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Abstract
Multiple liver tumors represent a challenging condition 
for abdominal surgeons both in the selection of tech-
nique and the rarity of diagnosis. There are no case 
reports on co-existence of liver metastases from both 
intestinal leiomyosarcoma and adenocarcinoma. The 
patient described in this report successfully underwent 
resection of both primary lesions and liver metastases 
in combination with chemotherapy. As for the leiomyo-
sarcoma, the primary cecal lesion was revealed more 
than three years after the patient’s first visit. Perito-
neal, lymph-node, and lung recurrences were observed 
afterward, and thus surgeries on those regions were 
performed. Pathologically, the peritoneal and lung 
recurrences comprised leiomyosarcoma and the lymph-
node recurrence was diagnosed as adenocarcinoma. 
Despite newly discovered multiple lung recurrences 
and regional lymph-node metastases, the patient 
lived a normal life for 73 mo after the initial operation 
based on multidisciplinary therapy. He ultimately died 
of liver failure due to invasive lymph-node recurrence 
from the rectal adenocarcinoma, in addition to multiple 
lung recurrences from the leiomyosarcoma. Hepatic 
recurrence did not occur in this patient’s case, which 
appears to be one reason for his long-term survival.
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Core tip: There have been no case reports on co-	
existence of liver metastases from intestinal leiomyo-
sarcoma and adenocarcinoma. This patient underwent 
resection of primary lesions and liver metastases in 
combination with chemotherapy. As for leiomyosar-
coma, liver metastasis was discovered three years 
prior to discovery of the primary lesion. Peritoneal, 
lymph-node, and lung recurrences were discovered 
afterward, and therefore surgeries on those regions 
were performed. Despite newly discovered multiple 
lung recurrences and regional lymph-node metasta-
ses, the patient lived a normal life for 73 mo after the 
initial operation. He ultimately died of liver failure due 
to invasive lymph-node recurrence from the rectal 
adenocarcinoma.
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INTRODUCTION
Since the appearance of gastrointestinal stromal tumor 
as a distinctly defined entity, the diagnosis of intestinal 
leiomyosarcoma has not been common. Among the 
different types of this sarcoma, cecal leiomyosarcoma 
is extremely rare[1]. Hepatic leiomyosarcoma is also 
rare, particularly as a primary cancer[2]. Abdominal 
surgeons often confront multiple liver tumors, making 
treatment of such cases challenging. This is particu-
larly the case if the diagnoses of hepatic tumors differ 
from each other. Until now, there had been no case 
reports regarding co-existence of liver metastases 
from a combination of intestinal leiomyosarcoma and 
adenocarcinoma. We hereby report on a patient who 
underwent successful treatment involving resection 
of both primary lesions and liver metastases along 
with chemotherapy. Peritoneal, lymph-node, and lung 
recurrences were observed afterward, and thus sur-
geries on those regions were also performed. Multiple 
lung recurrences and regional lymph-node metastases 
were newly discovered, but the patient could live a 
normal life for 73 mo after the initial surgery based on 
multidisciplinary therapy, which we will discuss in detail 
in this report.

CASE REPORT
A 61-year-old male visited our hospital with occult 
blood in stool and multiple liver tumors at an annual 

medical examination in October 2009. His past medi-
cal history involved only hypertension starting at the 
age of 57. At the examination, he underwent a 
colonoscopy examination, whereupon type 2 adeno-
carcinoma was discovered in the rectum. In addition, 
an abdominal computed tomography (CT) scan and 
gadoxetic acid enhanced magnetic resonance imaging 
revealed liver tumors in Segment 3, Segment 4, and 
Segment 8 (Figures 1 and 2). Anterior rectal resection 
with regional lymph-node dissection was carried out in 
December 2009. A pathological examination revealed 
extra serosal invasion by a moderately differenti-
ated adenocarcinoma and metastases in eight of 14 
resected lymph nodes. 

