
mass. The results of  urine, blood, and adrenal cortex 
functional tests were within normal limits. An abdominal 
enhanced CT scan showed a 12 cm × 9 cm tumor with-
out marked contrast enhancement, pushing the pancreas 
to ventral side (Figure 1A). The mass was distinct from 
the surrounding organs, including the duodenum, pan-
creas, kidney and retroperitoneal spaces as observed from 
the CT scan and therefore appeared to be resectable. An 
abdominal ultrasound showed an uneven echoic lesion 
in the same area as observed by CT. T1-weighted image 
of  magnetic resonance imaging (MRI) showed low and a 
few part of  relatively high intensity area inside the tumor 
(Figure 1B). On fat suppression examination of  the MRI 
image, the tumor was not suppressed to any degree. T2-
weighted image also showed heterogeneous finding; there 
were high intensity area with a few part of  intermediate 
signal intensity area. However, there were no typical find-
ings which suggest the type of  retroperitoneal tumor on 
diagnostic images (Figure 1C). Based on the qualitative 
assessments, the tumor was diagnosed as a retroperito-
neal mesenchymal tumor. Because of  the high rate of  
malignancy associated with retroperitoneal tumors, surgi-
cal resection was performed.

Intraoperatively, the mass measured 12 cm × 9 cm 
in diameter. We initially tried to perform a tumor exci-
sion without combined resection of  surrounding or-
gans. However, the intraoperative findings revealed that 
the mass encroached on the head of  the pancreas and 
duodenum (Figure 2). As such, we performed Kocher’s 
mobilization of  the duodenum and tried to separate the 
tumor from the duodenum and pancreas; however, the 
tumor could not be successfully separated from these or-
gans. After the tumor was lifted from the retroperitoneal 
space, we tried again to separate the tumor from the pan-

creas head and duodenum. The tumor adhered strongly 
to both tissues and could only be removed completely 
by PpPD. The duration of  surgery was 4 h and 16 min 
and the total blood loss was 561 mL. The patient was 
discharged from the hospital on postoperative day 24 and 
was in good health without recurrence over two and a 
half  years after the operation.

Gross pathologic examination revealed a 120 mm 
× 95 mm × 50 mm hemangioma composed of  multi-
oculated cysts containing intra-cystic hemorrhages (Fig-
ure 3). The diagnosis on pathological examination was a 
cavernous hemangioma with a few focal areas of  venous 
hemangioma (Figure 4A). As defined by the patholo-
gist, the lesion had invaded into the muscle layer of  the 
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Figure 1  12 cm × 9 cm tumor was detected by computed tomography and 
magnetic resonance imaging. A: Abdominal enhanced computed tomography 
in early phase showed tumor without marked contrast. The tumor had pushed 
the pancreas to the ventral side; B: T1-weighted image of magnetic resonance 
imaging showed low and relatively high intensity area inside the tumor; C: T2-
weighted image showed high intensity area with a few part of intermediate 
signal intensity area. IVC: Inferior vena cava.
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duodenum and the pancreas head (Figure 4B-D). Immu-
nohistochemical analysis of  tissue sections revealed that 
the lumina were positive for CD31 and CD34, markers 
of  endothelial cells (Figure 4E), and partially weak posi-
tive for podoplanin/D2-40 (Figure 4F), a marker of  lym-
phatic endothelial cells. Less angiogenic invasion was ob-
served toward the retroperitoneal side of  the tumor than 
toward the pancreas and duodenum. Interestingly, both 
macroscopically and microscopically, the tumor extended 
into both the pancreas and duodenum and not into the 
retroperitoneal space.

DISCUSSION
In this report, we describe a patient with retroperitoneal 
hemangioma that required PpPD. A retroperitoneal tu-
mor is a very rare tumor that accounts for less than 0.2% 
of  all tumor types[1]. Among malignant tumors located in 
the retroperitoneal space, liposarcomas and leiomyosar-
comas are the most frequent, while teratomas, cysts and 
neurinomas are common benign masses. In the current 
case, the tumor was diagnosed initially as a retroperito-
neal sarcoma; retroperitoneal liposarcomas are the most 
common malignant tumors of  the retroperitoneal soft 
tissue[2]. Indeed, accurate diagnosis of  a retroperitoneal 
hemangioma is classically difficult preoperatively and 
prior to pathological examination of  the tissue.

