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INTRODUCTION:  Hepatic  sclerosing  hemangiomas  are  rare tumors  whose  appearance  on  imaging  is  similar
to  that  of  malignant  tumors.  The  resulting  difficulties  in  preoperative  diagnosis  frequently  lead  to surgical
resection  in  order  to  accurately  identify  the tumor.
CASE PRESENTATION:  A  68-year-old  man  was diagnosed  with  multiple  gastric  carcinoid  tumors  (T1N1M0,
pStage  IIIB)  after  total  gastrectomy  with  D2  lymph  node  dissection.  Enhanced  computed  tomography
of  the  abdomen  2 years  after  the  initial  surgery  revealed  a  novel  solid  lesion  with  ring enhancement
measuring  22 × 15  mm  at S5 of the liver.  Metachronous  liver  metastasis  from  multiple  gastric  carcinoid
tumors  was  suspected,  and partial  hepatectomy  of  S5  was  successfully  performed.  Histopathological
diagnosis  was  sclerosing  hemangioma  with  no  malignant  findings.

DISCUSSION:  Ours  is  the  first  reported  case  of  a newly  appearing  sclerosing  hemangioma  excised  and
diagnosed  histopathologically.  Hepatic  sclerosing  hemangiomas  are  rarely  observed,  but  they  are often
resected  under  a preoperative  diagnosis  of  malignant  lesion  due  to the  similarity  on  imaging  studies.
CONCLUSION:  Surgeons  must  consider  that  a hepatic  tumor  may  be a  sclerosing  hemangioma,  particularly
when  the  lesion  appears  to be  ring  enhanced.

© 2019  The  Authors.  Published  by  Elsevier  Ltd  on  behalf  of  IJS Publishing  Group  Ltd.  This is  an  open
access  article under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
. Introduction

Hepatic hemangiomas are common lesions observed in the
eneral population. They are rarely resected because of the char-
cteristics on imaging studies. However, these lesions may  alter
nto hepatic sclerosing hemangiomas when the hemangioma is
enatured and replaced by connective tissue [1]. On imaging, hep-
tic sclerosing hemangiomas resemble malignant lesions, thereby
eading to the resection of the tumor due to the differential diag-
osis of malignancy. Previous reports have noted that the size of a
epatic hemangioma alters during the time course due to intratu-
oral bleeding [2]. However, there have been no reports of newly

ppearing tumors that increase in size over a short period of time.

n this report, we discuss a case of a hepatic sclerosing heman-
ioma resected under the preoperative diagnosis of metachronous
iver metastasis from multiple gastric carcinoid tumors. We  further
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210-2612/© 2019 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group
rg/licenses/by/4.0/).
report and review previous studies on these lesions. This work has
been reported in line with the SCARE criteria [3].

2. Presentation of case

A 68-year-old man  underwent total gastrectomy with D2 lymph
node dissection and cholecystectomy 2 years ago under the diag-
nosis of gastric carcinoid tumors. The pathological diagnosis was
multiple gastric carcinoid tumors with lymph node metastasis
(T1N1M0, pStage IIIB) and normal gall bladder (Fig. 1). The patient
was regularly followed up with laboratory tests and imaging stud-
ies with no signs of recurrence. After 2 years, enhanced abdominal
computed tomography (CT) revealed a novel lesion in S5 of the
liver with ring enhancement measuring 22 × 15 mm (Fig. 2). The
diagnosis of metachronous solitary liver metastasis from multiple
gastric carcinoid tumors was made. Because there was no sign of
recurrence in the other organs, we decided to surgically resect the

lesion. The patient was  158 cm in height and weighed 48 kg (BMI,
19.2). The abdomen was soft and flat with the surgical incisional
scar in the upper region. Laboratory data showed elevated transam-
inases (AST, 143 IU/l; ALT, 180 IU/l) and slight anemia (hemoglobin,
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Fig. 1. Computed tomography imaging.
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n computed tomography imaging conducted 2 years postoperatively, a mass w
erformed 1 year postoperatively (b).

2.1 g/dl). Other values, including tumor markers (carcinoembry-
nic antigen and carbohydrate antigen 19-9), were within normal
imits. Enhanced abdominal CT revealed a ring-enhanced mass
hat had been undetectable on the site by the CT conducted 12

onths ago. Other findings were liver cysts in S3 and S4, both of
hich remained unchanged. The hepatocyte phase of the gadolin-

um ethoxybenzyl diethylenetriamine pentaacetic acid-enhanced
agnetic resonance imaging (MRI) showed a low-intensity mass
easuring 17 mm in S5 (Fig. 3); the mass showed high inten-

ity on T2-weighted image and diffusion-weighted image. The
nhanced dynamic study revealed gradually enhanced effect with
inged enhancement. Based on these findings, a diagnosis of a
etachronous solitary metastasis from multiple gastric carci-

oid tumors was made, and we decided to resect the lesion by
aparotomy. The liver was evaluated as A (5 points) according to
hild–Pugh classification.

Laparotomy was performed, and we confirmed that no other
etastatic lesion was present by intraoperative exploration using

ltrasonography. Following the ultrasonography-guided marking
n the liver surface, S5 partial hepatectomy was successfully per-
ormed under total hepatic ischemia with the Pringle maneuver.
he total ischemic time was 135 min, the operation time was
06 min, and the bleeding was 1320 ml.  The resected specimen
howed a 15 × 11 × 19 mm well-marginated nodular lesion with

 mixture of whitish and reddish regions (Fig. 3). Histopathologi-
al findings revealed a fibrous nodular lesion without hepatocytes
Fig. 4). Scarce cellular components and micro-bleeding were also
bserved. Dilated vessels were dispersed inside the lesion, leading
o the diagnosis of denatured hemangioma, i.e., hepatic sclerosing
emangioma.