Because genetic analysis confirmed wild-type 
KRAS, the patient received chemotherapy with mod-
ified FOLFOX6 plus bevacizumab after the rectal 
resection. Following four courses of FOLFOX, the S3 
liver tumor disappeared and the S8 tumor decreased 
in size, but the S4 tumor was found to be enlarged. 
The patient then underwent seven courses of FOLFIRI 
plus bevacizumab followed by one course of irrinote-
can plus cetuximab; as a result, the S4 and S8 tumors 
decreased in size (Figure 3). Positron emission tomog-
raphy-CT after the chemotherapy series showed no 
significant uptake of fluorodeoxyglucose in the liver. 
The patient subsequently underwent a central bi-seg-
mentectomy and a partial S3 resection in September 
2010 (the second operation).

A pathological examination revealed fibrosis and 
calcification in the S3 and S8 tumors, with a few 
degenerated residual adenocarcinoma cells, which was 
compatible with rectal adenocarcinoma metastasis. In 
contrast, the S4 tumor consisted of irregular fascicles 
of spindle-shaped cells with eosinophilic cytoplasm and 
nuclear atypia. An immunohistochemical examination 
demonstrated that the S4 tumor cells were positive for 
α-smooth muscle actin and desmin, while negative for 
CD34, S-100, c-kit, and cytokeratin AE1/3 (Figure 4). 
Based on these findings, the S4 tumor was designated 
as leiomyosarcoma. The tumor grade was high accord-
ing to the classification by Hajdu et al[3].

Histologically, chemotherapy had no apparent effect 
on this tumor. The patient underwent six courses of 
FOLFIRI plus bevacizumab as adjuvant chemotherapy 
after hepatic resection. Twenty-two months later (in 
July 2012), an abdominal CT scan was performed as 
part of an annual medical examination. A cecal tumor 
and lymph-node swelling around the common hepatic 
artery were discovered. Moreover, accumulation at 
both sites was discovered in a positron emission 
tomography (PET)-CT scan (Figure 5). The tumor had 
not been identified in a colonoscopy. Three months 
later, a type 2 tumor was discovered and a biopsy 
via colonoscopy revealed leiomyosarcoma. Ileocecal 
resection with lymph-node dissection and lymph-node 
sampling around the common hepatic artery were 
carried out in November 2012 (the third operation). 
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A pathological examination revealed cecal leio-
myosarcoma with regional lymph-node metastases 
and metastasis from rectal adenocarcinoma in the 
lymph node around the common hepatic artery. 
Retrospectively, accumulation had been observed 
in the cecum in a PET-CT scan in September 2010, 
and a submucosal tumor had been suspected in a 
colonoscopy in July 2011. It is likely that rectal ade-
nocarcinoma and cecal leiomyosarcoma existed 
synchronously from the beginning, and that both 
tumors had metastasized to the liver synchronously. 
The patient was then treated with nine courses of 
XELOX plus bevacizumab. 

In a follow-up CT scan in June 2013, a tumor just 
below the peritoneum was discovered. Because this 
accumulation was identified in a PET-CT scan and 
no other accumulation was observed, extirpation of 
the tumor was carried out (the fourth operation). 
Pathological diagnosis was leiomyosarcoma of the 
omentum, compatible with recurrence (Figure 6). The 
patient was treated with XELOX plus bevacizumab 
following the surgery. Three months later, in a chest 
CT scan, two coin lesions were discovered in the left 
lung. There was no indication of accumulation at 
both lesions in a PET-CT scan, but lung metastases 
were strongly suspected. In October 2013 (46 mo 
after the first operation), partial resections of the left 
upper lobe and left lower lobe were performed (the 
fifth operation). Pathological diagnosis was metastatic 
leiomyosarcoma of the lung (Figure 7). 

The patient was subsequently treated with XELOX 
plus bevacizumab again following surgery (the fifth 
and final operation). The hepatic hilum lymph node 
was found to be enlarged in July 2014, and multiple 
lung metastases were newly discovered in November 
2014. Chemotherapy was changed to treatment con-
sisting of CPT-11 plus cetuximab, due to neuropathy 
experienced by the patient. This clinical time course is 
demonstrated in Figure 8. 

