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Background: Hepatic sarcomatoid carcinoma (HSC) is an extremely rare malignant tumor typically observed in clinical settings. HSC occurrence is predominantly noted in the right lobe and rarely in the left lobe of the liver. This report presents a case of sarcomatoid carcinoma that occurred in the left outer lobe of the liver, which was accompanied by gastrointestinal stromal tumors (GSTs) in the greater curvature of the stomach. In addition, the patient showed late-stage recurrence of HSC in gastric tissues.



Case presentation: A 63-year-old man was concomitantly diagnosed with HSC and GST. The main clinical manifestation was fever. Abdominal computer tomography (CT) and ultrasound-guided percutaneous liver biopsy at the local hospital revealed the presence of malignant hepatic tumors. The patient approached our hospital for further treatment. The subsequent electronic gastroscopy showed multiple submucosal tumors (SMT) in the stomach. Owing to the absence of multiple metastases in other regions of the body, we performed left hepatic lobe resection with gastric partial resection. The postoperative pathological analysis confirmed the presence of HSC and GST. The patient reported feeling well 1 month after the surgery, and no obvious space-occupying lesions in other areas were noted via imaging examinations. However, 3 months later, the patient presented with pain in the upper left abdomen, and examination revealed cancer recurrence in the stomach. The surgery was repeated, and the patient recovered favorably after the procedure. Unfortunately, the patient died owing to multiple metastatic diseases 4 months after the second surgical procedure.



Conclusion: HSC shows no characteristic clinical manifestations and is highly malignant. Surgical intervention is the first treatment of choice for patients with HSC. In cases of sarcomatoid cancer occurring in the left lobe of the liver, it is imperative to exercise strict vigilance against the tumor's invasion of the stomach tissue. This is particularly important when the tumor breaks through the capsule of the liver.
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Introduction

Hepatic sarcomatoid carcinoma (HSC) is a particularly malignant tumor with unknown pathogenesis, and it accounts for 2% of surgically removed cases of hepatocellular carcinoma (HCC) and 3.9%–9.4% of autopsies (1, 2). HSC may be a tumor of monoclonal origin; however, its histological origin remains controversial (3). Compared with HCC and intrahepatic cholangiocarcinoma (ICC), HSC has a higher histological grade, recurrence rate, and metastasis rate; therefore, its prognosis is extremely poor. Currently, surgical treatment is the first choice of treatment, and adjuvant treatments include radiotherapy, chemotherapy, and interventional therapy among other comprehensive approaches.

In the current report, we present the case of a 63-year-old man who showed fever as the main clinical manifestation and had a postoperative pathological diagnosis of HSC and gastrointestinal stromal tumors (GST). We performed left hepatic lobectomy combined with partial gastrectomy on the patient, and the patient recovered favorably after the operation. However, 3 months later, the patient presented with gastric recurrence and received surgical intervention for the second time. In this paper, we share the clinical characteristics of and the diagnosis and treatment process for this patient with the aim to assist colleagues in their associated work.



Case presentation


Clinical history and laboratory findings

At the time of hospital admission, the patient was a 63-year-old male and showed fever as the main clinical manifestation. His body temperature fluctuated in the range of 37.5°C–38°C. The patient did not have jaundice, the abdomen was flat and soft, and showed no tenderness or rebound pain. The liver and spleen were not palpable under the ribs, and no mobile dullness was identified. The patient did not have a history of chronic diseases such as hypertension and diabetes, a history of infectious diseases including hepatitis B and tuberculosis, or a family history of tumors.

Blood routine tests showed increased levels of white blood cells (11.14 × 109/L). The blood biochemical examination revealed that alanine aminotransferase (37 U/L) and aspartate transferase (18 U/L) were within the normal range. We noted a decrease in the total protein content (62.8 g/L) and the white ball ratio (1.0); however, the C-reactive protein (215.70 mg/L) levels had increased abnormally. Immune screening detected no hepatitis B virus (HBV) or hepatitis C virus (HCV) infection. Through the tumor marker screening, we determined that carcinoembryonic antigen (CEA) (1.24 ng/ml), alpha-fetoprotein (AFP) (4.47 ng/ml), prostate-specific antigen (2.98 ng/ml), carbohydrate antigen 19–9 (CA19–9) (6.32 IU/ml), and carbohydrate antigen 15–3 (CA15–3) (18.10 IU/ml) were within the normal range.



