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Background: Cholangiocarcinoma (CCA) is a type of malignant tumor that arises
from the epithelium of the bile ducts. According to anatomical location, CCA
can be classified as intrahepatic (ICC), perihilar (PCC), or extrahepatic (ECC).
CCA can invade and metastasize to other tissues in various ways, but distal
skeletal muscle metastasis (SMM) is extremely rare. There are several reports
on SMM from ICC or PCC, but SMM from ECC has not yet been reported.
Case presentation: A 71-year-old woman was diagnosed with ECC, for which she
underwent pancreatoduodenectomy and partial hepatectomy. Nine months after
surgery, she was re-admitted to the hospital complaining of a rapidly growing
mass on her right thigh with progressive lower extremity edema. Magnetic
resonance imaging of the right thigh showed two masses with iso-signal
intensity on T1-weighted images and hyper-intensity on T2-weighted images
compared with the surrounding muscles. Pathological examination of the fine-
needle biopsy specimen revealed that it was similar to the previously detected
ECC, and the diagnosis was metastasis of ECC. The patient was treated with
opioid analgesics and died of systemic failure three months later.

Conclusion: SMM should be considered during the follow-up period despite its
low incidence, and perineural invasion may be an essential pathway of distant
metastasis in CCA.

KEYWORDS
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Introduction

Cholangiocarcinoma (CCA) is a type of malignant tumor that arises from the
epithelium of the bile ducts. On the basis of the anatomical location, CCA can be

Abbreviations

CCA, cholangiocarcinoma; ICC, intrahepatic cholangiocarcinoma; PCC, perihilar cholangiocarcinoma;
ECC, extrahepatic cholangiocarcinoma; SMM, skeletal muscle metastasis; CA199, carbohydrate antigen
199; CA50, carbohydrate antigen 50; CEA, carcinoembryonic antigen; PET/CT, positron emission
tomography/computed tomography; WBC, white blood cell; N, neutrophil percentage; Hb, hemoglobin;
ALT, alanine transaminase; AST, aspartate transaminase; GGT, gamma-glutamyl transferase; TBIL,
total bilirubin; DBIL, direct bilirubin; CA125, carbohydrate antigen 125.
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classified as intrahepatic cholangiocarcinoma (ICC), perihilar
cholangiocarcinoma (PCC), or extrahepatic cholangiocarcinoma
(ECC). There has been an increase in the early detection rate
of CCA because of recent improvements in imaging
technology, but the treatment effects are still very poor (1, 2).
ECC can invade and metastasize to other organs via various
routes, such as lymphatic metastasis, nerve metastasis, and
direct invasion. Other sites of metastasis, including local lymph
nodes, liver, lungs, bones, and skeletal muscle metastasis
(SMM) in the thigh are rare. Here, we report a case of ECC

with short-term SMM in the right thigh.

Case presentation

A 71-year-old woman complaining of “a rapidly growing
her thigh at
pancreatoduodenectomy and partial hepatectomy for ECC”
was admitted to our hospital. Nine months previous, the
patient was admitted to our hospital with complaints of

mass on right nine months after

yellow skin and sclera, yellow urine, and upper abdominal
She
pancreatoduodenectomy with ECC diagnosis and received

discomfort for two weeks. underwent

chemotherapy with tegafur after discharge. The postoperative
pathological poorly differentiated
adenocarcinoma of bile duct, involving the pancreatic tissue,

diagnosis ~ was
cystic duct, and focal nerve; no vascular infiltration or lymph
node metastasis was found (Figure 1). Before surgery, tumor
marker levels were CA199 244.93 U/ml, CA50 94.16 iU/ml,
and CEA 4.0 ng/ml, and those after surgery were CA199
8344 U/ml, CA50 42.65 iU/ml, and CEA 2.47 ng/ml.
Unfortunately, PET/CT was not performed before the surgery
due to economic reasons, which could have provided a wider
field of view and improved the accuracy of staging.