Although lymph-node and multiple lung metas-
tases were present, the patient survived for more 
than six years after the initial operation. Since the left 
hepatic duct was constricted by lymph-node metas-
tasis, a plastic stent was inserted in October 2015. 
The patient received chemotherapy with doxorubicin 
afterward as an outpatient but was hospitalized 
with cholangitis due to lymph-node metastatic 
recurrence in January 2016. The patient died from 
liver failure due to lymph-node invasion from rectal 
adenocarcinoma in March 2016 (76 mo after the 
initial operation). The extended treatment proved 
worthwhile, given that the patient could live a normal 
life for 73 mo after the initial operation with help from 
the multidisciplinary therapy we employed.

DISCUSSION
Hepatic resection for liver metastases from colorectal 
cancer or neuroendocrine tumor, in combination with 
chemotherapy, has been established as a safe and 
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Figure 1  Computed tomography before treatment. An abdominal computed tomography scan revealed liver tumors in Segment 3, Segment 4, and Segment 8. 
The tumor in Segment 8 is hypodense with peripheral enhancement. The tumor in Segment 4 is a well-defined isodense tumor with homogeneous enhancement.
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standard treatment. The issue in question, however, 
is how to determine effective treatment for non-
colorectal non-neuroendocrine liver metastases 
(NCNNLM). Hepatic metastasectomy had been thought 
ineffective for such cases. According to Gladdy’s report 
of 353 patients with primary resectable leiomyosar-
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coma[4], recurrence occurred in 51% of abdominal and 
retroperitoneal leiomyosarcoma cases, including 29% 
of lung, 23% of liver, and 15% of other cases (brain 
and lymph nodes). Predictive factors for disease-free 
survival in patients with leiomyosarcoma were size and 
tumor grade. In addition, DeMatteo et al[5] reported 

Figure 2  Ethoxibenzyl-magnetic resonance imaging before treatment. The tumors in Segments 3 and 8 showed gradual peripheral enhancement, while the tumor 
in Segment 4 showed heterogeneous enhancement and washout characteristics. A: S3 and S8 gradual peripheral enhancement; B: S4 heterogeneous enhancement.
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that the rate of recurrence reached as high as 84% 
even after complete hepatic resection for sarcoma 
metastasis, although this definition of sarcoma includes 
gastrointestinal stromal tumors.

Ng et al[6] reviewed 191 cases of gastrointestinal 

leiomyosarcomas, of which colorectal leiomyosarcoma 
numbered 22 cases (12%). Without hepatectomy, the 
median survival time for patients with liver metastases 
from leiomyosarcoma was no more than 14 mo. Before 
the 21st century, metastases from leiomyosarcomas 
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Figure 3  Changes in computed tomography images during treatment. The tumors in Segments 3 and 8 showed a gradual decrease in size, while the tumor in 
Segment 4 exhibited a one-time increase and then a decrease in size. A: S8 gradually decreased in size/S3 disappeared; B: S4 once increased then decreased in 
size.
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were thought to not be sensitive to chemotherapy[7].
Lang et al[8] reported on 26 cases of hepatic metas-

tases from leiomyosarcomas. Only one of these 26 
cases (3.8%) originated from the colon. The median 
survival and five-year survival rate after R0 resection 
were 32 months and 20%, respectively. The presence 
of extrahepatic tumor growth should be regarded 
as a contraindication for liver resection only if an R0 
resection does not appear possible. Marudanayagam 
et al[9] also emphasized the importance of R0 resection 
for hepatic metastasectomy of soft tissue sarcomas. 
Among soft tissue sarcomas, leiomyosarcoma was 
associated with poor prognosis.

Groeschl et al[10] reported on 420 patients who 
underwent hepatectomy for NCNNLM. The five-year 
survival rate in recent years was 32% after hepatec-
tomy for liver metastases from sarcomas. Although 
the rate of recurrence after hepatectomy is as high 
as 66.5%, NCNNLM can be resected with reasonable 
survival outcomes when that surgery is appropriately 
selected as a treatment option. Prognostic factors for 

NCNNLM are tumor size (greater than 5 cm), lympho-
vascular invasion, and time-interval to liver metastasis 
of less than two years. Hepatic recurrence did not 
occur in the case we present here, which was one of 
the reasons for the patient’s long-term survival. 