 An analysis of  other retroperitoneal tumor types 
reveals subtle, yet distinct, differences in symptom pre-
sentation, localization, and radiographic features. Among 
retroperitoneal tumors, imaging studies of  leiomyosarco-
mas demonstrate a non-specific mass but are helpful in 
delineating the relationship to adjacent structures[3]. An-
giosarcomas classically present with cutaneous involve-
ment of  the head and neck region in elderly patients[4]. 
The solid growth pattern and epithelioid cytology can be 
easily confused with poorly differentiated carcinoma[5]. 
Most patients with lymphanginoleiomyomatosis (LAM), 
characterized by proliferation of  smooth muscle cells, 
present with pulmonary symptoms, whereas extrapulmo-

nary LAM is rare and typically presents in premenopausal 
females[6]. Cystic lymphangioma is a well-known benign 
tumor and its cystic abnormalities of  the lymphatic ves-
sels are predominantly congenital. By CT scan, the tumor 
is typically well-circumscribed and polycystic with thin 
septa similar in appearance to the cystadenomas[7]. Ka-
posiform hemangioendothelioma mainly occurs during 
childhood. MRI of  the affected region is accepted as the 
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Figure 2  Macroscopic view of intraoperative findings. The mass was at-
tached to both the duodenum and the pancreas head and required surgical 
resection by pylorus preserving pancreaticoduodenectomy. The circle denotes 
the tumor.
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Figure 3  Macroscopic findings of the resected specimen. A: A 120 mm 
× 95 mm × 50 mm tumor was resected. Scale bar, 70 mm; B: The tumor con-
tained multi-oculated cysts containing intra-cystic hemorrhages.
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Because lymphatic endothelial cells express high levels 
of  podoplanin[13], we suggest that the weakly positive 
findings of  D2-40 in the current case do not support a 
diagnosis of  lymphangima. In addition to macroscopic 
and immunohystological findings, microscopic finding 
of  almost all of  lumen are filled with red blood cells sup-
ported the diagnosis as hemangioma.

Retroperitoneal hemangioma in the adult is extremely 
rare and confirmed in only 1%-3% of  all retroperitoneal 
tumors[14]. Only 23 cases of  adult retroperitoneal heman-
gioma have been reported in literature since 1950.

Retroperitoneal tumors are difficult to diagnose pre-
operatively[15] because there are usually no initial symp-
toms until tumors have grown large enough to produce 

diagnostic imaging technique of  choice[8]. Concerning 
hemangiomas arising from other tissues, pancreatic and 
mesenteric hemangiomas have been reported[9,10], which 
are extremely rare. MRI shows a common characteristic 
of  pancreatic hemangiomas[9]. Mesenteric hemangiomas 
shows heterogeneous enhancement by enhanced CT and 
changes its shape during intestinal peristalsis[10].

As for pathological findings, gross pathological find-
ings showed the tumor included multi-oculated cysts 
filled with blood. This cyst is suggested to be a pseudo-
cyst which is a result of  repeats of  hemorrhage[11]. D2-40, 
reliable podoplanin antibody clone, has been described in 
a variety of  lymphovascular neoplasms including lymph-
angioma, Kaposi sarcoma, and hemangioendothelioma[12]. 

