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Abstract
BACKGROUND
Leiomyosarcoma (LMS) has a poor prognosis and rarely originates from the colon. If resection is possible, surgery is the first treatment most commonly considered. Unfortunately, no standard treatment exists for hepatic metastasis of LMS; although, several treatments, such as chemotherapy, radiotherapy, and surgery, have been used. Subsequently, the management of liver metastases remains controversial.

CASE SUMMARY
We present a rare case of metachronous liver metastasis in a patient with LMS originating from the descending colon. A 38-year-old man initially reported abdominal pain and diarrhea over the previous two months. Colonoscopy revealed a 4-cm diameter mass in the descending colon, 40 cm from the anal verge. Computed tomography revealed intussusception of the descending colon due to the 4-cm mass. The patient underwent a left hemicolectomy. Immunohistochemical analysis of the tumor revealed that it was positive for smooth muscle actin and desmin, and negative for cluster of differentiation 34 (CD34), CD117, and discovered on gastrointestinal stromal tumor (GIST)-1, which are characteristic of gastrointestinal LMS. A single liver metastasis developed 11 mo post-operatively; the patient subsequently underwent curative resection thereof. The patient remained disease-free after six cycles of adjuvant chemotherapy (doxorubicin and ifosfamide), and 40 and 52 mo after liver resection and primary surgery, respectively. Similar cases were obtained from a search of Embase, PubMed, MEDLINE, and Google Scholar.

CONCLUSION
Early diagnosis and surgical resection may be the only potential curative options for liver metastasis of gastrointestinal LMS.
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Core Tip: Leiomyosarcoma (LMS) rarely originates from the colon; hepatic metastasis of LMS lacks standard treatment. We present a case report of a 38-year-old man who was found to have intussusception in the descending colon due to a 4-cm LMS. The patient underwent a left hemicolectomy, however, a single liver metastasis developed 11 mo after the primary surgery. He underwent curative resection of the metastatic lesion and six cycles of adjuvant chemotherapy. The patient remained disease-free for 52 mo after the primary surgery. An early diagnosis and R0 resection may be the only potential curative approach to liver metastasis of gastrointestinal LMS.

INTRODUCTION
Leiomyosarcoma (LMS) is a rare cancer that accounts for approximately 14% of soft tissue sarcomas (STSs), with an incidence of < 1/100000/year in Europe[1]. LMS is primarily observed in middle-aged patients; it is equally prevalent in men and women. Approximately 20% of LMSs are found in the gastrointestinal tract, of which the small intestine is the most common site. LMS within the colorectum is extremely rare, accounting for < 1% of all malignancies of the colon and rectum[2]; however, colonic LMSs appear to be highly aggressive tumors. In 62% of all visceral sarcomas, hepatic metastases occur frequently owing to hematogenous spread via the portal vein[3]. Unfortunately, there is currently no standard treatment for LMS with metachronous liver metastasis. Therefore, a database search of Embase, PubMed, MEDLINE, and Google Scholar was performed to identify similar case reports using the following terms: LMS, hepatic metastases, and treatment. Through a literature review and case presentation of metachronous liver metastasis in a patient with LMS originating from the descending colon, we discuss which potential treatment options may be used in such cases.

CASE PRESENTATION
Chief complaints
A 38-year-old man was admitted to our hospital with an initial presentation of abdominal pain and diarrhea over the preceding 2 mo. 

History of present illness
The patient visited a local hospital with abdominal pain and diarrhea over the previous 2 mo. Colonoscopy performed at a local hospital revealed a 4-cm diameter mass in the descending colon, 40 cm from the anal verge.

History of past illness
The patient had no remarkable past medical history.

Personal and family history
There were no significant findings in the patient’s personal and family history.

Physical examination
The patient complained of tenderness in the left lower abdomen upon palpation, but no rebound tenderness. The abdomen was otherwise soft, undistended, and revealed no palpable mass. There were no evidence of a mass or hematochezia on digital rectal examination.

Laboratory examinations
White blood cell count was mildly increased to 13960 cells/μL; however, laboratory investigations, including markers of liver function and renal function, were normal. The patient’s carcinoembryonic antigen (CEA; 3.04 ng/mL) and carbohydrate antigen 19-9 (CA 19-9; 7.44 U/mL) levels were normal.

Imaging examinations
Colonoscopy showed a 4-cm diameter mass in the descending colon, and a biopsy was performed (Figure 1). The colonoscopy biopsy specimen result showed an atypical spindle cell lesion, suggestive of a malignant mesenchymal tumor. Immunohistochemically, the tumor was positive for smooth muscle actin (SMA) and desmin, and negative for cluster of differentiation 34 (CD34), CD117, and discovered on gastrointestinal stromal tumor (GIST)-1 (DOG-1). Abdomino-pelvic computed tomography (CT) revealed intussusception in the descending colon due to a mass of approximately 4 cm with liquefaction, a small amount of ascites, and no distant metastasis in other solid organs (Figure 2). There was no abnormal finding on chest CT.