We reported this patient’s case as a primary 
hepatic leiomyosarcoma with liver metastasis of rectal 
cancer[2], before our finding of cecal leiomyosarcoma. 
The cecal leiomyosarcoma was discovered almost 
three years after the patient’s first visit. From a 
pathological perspective, it was difficult to distinguish 
the site of primary lesion. Mourra et al[11] published a 
multi-institutional study on metastatic tumors in the 
colon and rectum. In that paper, only 35 of 10365 
patients with colorectal malignancies (0.338%) were 
identified as having true metastases to the colon and 
rectum. Of those 35 metastatic colorectal tumors, 
leiomyosarcoma was identified in only two cases, 
with both tumors originating from soft tissue. This 
indicates only a small probability of the primary 
hepatic leiomyosarcoma metastasizing to the cecum. 
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SMA: Smooth muscle actin.

S4

S4

Aoki H et al.  Liver metastases from leiomyosarcoma and adenocarcinoma



In contrast, hepatic metastasis is reported to occur in 
20%-66.5% of patients with visceral or retroperitoneal 
sarcomas[9,10]. Moreover, all 35 patients had a history 
of metastatic disease in extragastrointestinal sites, 
with a mean disease-free interval of 10.6 years for sar-
comas. We feel that these clinical characteristics were 
not compatible with our case, and for that reason we 
concluded that the cecum was the primary lesion site 
in the patient case we present here. We were aware 
that primary hepatic leiomyosarcoma is rare, and this 
patient’s case has taught that its diagnosis should 
be made carefully only after long-term observation. 
However, rare are cases in which cecal leiomyosarcoma 
and rectal adenocarcinoma coexisted and metasta-
sized to the liver. Hamai et al[12] reported a case of 
gastric adenocarcinoma with multiple liver tumors. 
After 14 mo of chemotherapy, the patient underwent 
total gastrectomy with partial liver resection, upon 
which the liver tumors were diagnosed pathologically 
as leiomyosarcomas. During adjuvant chemotherapy 
two years and five months after the first visit, a new 

hepatic tumor appeared and a tumor in the colon was 
discovered. The patient underwent partial colectomy 
and partial liver resection. The colon tumor and liver 
tumors were all immunohistochemically diagnosed as 
leiomyosarcomas. Seven months later, a third liver 
resection was carried out for the newly discovered liver 
tumors. Multiple liver and lung metastases eventually 
developed, and the patient died four years and 10 mo 
after the first visit. When a liver tumor is diagnosed as 
leiomyosarcoma, therefore, careful follow-up is needed 
to identify the primary site.

Leiomyosarcoma was for some time considered 
to be a relatively chemo-resistant sarcoma subtype. 
Recent data have demonstrated a reasonable 
response rate exhibited by some histological subtypes 
exposed to specific histology-tailored treatments with 
doxorubicin-containing chemotherapy[13]. Since without 
chemotherapy median survival is generally up to 12 
mo[14], chemotherapy appears to be necessary for leio-
myosarcoma treatment. However, the type of adjuvant 
therapy appropriate for leiomyosarcoma is an issue 
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Figure 5  Cecal leiomyosarcoma and lymph-node recurrence. A cecal tumor and lymph-node swelling around the common hepatic artery were discovered in a 
positron emission tomography-computed tomography (PET-CT) scan. Retrospectively, accumulation had been observed in the cecum in a PET-CT scan in September 
2010, and a submucosal tumor was suspected based on a colonoscopy taken in July 2011. SMA: Smooth muscle actin.
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requiring debate. Pazopanib was recently reported to 
be a feasible option for patients who had been heavily 
pretreated for metastatic sarcoma[15]. In that report, 
patients with leiomyosarcomas comprised the majority 
of long-term responders and survivors. 