FIGURE 1
The tumor invaded nerve tissue (HE staining, 400x).
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She was re-admitted to the hospital because of the rapidly
growing mass on her right thigh, with local pain, limited
activity, and obvious swelling. The patient had retired and
had no family history of hereditary disease. Physical
examination: Temperature, 36.5°C; pulse, 85 bpm; respiration,
19 bpm; and blood pressure, 152/81 mmHg. The patient was
emaciated but had no jaundice. There was no significant
cervical, axillary, or inguinal lymphadenopathy. The heart and
lungs were normal. The abdomen was flat and soft, with no
tenderness or enlarged liver and spleen, and no mass was
palpable. The right thigh was severely swollen, with dilated
superficial veins and obvious local tenderness (Figure 2).
Muscle tone, strength, and deep tendon reflexes of the limbs
were normal. Laboratory examinations revealed the following:
blood routine, WBC 6.2x10°/L, N 69%, Hb 6.1 g/L; liver
function, ALT 13.4 U/L, AST 17.2 U/L, GGT 38.7 U/L, TBIL
9.6 umol/L, DBIL 4.8 umol/l; and tumor markers, CA19-9
1,184.83 U/ml, CA50 179.8iU/ml, CA125 70.5 U/ml
B-ultrasound showed no deep vein stenosis or occlusion of
the lower extremities, and the blood flow was unobstructed
(Figure 3A). No new tumors were identified in the head,
lungs, liver, or surrounding organs by CT examination.
However, MRI examination of the right thigh showed two
masses with iso-signal intensity on T1-weighted images
(Figure 3B) and hyper-intensity on T2-weighted images
(Figures 3C,D) compared with the surrounding muscles. The
sizes of the two tumors were approximately 157 mm X
123 mm and 112 mmx87 mm. The larger lesion with
multiple irregular cystic foci oppressed the thigh muscles,
which led to atrophy of the muscles.

FIGURE 2
Pathological changes of swollen soft tissue in the right thigh.
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FIGURE 3
B-ultrasound showed that there was no deep vein stenosis or occlusion of the lower extremities, and the blood flow was unobstructed (A) MRI
showed two masses with iso-signal intensity on Tl-weighted images and hyper-intensity on T2-weighted images compared with the
surrounding muscles ((B) T1 imaging, coronal plane; (C) T2 imaging, coronal plane; (D) T2 imaging, transverse plane).

To further confirm the diagnosis of the lower right mass, a
fine-needle biopsy was performed for pathological examinations
and immunohistochemistry. Immunohistochemical staining
demonstrated tumor cells with CK19(+), CKpan(+), EMA(+),
Vim(-), Ki-67(+30%), CgA(-), SMA(-), DM(-), Syn(-),
CD7(+), CD34(—), and CD31(—) (Figure 4), and the
pathological diagnosis was postoperative metastasis of CCA.
Pathological examination of the fine-needle biopsy specimen
was similar to the previously detected ECC; in particular, the
results of CK19(+), CK7(+), and EMA(+) confirmed the
diagnosis of ECC metastasis to the right thigh.

Opioid analgesics were provided to the patient after the
because she refused to receive

pathological diagnosis
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surgical resection, systemic chemotherapy, or radiotherapy.
After discharge, the patient died of systemic failure three
months later.

Discussion

CCA represents 3% of all gastrointestinal malignancies (3),
and over the past few decades, both the incidence and
mortality of CCA have increased worldwide(4). ECC can
invade and metastasize to other tissues in various ways. Still,
the incidence of SMM is very low (less than 1% of
metastases of hematogenous origin), despite the skeletal
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FIGURE 4

Pathological examination of the
metastatic poorly differentiated carcinoma and invasion of striated
muscle (HE staining, 200x).

right thigh tumor showed

muscle accounting for approximately 50% of the total body
mass and its rich blood supply (5). There have been some
reports on SMM from ICC or PCC, but SMM from ECC has
not yet been reported. Also, in contrast to earlier findings, in
which SMM was often complicated by distant metastasis
such as lymphatic metastasis or liver metastasis, the patient
was diagnosed with SMM from ECC with no other organ
metastases were found in the head, lungs or abdominal CT
examinations.

Researchers have found that the most common tumors with
muscle metastases come from the pulmonary (25.1%),
gastrointestinal (21.0%), and urological systems (13.2%) (6-8).
SMM can appear in any striated musculature; however, most
localize in the erector spine, iliopsoas, and paravertebral muscle
(6, 9), but rarely in skeletal muscles of limbs. Ding et al. (10)
reported a case of Hilar cholangiocarcinoma metastasizing to
the rectus femoris. Nevertheless, SMM in the right thigh with a
definite pathological diagnosis and obvious clinical symptoms,
as described in this study, has rarely been reported.

