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a  b  s  t  r  a  c  t

INTRODUCTION:  A  chronic  expanding  hematoma  in  the  retroperitoneal  space  is a rare  disease  with  poorly
understood  pathology,  and  preoperative  diagnosis  of  such  hematomas  using  conventional  methods  is
sometimes  difficult.
PRESENTATION  OF  CASE:  A 68-year-old  man  with  a history  of  slowly  progressive  abdominal  distention
was  referred  to  our  department  for further  evaluation.  Contrast-enhanced  CT revealed  a  large  retroperi-
toneal  tumor  of  the  adrenal  gland.  MRI  revealed  that  the tumor  was  iso-intense  to  hyperintense  on
T2-weighted  imaging,  with  heterogeneous  signal  intensity  on  T1-weighted  imaging  without  fat  compo-
nents.  Angiography  of the  left adrenal  artery  confirmed  many  extravasations  into  the  tumor.  However,
gallium  scintigraphy  showed  no accumulation  in  the  tumor.  These  findings  were  suggestive  of a chronic
expanding  hematoma  of left  adrenal  gland.  This patient  underwent  complete  tumor  resection.  Postop-
erative  histopathological  findings  revealed  a chronic  expanding  hematoma.
DISCUSSION:  Chronic  expanding  hematomas  are  slowly  expanding,  space-occupying  masses  as a  result  of

trauma,  surgery,  or bleeding  disorders.  Chronic  expanding  hematomas  mimic  malignant  tumors  such  as
sarcomatous  lesions.  Although  CT and  MRI  are  used  to obtain  the  diagnosis,  the  diagnosis  is  sometimes
difficult.  Gallium  scintigraphs  play  a pivotal  role  in  the  differential  diagnosis  between  them.
CONCLUSION:  Gallium  scintigraphs,  magnetic  resonance  imaging  and  computed  tomography,  are  useful
tools to  differentiate  chronic  expanding  hematomas  from  sarcomatous  lesions.

©  2020  The  Author(s).  Published  by Elsevier  Ltd on behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
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1. Introduction

Chronic expanding hematomas (CEH) are slowly expanding,
space-occupying masses that could persist for months or years as a
result of trauma, surgery, or bleeding disorders. CEHs can develop
in many locations, such as the head, chest, abdomen, and limbs [1].
However, a CEH in the retroperitoneal space is extremely rare [2].
Various types of soft tissue neoplasms that occur in the retroperi-
toneal space are usually differentiated using imaging modalities,
such as CT and MRI. However, preoperative diagnosis of CEHs is
sometimes difficult. Tokue et al. reported that CEHs mimic  malig-

nant tumors [3]. In this report, we present a case of a giant CEH
within the adrenal gland, where preoperative gallium scintigraphy

Abbreviations: CEH, chronic expanding hematoma; FDG-PET, 2-fluoro-
2-deoxy-D-glucose positron-emission tomography; ND, no description; GIST,
gastrointestinal stromal tumor; AML, angiomyolipoma.
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as a useful diagnostic tool. The work has been presented in line
ith the SCARE guideline [4].

. Presentation of case

A 68-year-old man  presented with a 3-month history of abdom-
nal distention that had progressively increased. He had no history
f abdominal trauma or surgery; however, he had been tak-

ng aspirin for 5 years (100 mg/day) to prevent cerebral stroke.
owever, he had no other relevant medical history. Physical
xamination confirmed a non-tender, left epigastric swelling.
emoglobin concentration decreased (11.5 g/dL), liver and renal

unction tests were normal, and the levels of carcinoembryonic
ntigen and carbohydrate antigen 19-9 were within their nor-
al  ranges. The levels of pancreatic enzymes, including amylase

70 U/mL) and lipase (32 IU/mL), and hormones such as insulin
8.48 �IU/mL) and glucagon (191 pg/mL) were normal. The serum
oradrenalin (0.83 ng/mL) and vanillylmandelic acid (27.7 ng/mL)

oncentrations were slightly elevated; however, the levels of renin
4.8 ng/mL/hr), adrenalin (0.04 ng/mL), dopamine (0.02 ng/mL), and
omovanillic acid (17.5 ng/mL) were normal. The levels of pro-
alcitonin (0.01 ng/mL) and C-reactive protein (0.3 mg/dl) were
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Fig. 1. Radiological findings. (a) Contrast-enhanced computed tomography showing a well-demarcated tumor with heterogeneously enhanced areas of density with extrava-
sation of the contrast. (b) Magnetic resonance imaging showing iso-intensity to hyperintensity on T2-weighted imaging (b) and heterogeneity on T1-weighted imaging without
fat  component (c). (d) Angiography through the left renal artery showing extravasation (arrow) in the tumor, mainly from the left adrenal artery (arrow head). (e) Gallium
scintigraphy showing no accumulation of contrast within the tumor.
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Fig. 2. Macroscopic and microscopic findings of resected specimen. The mass cont
adrenal  gland (arrow) (a). Histopathological findings showing a hematoma surroun