Both leiomyosarcoma and adenocarcinoma recurred 
after resection of primary lesions and hepatic metasta-
ses, making determination of a chemotherapy regimen 
for the patient in this report difficult. As we are famil-
iar with adenocarcinomas and the distant lymph-
node recurrence was adenocarcinoma pathologically, 
we chose a regimen mainly designed for colorec-
tal adenocarcinoma. After peritoneal and lung tumors 
were diagnosed as leiomyosarcoma recurrence, we 
selected the treatment doxorubicin. At the patient’s  
final hospitalization, lymph-node metastases to the 
hepatic hilum caused liver failure, which proved to be 

fatal, and chest X-rays showed numerous nodules in 
the lung field, which had caused a persistent cough in 
the patient. The former problem derived from adeno-
carcinoma and the latter from leiomyosarcoma. By that 
time, chemotherapy was no longer a treatment option.

The patient survived more than six years after 
initial diagnosis, even though he had both stage Ⅳ 
rectal cancer and cecal leiomyosarcoma with liver 
metastasis. As for long-term survival, Gladdy et al[4] 

reported on late disease-specific mortality in primary 
leiomyosarcoma. In that report, 6% of extremity and 
9% of abdominal or retroperitoneal patients developed 
distant recurrence more than five years after the 
primary tumor diagnosis. The authors emphasized the 
need for long-term follow up. 

The prognosis for patients with leiomyosarcoma 
might be prolonged in the future as chemotherapy 
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Figure 6  Peritoneal recurrences. A tumor just below the peritoneum was discovered. As the accumulation was recognized in a positron emission tomography-
computed tomography scan and no other accumulation was observed, extirpation of the tumor was carried out. Pathological diagnosis was leiomyosarcoma of the 
omentum, compatible with recurrence. SMA: Smooth muscle actin.
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continues to advance. Long-term follow-up is impor-
tant and should be considered.

This patient case was extremely rare for the points 
mentioned below: (1) cecal leiomyosarcoma and rectal 
adenocarcinoma coexisted; (2) both metastasized to 
the liver and were resected successfully; (3) primary 
colon leiomyosarcoma was diagnosed two years after 
resection of the hepatic metastatic lesion; and (4) 
long-term survival was attained based on multidisci-
plinary therapy.

COMMENTS
Case characteristics
A 61-year-old male patient with occult blood in stool and multiple liver tumors 
discovered at an annual medical examination.

Clinical diagnosis
Rectal adenocarcinoma with multiple liver metastases.

Differential diagnosis
The authors did not at first recognize a differential diagnosis.  
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 COMMENTS

Pathological diagnosis: Metastatic leiomyosarcoma of lung

Figure 7  Lung recurrences. In a chest CT scan, two coin lesions were discovered in the left lung. As lung metastases were strongly suspected, partial resections of 
the left upper lobe and left lower lobe were performed. Pathological diagnosis was metastatic leiomyosarcoma of the lung.

Figure 8  Clinical courses. 
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Laboratory diagnosis
All lab measurements were within normal ranges except for slightly elevated 
serum carcino-embryonic antigen.

Imaging diagnosis
An abdominal computed tomography scan and gadoxetic acid enhanced 
magnetic resonance imaging revealed liver tumors in Segment 3, Segment 4, 
and Segment 8. 

Pathological diagnosis
The patient had synchronous liver metastases from both cecal leiomyosarcoma 
and rectal adenocarcinoma.

Treatment
The patient successfully underwent resection of both primary lesions and liver 
metastases in combination with chemotherapy.

Related reports
There have been no case reports on co-existence of liver metastases from 
both cecal leiomyosarcoma and rectal adenocarcinoma. Only one report was 
published regarding a gastric adenocarcinoma with multiple liver tumors, 
which were diagnosed pathologically as leiomyosarcoma after gastrectomy 
and hepatectomy. Fifteen months later, a tumor in the colon was discovered, 
after which a partial colectomy was carried out. The colon tumor was immuno
histochemically diagnosed as leiomyosarcoma.

Experiences and lessons
Treatment for multiple liver tumors is challenging, particularly if the diagnoses of 
hepatic tumors differ from each other.

Peer-review
The main issue regarding diagnosis is whether the hepatic leiomyosarcoma 
is a primary lesion or a metastasis from the cecum. From a pathological 
perspective, it is difficult to distinguish which of the sites is a primary lesion. The 
authors therefore went about trying to make a clinical determination.
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