Figure 4  Pathological analysis by hematoxylin and eosin staining and immunohistochemistry. A: A representative tissue section from the main region of the 
cavernous hemangioma [hematoxylin and eosin (HE), magnification × 200]; B: The loupe view demonstrates a portion of cavernous hemangioma infiltrating the pan-
creatic head (asterisk) and duodenal wall (HE). The scale represents 10 mm; C: Tumor invasion into the muscle layer of the duodenum (HE, magnification × 4); D: 
Tumor invasion into the pancreas head (HE, magnification × 1); E: Positive immunostaining for CD31 supports the diagnosis of hemangioma (magnification × 20); F: 
The lumen showed partial and weakly positive staining for podoplanin/D2-40 (magnification × 20).
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patient discomfort[11]. Furthermore, retroperitoneal cav-
ernous hemangiomas have features similar to ischemic 
tumors, but differ from hemangiomas arising from other 
tissues such as the skin or liver[11]. 

As for imaging studies of  retroperitoneal cavernous 
hemangiomas, because they are usually only discovered 
when large enough to develop thrombi and organization 
at the center[16], these tumors often show slight to no 
enhancement in normal enhanced CT[11,14,15]. In the pres-
ent case, the CT scan revealed a cystic mass with minor 
contrast enhancement, similar to cases reported previ-
ously[17,18]. In addition, retroperitoneal cavernous heman-
giomas typically lack the complete fill-in or cotton-wool 
appearance in enhanced CT or high echoic areas with 
the same density as the abdominal echo, which is usu-
ally only seen in cavernous hemangiomas of  the liver[11]. 
On T1-weighted image of  MRI, relatively high intensity 
area inside the tumor is suggested to be hemorrhage and 
hyalinization of  the tissue. A part of  high intensity area 
of  T2-weighted image suggests blood contain and rela-
tively high signal intensity area shows hyalinization and 
fibrillization. However, these findings were suggested to 
be secondary change of  structure, which don’t indicate 
any typical tumors. With few clues for diagnosis, very 
few cases of  retroperitoneal hemangiomas have been di-
agnosed preoperatively. Therefore, surgical resection is a 
choice for both diagnostic and therapeutic procedures. 

One feature of  a cavernous hemangioma is that it may 
be locally destructive by virtue of  the pressure exerted on 
neighboring tissues[19]. In the present case, the pressure of  
the tumor affected the duodenum and pancreas, leading 
to invasion and destruction of  these organs. Among the 
23 reported retroperitoneal hemangiomas, five cases, in-
cluding ours, needed combined resection of  surrounding 
organs because of  an adhesion (Table 1)[18,20-22]. Among 
the five cases, four cases performed complete combined 
resection of  surrounding organs. In one case, subtotal 
resection was performed due to technical difficulties 
caused by firm adherence to the adjacent organs and 
the major blood vessels[22]. Like this case, which did not 
demonstrate findings typical of  hemangioma from the 
contrast-enhanced CT, three cases including ours showed 
hypovascularity, while two cases showed hypervascularity. 
Pathologically, four cases, including this, were diagnosed 
as cavernous hemangiomas and one was diagnosed as a 
venous hemangioma. Hence, we conclude that vascular-
ity from CT analysis and pathological diagnosis are not 

always directly correlated with adhesion to other organs. 
The recommended treatment for retroperitoneal 

hemangioma has been surgical resection[11,15,23]. Heman-
giomas are non-malignant, but patients run the risk of  
rupture and bleeding[24]. Therefore, surgical treatment is 
recommended for high-risk tumors, such as with those 
of  large masses[25]. Although hemangiomas are benign, 
local recurrence has been reported with inadequate resec-
tion[26]. In this case, the decision was made to combine 
the tumor resection with resection of  the surrounding 
organs to avoid local recurrence in the pancreas and 
duodenum from residual tumor tissue. Therefore, the 
PpPD procedure for this case was appropriate. From a 
treatment standpoint, we support a combined resection 
of  both the tumor and the compromised organs if  the 
tumor is invasive and cannot be removed cleanly because 
of  adhesion. 

In conclusion, a retroperitoneal cavernous hemangio-
ma is an uncommon disease. Clinicians need to be aware 
of  the possibility of  a case that has invaded into sur-
rounding organs despite its benign pathology. This case 
of  a retroperitoneal hemangioma had uniquely invaded 
into the duodenum and pancreas and this is the first re-
port of  treatment using PpPD.
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