not suggestive of inflammation. Contrast-enhanced CT revealed
a well-defined tumor that was heterogeneously enhanced with
extravasation of contrast at the left adrenal site, which also showed
pancreatic tail and left kidney involvement (Fig. 1a). MRI showed
that the tumor was iso-intense to hyperintense on T2-weighted
imaging and had heterogeneous intensity on T1-weighted imag-
ing without fat components (Fig. 1b, c). Transcatheter angiography
revealed extravasation in some parts of the tumor, mainly from
the left adrenal artery (Fig. 1d). Gallium scintigraphy revealed
no accumulation of contrast in the tumor (Fig. 1e). This finding
excluded malignant tumors, such as liposarcoma and sarcoma.
Therefore, a preoperative diagnosis of a benign tumor, such as
a CEH derived from the left adrenal gland, was made. Intraop-
erative findings revealed that the tumor was encapsulated and
tightly adhered to the colic mesentery, pancreatic tail, left kid-
ney and adrenal gland without invading the psoas muscle. We  first
mobilized the spleen with the pancreas, transverse and descending
colon, and left Kidney. Thereafter, the pancreatic tail and the adher-
ing colonic mesentery were resected without a colectomy. Finally,
after resection of the renal artery and vein, complete tumor resec-
tion was performed with distal pancreatectomy, left nephrectomy,

and adrenalectomy. The resected specimen was a tumor measur-
ing 25 × 23 cm in diameter and composed mainly of necrotic tissue
and fibrin, surrounded by a capsule and fused to the left adrenal
gland (Fig. 2a). Histopathological findings revealed dense fibrous
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necrotic tissue and fibrin, a partially organized hematoma and fused with the left
 fibrous tissues (b: ×12.5, c: ×200).

nd necrotic connective tissue with old clots, and there was  no
vidence of viable cells (Fig. 2b, c). Therefore, the patient was diag-
osed with a CEH arising from the left adrenal gland. The patient
as  discharged from the hospital 3 weeks postoperatively without

ny complications. There was  no recurrence of the tumor 6 months
fter the surgery.

. Discussion

A CEH in the retroperitoneal space is extremely rare. Follow-
ng a literature search in PubMed, there were only 11 reported
ases of the retroperitoneal space hematomas and 3 reported cases
ithin the adrenal gland, including this case [1,2,5–11] (Table 1).

n this patient, CEH was supplied from left adrenal artery. More-
ver, the mass fused to the left adrenal gland. Therefore, this mass
ust have derived from the left adrenal gland. The mechanism of

xpansion of such hematomas remains known [3]; however, some
ossible mechanisms have been suggested. Hematomas develop

n patients after trauma, or surgery [12]. In this case, the patient
as  receiving antiplatelet drugs and had no history of trauma.

herefore, antiplatelet therapy may  have induced a CEH in this

atient.

The differential diagnosis of retroperitoneal tumors based on
maging becomes crucial. The findings of CT and MRI can facilitate
he differential diagnosis of retroperitoneal tumors [13]. Addition-
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Table  1
Previously reported cases of chronic expanding hematoma in the retroperitoneal space.

Case No. Year Age/Sex Tumor Size (cm) Tumor Location Tumor Origin Cause Postoperative Outcome

1 1980 79/M ND right iliac fossa ND hernioplasty ND
2  1980 ND/M 8.0 above left kidney ND nephrectomy ND
3  2003 59/M 12.0 above left kidney Adrenal gland ND ND
4  2005 65/M 8.0 right iliac fossa ND warfarin ND
5  2005 70/M 18.0 below right kidney ND ureteral lithotripsy 13 months, no recurrence
6  2005 53/M 12.0 iliopsoas Psoas muscle trauma 6 months, no recurrence
7  2009 34/F 12.0 above right kidney ND ND 20 months, no recurrence
8  2013 69/M 20.0 below left kidney ND ND 24 months, no recurrence
9  2014 72/M 20.0 below left kidney Iliopsoas muscle ND 3 months, no recurrence
10  2015 67/M 16.0 Left adrenal gland Adrenal gland aspirin and warfarin ND
11  Present case 68/M 25.0 above left kidney Adrenal gland aspirin 5 months, no recurrence

Table 2
The differences of radiological findings of retroperitoneal tumors.