Further hospital course
Based on the results of the biopsy and CT, a diagnosis of LMS arising from descending colon was suspected. The patient underwent a left hemicolectomy; no intraoperative or postoperative complications were noted. The pathology report showed a 7.5 cm × 5.5 cm × 4.0 cm LMS without necrosis in the descending colon with a clear resection margin and no metastasis in all 27 lymph nodes (Figure 3). Mitotic counts were as high as 32/10 high-power field, and immunohistochemical analysis revealed SMA and focal desmin positivity, and CD34, CD117, DOG-1, and S-100 protein negativity. Without adjuvant treatment, the patient underwent a checkup every 3 mo using a routine blood test and CT. The patient was found to have a possibly newly developed liver metastasis in segment 8 on an abdomino-pelvic CT performed 11 mo after the primary surgery; however, there were no evidence of local recurrence at the anastomosis site (Figure 4A). In addition, magnetic resonance imaging of the liver identified a suspected 2.3-cm-sized liver metastasis in the same region (Figure 4B). The patient’s CEA level had also increased to 10.23 ng/mL. The patient’s Child-Pugh score was 5 points.

FINAL DIAGNOSIS
Metachronous liver metastasis in segment 8 originating from the LMS in the descending colon.

TREATMENT
Intraoperative ultrasonography revealed a single metastatic lesion of the liver. A segmentectomy of segment 8 was performed to resect the tumor.

OUTCOME AND FOLLOW-UP
The pathology report showed a metastatic LMS measuring 2.4 cm × 2.2 cm × 2.0 cm with no hepatic capsular invasion; the safety margin was 1.1 cm (Figure 5). After the second operation, the patient was administered six cycles of doxorubicin and ifosfamide combination chemotherapy (doxorubicin 60 mg/m2 iv on Day 1 and ifosfamide 2500 mg/m2 iv on Days 1-3). On the last day of each cycle, tripegfilgrastim 6 mg iv was administered 24 h after the end of administration of the last treatment. Allergic dermatitis and myalgia appeared as side effects of chemotherapy; however, chemotherapy dose reduction was not performed. After the end of adjuvant chemotherapy, we performed a blood test, CT, and bone scans for the patient’s follow-up. Abdomino-pelvic CT, chest CT, and bone scans were performed every 3 mo; there was no tumor recurrence or distant metastasis. In addition, the levels of CEA and CA 19-9 were maintained within the normal range without significant changes. There was no evidence of recurrence or metastasis after 52 and 40 mo after the first and second surgeries, respectively.