The postoperative course was uneventful, and the patient was
ischarged on postoperative day 19.

. Discussion
Hepatic hemangiomas are frequently observed benign lesions
mong the tumorous lesions occurring in the liver. They are clas-
ified into capillary hemangiomas, cavernous hemangiomas, and
g enhancement measuring 22 × 15 mm in S5 emerged (a) compared to the scan

sclerosing hemangiomas [4]. Small capillary hemangiomas are of
no clinical importance. Larger cavernous hemangiomas sometimes
require surgical attention when they cause symptoms, particularly
giant hemangiomas, which can cause coagulopathy [5] or spon-
taneous rupture [6]. It is important to note that there has been
no report of malignant transformation of liver hemangiomas to
date. The characteristic imaging study finding is of a space occu-
pying lesion with rapid flow that has peripheral enhancement
progressing centripetally [7]. Due to this distinct characteristic, the
differential diagnosis is rather easy. However, the third scleros-
ing hemangioma sometimes requires differential diagnosis with
malignant tumors due to its resemblance to such tumors on imag-
ing. The histopathological characteristic is the dense fibrous tissue
after the secondary degeneration by involution or thrombosis [8].
The imaging study is the key modality for differential diagnosis
of liver masses. Cavernous hemangiomas have rapid enhancement
expanding centripetally and showing high density on the equilib-
rium phase. These lesions show well-circumscribed high intensity
on T2-weighted imaging by MRI. Conversely, sclerosing heman-
giomas are poorly enhanced on the equilibrium phase on enhanced
CT, and MRI  shows heterogenous intensity [7]. In a recent report
summarizing 32 cases of hepatic sclerosing hemangiomas, these
tumors were mentioned to appear mainly as low density on plain
CT and ring enhancement on enhanced CT. MRI  showed low inten-
sity on the T1-weighted imaging and high intensity on T2-weighted
imaging. Moreover, preoperative diagnosis included mostly hepatic
metastases, hepatocellular carcinomas, and biliary carcinomas [9].
Interestingly, hepatic sclerosing hemangiomas have a propensity
to degenerate with fibrosis starting from the center of the lesion
and extending centrifugally, suggesting formation by degenerative
alteration from ischemia [7]. The etiology of liver hemangiomas is
considered to be partially familial [4]. It is reported that hepatic
hemangiomas are observed in 5%–10% of 1-year-old infants. Most
of these tumors degenerate and disappear, although some remain

and grow larger over time [4]. Given these findings, in our case,
we assert that a small undetectable hemangioma existed preoper-
atively and became larger due to trauma from surgeries or other
causes.
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Fig. 2. Gadolinium ethoxybenzyl diethylenetriamine pentaacetic acid-enhanced magnetic resonance imaging.
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 mass showing low intensity and measuring 17 mm was  noted on T1-weighted im
hase).  The mass showed high intensity on T2-weighted image (e) and diffusion-w

Generally, follow-up or surgical resection is the management
echniques of choice for hepatic hemangiomas. Sakamoto et al.
nalyzed 510 cases of surgical resection of hepatic hemangiomas
nd stated that surgical indication can be stratified according to
he diameter of the hemangioma [10]. First, a mass under 5 cm
as no characteristics because it is too small to appear in the typ-

cal image, and of tumors under 5 cm,  43.5% were suspected as
alignancy preoperatively. Second, for asymptomatic masses of

–10 cm,  follow-up is usually enough because the pretest proba-
ility is high enough to exclude any other diagnosis. Finally, for
asses >10 cm and with abdominal symptoms or coagulopathy,

urgical resection is indicated. If there is small percentage of doubt,
urgical resection should be performed.

The most frequent distant metastatic organ from gastric car-

inoid is liver. Treatment strategy depends on the intrahepatic
istribution of the metastatic lesion. According to the ENETS Con-
ensus Guideline, anatomical hepatectomy is recommended for the
). The dynamic study showed gradual enhancement (b: 30 s. c: 180 s. d: hepatocyte
d image (f).

cases confined to one lobe or two adjacent segments [11]. For cases
distributed in both lobes, combined surgery and ablation therapy is
the recommendation. Diffuse lesion is inoperable. Histopathologi-
cally, NET G1 and G2 without extrahepatic lesion are candidates for
surgery [12]. Chaoyong et al. reported that the 3-year survival rate
of stage III gastric carcinoid tumors was 51.1% [13]. Recurrence after
16 years of gastric carcinoid resection is also reported. Therefore,
careful and long term follow-up is required for gastric carcinoid
tumors [14].

In our case, we chose to resect the newly appeared liver mass
during the postoperative follow-up after the multiple gastric car-
cinoid resections. To the best of our knowledge, there has been no
such report previously. Hepatic sclerosing hemangiomas are diffi-
cult to diagnose because they shows findings similar to malignant

lesions. Therefore, malignancy must be included in the differential
diagnosis of hepatic lesions.
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Fig. 3. Macroscopic findings. A well-marginated nodular lesion with mixture of whitish and reddish region measuring 15 × 11 × 19 mm was noted.
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Fig. 4. Histopathological findings.
A fibrous lesion with collagenous stroma replacing hepatocytes was noted. Lack
of  cellular component and edematous tissue with micro-bleeding was  observed.
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ilated vessels were dispersed in the lesion (a: HE. × 20. b: HE. × 100). Immunohis-
ochemistry showed CD34 positive endothelium, indicating dilated vessels in the
esion (c: HE. × 20. d: ×100).
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