MRI  CT Gallium
scintigraphy

FDG-PET

T1WI T2WI Fat suppression Calcification Plain Contrast-enhanced

Lymphoma iso iso∼high – absent iso∼high mildly homogenous enhancement + ++
Liposarcoma low∼high high + possible low heterogenous enhancement + ++
Malignant fibrous

histiocytoma
low low∼high – absent iso∼high heterogenous enhancement + ++

Leiomyosarcoma low low – possible low∼high heterogenous enhancement + ++
Angiosarcoma low∼high high – absent low heterogenous enhancement + ++
Neurogenic tumor low∼iso low – possible low∼iso heterogenous enhancement + +
Germ-cell tumor low∼high low∼high – possible low∼high heterogenous enhancement + +
Carcinoid low low∼high – possible low heterogenous enhancement + +
GIST  low∼iso high – possible low heterogenous enhancement + ++
Pheochromocytoma low high – possible iso moderately homogenous enhancement + ++
Chronic expanding

hematoma
low∼high iso∼high – possible low∼high heterogenous enhancement – +

Hemangioma low high – possible low persistent enhancement – –
Lipoma low∼high high + absent low – – –
Neurogenic tumor low iso∼high – possible iso mildly heterogenous enhancement – –
Adenoma low∼hyper low∼hyper – possible low∼iso homogenous enhancement – –
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AML  high low + absent 

(–): no uptake, (+): mild uptake, (++): strong uptake.

ally, these categorize retroperitoneal masses as solid or cystic. Solid
tumors include those associated with lymphoma; liposarcoma;
malignant fibrous histiocytoma; leiomyosarcoma; angiosarcoma;
neurogenic tumor; germ-cell tumor and benign tumors, includ-
ing CEHs. Sarcomatous lesions have similar findings on CT and
MRI  compared with CEHs; the CT findings of sarcomatous lesions
include nodules with heterogenous enhancement and occasionally,
calcifications. MRI  findings of sarcomatous lesions demonstrate
heterogeneously low intensity on T1-weighted imaging and het-
erogeneously high intensity on T2-weighted imaging. This contrast
with the CT findings of CEH, which show a heterogeneous mass with
a wall of variable thickness that often contains peripheral areas of
calcification [14]. On MRI, a CEH has signal intensities ranging from
high to low—the so-called mosaic sign. The different signal intensi-
ties indicate the presence of fresh and old blood [15]. However, use
of only CT and MRI  findings cannot narrow the differential diagno-
sis between sarcoma and CEH. Other modalities in addition to MRI
and CT are required to obtain a preoperative diagnosis (Table 2).

In general, gallium scintigraphy can help differentiate a malig-
nant tumor from a benign one, as gallium-citrate does not
accumulate in benign tumors. Hata et al. reported that CEH had
no accumulation of gallium [16]. This feature was  also seen in this
case. This finding could play a pivotal role in the differential diag-
nosis of retroperitoneal tumors. However, Southee et al. reported
that 52 of 56 patients (93%) had accumulation of gallium, while four

cases were determined to be false-negatives for leiomyosarcoma,
epitheloid sarcoma, and liposaroma [17]. We  must pay attention to
the possibilities of false-negatives on gallium scintigraphy as one
of the tools for differential diagnosis (Table 2).

t
t
t
u

272
low heterogenous enhancement – –

2-fluoro-2-deoxy-D-glucose positron-emission tomography
FDG-PET) may  also help narrow down the differential diagnosis
f the retroperitoneal tumors. However, it has been reported that
DG-PET of a CEH reveals positive uptake of FDG [3]. Therefore,
DG-PET may  not be a useful tool for differential diagnosis between
arcoma and CEH.

The discrepancy of these gallium scintigraphy and FDG-PET
ndings may  help narrow down the differential diagnosis between
EHs and other retroperitoneal tumors. This discrepancy may  be
aused by the mechanism of uptake of gallium and FDG. The mech-
nisms of gallium uptake include leukocyte labeling and lactoferrin,
actoferrin, ferritin, and siderophores binding [18], leading to accu-

ulation of gallium in the tumor or abscess. In contrast, the
olecular mechanisms of FDG imaging relate to its uptake by

lucose transporter 1 and metabolism by hexokinase and glucose-
-phosphatase [19]. These mechanisms result in the accumulation
f FDG in the tumor. These molecular mechanisms of uptake pro-
uce the differences between gallium scintigraphy and FDG-PET.

The gold standard treatment for a CEH is complete excision
f the hematoma along with its fibrous capsule [1]. There are
ome treatment options, including trans-arterial embolization,
spiration, and drainage. However, these procedures can result
n bleeding or recurrence [2,17,20]. In this case, we performed a
urgical procedure to prevent recurrence of the CEH and improve
pigastric distress. In this case, surgical removal of the kidney and

he tail of pancreas was required. Although we  tried to preserve
hese organs, the CEH was  strongly adherent to them, and preserva-
ion was associated with a high risk of bleeding and pancreatic and
rinary fistula. Therefore, we  could not exfoliate and preserve them.
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Trans-arterial embolization is a useful procedure to reduce intra-
operative bleeding [21]. We  should have performed this procedure
preoperatively.

4. Conclusion

A retroperitoneal tumor in a patient receiving antiplatelet ther-
apy may  be a CEH. The other differential diagnoses are soft tissue
sarcoma and chronic abscess. We  need to accumulate enough cases
to better understand the effectives of gallium scintigraphy in detec-
tion of CEHs. However, these modalities, in addition to conventional
imaging, including MRI  and CT, may  help differentiate a CEH from
soft tissue malignant tumors.
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