DISCUSSION
GISTs have a good prognosis for targeted therapy with tyrosine kinase inhibitors and their treatment guidelines have been established. However, other STSs, including LMSs, lack effective standardized treatment and thus have a poor prognosis. Factors affecting the prognosis of STS include malignancy grade, tumor size, primary tumor location, tumor resectability, surgical margin quality, and preoperative/intraoperative tumor rupture[4]. However, the most important prognosticator is the presence of metastases. For this reason, studies on the standard treatment for STSs (excluding GISTs), especially metastatic STSs, have been conducted. However, there are limitations, particularly the remarkably small number of patients that were included. Based on a search of the main online databases (Embase, PubMed, MEDLINE, and Google Scholar), 37 cases of colonic LMS have been published. Among them, liver metastases were found in eight patients, and two patients were referred for resection for liver metastases, all of which were synchronous metastases[5,6]. One patient was a 74-year-old woman who was diagnosed with a descending colon cancer with liver metastasis in segment 5/6 of the liver. Unfortunately, she died 10 mo after surgery due to multiple lung metastases[6]. In another case, a 66-year-old woman underwent surgery and received adjuvant chemotherapy for gastric cancer with liver metastases. She was subsequently diagnosed with LMS of the sigmoid colon with multiple liver metastases and underwent resection of four liver tumors. However, she died 7 mo later because of multiple liver and lung metastases[7]. Thus, reports of colon LMS with liver metastasis are significantly rare, making it difficult to establish treatment guidelines.
According to the clinical practice guidelines recently published by the European Society for Medical Oncology, surgery is considered the standard treatment for locoregional soft tissue and visceral sarcomas, and en bloc excision with R0 resection is required. Except for patients with a high risk of death from surgery, adjuvant and neoadjuvant chemotherapies are not standard treatments. Radiotherapy can be added to surgery as part of the standard treatment for high-grade (Grade 2–3) lesions; however, local control and overall survival (OS) are not influenced by the timing of radiotherapy. The standard treatment for advanced STS is surgery for metachronous and resectable lung metastases without extrapulmonary disease, and chemotherapy for synchronous lung metastases without extrapulmonary disease. Anthracycline-based chemotherapy is recommended for the treatment of unresectable STS[1]. However, even in these guidelines, the treatment of the liver metastases is insufficient, and most of the patients documented in the guideline had STSs arising from the extremities and trunk walls.
Several reports have confirmed that LMS is relatively resistant to chemotherapy and radiotherapy; therefore, it is difficult to expect favorable effects through these treatment strategies[6,8]. Thus, a greater emphasis has been placed on the importance of surgical resection. The 5-year survival rate of patients with LMS who did not undergo surgical resection is only 4%, which is lower compared to that of patients undergoing resection (20%–30%)[9]. Liver resection for metastatic STS has a median OS of 46 mo and a median progression-free survival (PFS) after liver resection of 16 mo. Even after R2 resection, the median survival period is 20 mo, which is longer than that of patients treated with chemotherapy (10 mo), as mentioned in the European Organisation for Research and Treatment of Cancer trial[3]. In addition, when liver resection is performed for metachronous metastases, the median PFS is better than that for synchronous metastases[3,10]. However, in some studies, synchronous disease showed a lower median OS than metachronous disease, although the difference was not statistically significant. Therefore, it is difficult to consider it a prognostic factor of OS[11]. The most important point to improve OS mentioned in most reports is R0 resection; the number and size of liver metastases or the extent of liver resection does not affect survival[10]. Lymph node metastases are remarkably rare and lymph node dissection is unnecessary[12]. In our case, all 27 lymph nodes were nonmetastatic, although the primary LMS in the descending colon was > 7 cm in diameter and had a high mitotic rate.
LMS may remain asymptomatic for a long time; therefore, there may be no operability at the time of discovery. In the case of liver-dominant metastatic LMS which cannot be surgically resected, chemotherapy is provided; unfortunately, the patients’ response is poor. The median OS period is up to 21.9 mo, and the PFS period is 6.9 mo. In such cases, liver-directed treatment can be provided instead of chemotherapy. When comparing transarterial chemoembolization with doxorubicin-eluting beads, yttrium-90 radioembolization, and percutaneous microwave ablation, the median OS period was 27 mo from the development of liver metastases and the median liver PFS period increased by 9 mo, similar to patients who underwent surgical resection[13]. However, there is a disadvantage in that Grade 1 or 2 clinical toxicities due to liver-directed treatment appear in 96% of patients during the first 3 mo. In addition, the effect of extrahepatic metastases on liver resection in patients who have undergone liver metastasectomy is controversial. Extrahepatic metastases in patients undergoing liver resection are a negative prognostic factor[14]; however, the presence of resectable extrahepatic disease does not interfere with liver resection[11,15]. For this reason, there remains controversy about performing liver resection for liver metastases accompanied by extrahepatic metastases; therefore, additional studies are required.

CONCLUSION
Existing studies recommend surgery for resectable metastases in advanced STS arising from the extremities. Furthermore, in gastrointestinal LMS with liver metastases, if there is no other organ metastasis and resection is possible, regardless of the number of metastases, synchronous or metachronous, surgical resection is helpful for OS and PFS. Therefore, aggressive surgical interventions, rather than chemotherapy or radiotherapy, should be considered, including R0 resection.
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Figure Legends
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Figure 1 Endoscopic findings of large polypoidal mass in the descending colon.
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Figure 2 Contrast-enhanced abdominal computed tomography. Computed tomography shows the lead point (white arrow) of the intussusception in the descending colon due to an approximately 3-cm cystic mass. A: Axial view; B: Coronal view.
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Figure 3 Gross pathological specimen after the left hemicolectomy. A 7.5 cm-sized leiomyosarcoma originating from the descending colon was identified.
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Figure 4 Abdominopelvic computed tomography and liver dynamic magnetic resonance imaging. A: Abdominopelvic computed tomography performed 11 mo after left hemicolectomy reveals a new low-density mass, with possible liver metastasis in segments 4 and 8. There is no evidence of local tumor recurrence at the anastomotic site; B: Liver dynamic magnetic resonance imaging reveals a 2.3-cm solid mass with peripheral enhancement and diffusion restriction in segments 4 and 8 of the liver.
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Figure 5 Intraoperative finding, gross finding, and pathological specimen. A: Intraoperative finding. After demarcating the tumor location and resection margin using intraoperative ultrasonography, liver segmentectomy of segment 8 was performed; B and C: Gross finding of the resected liver (B) and pathological specimen (C). The resected specimen exhibits a 2.4 cm × 2.2 cm × 2.0 cm white-yellowish solitary mass that is firm and relatively well-demarcated.
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