Because of the low incidence of SMM, there are few reports
in the literature (11). The reason why skeletal muscle is
uninhabitable by neoplastic metastases is not well understood,
but some factors have been considered to be implicated: (1)
lactic acid produced by skeletal muscle (12); (2)varying tissue
pressure in skeletal muscle and the influence of S-adrenergic
receptors (13); (3)protease inhibitors located in the basement
membrane (14); (4) the constant movement of skeletal muscles
(5); and (5) the antitumor activity of lymphocytes or natural
killer cells within the skeletal muscle (15).

The exact mechanism of SMM in this patient remains
unclear, as no vascular infiltration or lymph node metastasis
was found in the pathological diagnosis. And there was no
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significant cervical, axillary, or inguinal lymphadenopathy in
the physical examination. But, focal nerve infiltration was
confirmed in this case, and we suspect that perineural
invasion may have an essential role in SMM besides
hematogenous and lymphatic metastasis, which are considered
the dominant routes for distal metastases. There is a large
network of nerves in the hepatic artery, vena portae hepatica,
liver interior, and extrahepatic bile duct. Feng et al. (16)
thought the bile duct system is an autonomic organ controlled
by a variety of nerves, and parasympathetic nervous systems
contribute to malignant transformation. Perineural invasion is
an important pathological feature of CCA characterized by
tumor cells surrounding nerve fibers and entering the
perineurium or neural fascicles. Li et al. (17) postulated that
perineural invasion is a pathway of distant metastasis in CCA
that has not been not widely recognized and can occur in the
absence of lymphatic or vascular involvement. In our case, the
perineural invasion may be a route for SMM and was
associated with the poor prognosis. Despite this, there is no
conclusive evidence of an association between perineural
invasion and SMM, as there are no detailed pathology reports
of SMM from CCA in the literature, and the results of
11, 18, 19).
Therefore, additional cases with detailed pathological data are

perineural invasion were not precise (5, 10,

required for further research.

Because most cases of SMM are asymptomatic, non-specific,
and in hidden locations (20), we speculate that under-diagnosis
may also contribute to the low incidence, even though our
patient was symptomatic upon presentation. Among 194
autopsies performed at the Marque de Valdecilla National
Medical Center, almost 20% of patients with carcinoma had
muscle metastasis (21). Therefore, SMM should be considered
during the follow-up period, mainly when patients complain
of progressive muscle-related symptoms. MRI plays a vital
role in diagnosing SMM and is regarded as the gold standard
for imaging of skeletal muscle disease (22). SMM usually has
a low-intense to iso-intense signal in T1W and high signal
intensity in T2W (23). In our case, the parenchymal
components of the masses showed iso-intense T1W and
slightly high T2W signals.

SMM is a late manifestation of malignant tumors with an
extremely poor prognosis and short survival time. Treatment
of SMM
treatment regimen owing to the lack of clinical trials.

is controversial because there is no standard

Radiation  therapy,  chemotherapy, limited  surgical
management, and opioid analgesics, as in our case, are used
in the treatment of this disease. Kim et al. (24) recommended
surgical resection or external radiotherapy for isolated masses
without other metastases. Omokawa et al. (25) reported a case
of SMM from cervical cancer; they performed limited surgical
procedures, and the patient was free of disease at ten months
after the development of recurrent disease. However, Li et al.

(19) reported a case of PCCA with SMM in which the patient
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died two months later after a 5-day course of 20 Gy external
beam radiation in five fractions. These conflicting results
suggest that additional cases with detailed clinical data are
needed to interpret the molecular and pathophysiological
mechanisms of SMM.

Conclusion

Here we experienced a rare case of SMM from ECCA, which
has not been previously reported. SMM should be considered
during the follow-up period despite its low incidence,
particularly when patients complain of progressive muscle-
related symptoms.

The mechanism and treatment of SMM remain a challenge,
and additional cases with detailed pathological and clinical data
are required for further research. We speculate perineural
invasion may have an essential role in SMM. Hence, to
improve the prognosis of ECC, complete removal of the tumor
with dissection of the nerve plexus around major vessels should
be advocated when skeletonizing the hepatoduodenal ligament.
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