Imaging examinations

The patient underwent a physical examination at the local hospital. Ultrasound examination of the liver, gallbladder, pancreas, and spleen showed the presence of space-occupying lesions in the left lobe of the liver. Computed tomography (CT) of the upper abdomen indicated a liver abscess and multiple lymphadenopathies in the abdominal cavity. However, a subsequent (1 week later) ultrasound-guided percutaneous liver biopsy revealed a malignant tumor in the left lobe of the liver.

To receive further treatment for liver tumors, the patient was admitted to the Department of Hepatobiliary Surgery at our hospital. The Color Doppler ultrasound (hepatobiliary, pancreatic, spleen, and portal vein) showed that the left outer lobe of the liver had a mixed echo of 103 × 112 × 110 cm. The tumor was mainly hypoechoic with an irregular shape and clear boundaries. The internal echo was uneven, the color revealed the presence of dots of blood flow signals in and around the tumor, and no abnormality in the portal vein was noted. Irregular masses of long T1 (Figure 1A) and long T2 (Figure 1B) abnormal signals in the space between the liver and the stomach were detected through magnetic resonance imaging (MRI) of the tumor (plain scan + enhanced + functional imaging). In the images, the tumor size was approximately 9.5 × 8.3 cm, the circular short T1 and long T2 signals can be clearly visualized, and the tumor has a well-defined boundary. However, the lesion and the left lobe of the liver appear to be unclearly decomposed. Diffusion-weighted imaging (DWI) (Figure 1C) shows a strong signal, and the enhancement (Figures 1D–F) indicates progressive heterogeneous enhancement. Irregular thickening of the stomach wall was noted on the side of the corresponding lesser curvature of the fundus. The gallbladder was not enlarged, and its wall did not appear to be thickened. No dilation was observed in the intrahepatic and extrahepatic bile ducts and we noted no obvious filling defect in the main portal vein and its branches. We did not identify any abnormalities in the pancreas and spleen morphology or any obvious signal indicating irregularity. In the imaging range, multiple small lymph nodes could be identified in the retroperitoneum. Chest x-ray and CT images showed no abnormalities in the lungs, the heart, or the diaphragm. We used an electronic gastroscope and determined the presence of a submucosal bulge with a diameter of approximately 0.8 cm in the fornix and the greater curvature of the stomach. The surface of the protuberance was smooth, tough to touch with the biopsy forceps, and appeared to be inactive. This observation suggested that there were multiple SMTs within the protuberance. In the lesser curvature of the stomach near the corner, we noted that there was a sheet-like shallow erosion with smooth mucosa flushing in color; however, no ulcer or bleeding was observed. Pathologic examination of the biopsy revealed chronic superficial gastritis of the mucosa, which was severe, active, and locally accompanied by ulcers and Helicobacter pylori (HP) infection.
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FIGURE 1
MRI manifestations of hepatic sarcomatoid carcinoma. The magnetic resonance imaging (plain scan + enhanced + functional imaging) shows abnormal signals of irregular mass in the liver, with a size of approximately 9.5 × 8.3 cm. The T1WI (A) shows a weak signal; however, the T2WI (B) and the DWI (C) show strong signals. The arterial phase (D) indicates slightly uneven enhancement at the edge of the lesion, with continuous uneven enhancement in the portal phase (E) and delayed phase (F).




Intraoperative situation

The patient was febrile and showed no characteristic clinical presentation. Results of laboratory tests, including tumor markers, were unremarkable. A combination of imaging findings and liver puncture results of the patient in the local hospital assisted us in determining that the patient had a malignant tumor in the left lobe of the liver, accompanied by greater curvature GST, without obvious metastatic lesions. Owing to the fact that only a small amount of pathological tissue was acquired through the liver puncture, the nature of the tumor required further elucidation via postoperative pathologic analysis. HCC, ICC, HSC, and other properties are not excluded. We performed left hepatic lobectomy combined with partial gastrectomy (wedge resection) with the patient's and his family's consent. We intraoperatively identified a mass of ∼10 cm in diameter in the left lobe of the liver, with off-white color and hard texture. The tumor had appeared to have broken through the liver capsule, the visceral surface densely adhered to the lesser curvature of the stomach, and enlarged lymph nodes were palpable in the suspensory ligament of the hepatoduodenum. Intraoperative biopsies were performed and all three enlarged lymph nodes tested negative upon pathologic examination. Two superficial tumors were observed on the greater curvature of the stomach wall. The right liver was normal in size and soft to the touch. The size of the gallbladder was approximately 7 × 4 × 3 cm. No tumor metastatic nodules were detected in the omentum, diaphragm, jejunum, or pelvis. Intraoperative examination revealed that the liver tumor had invaded the left gastric artery, which was removed from the root. The operation was relatively successful, lasted for approximately 6 h, and the bleeding volume was approximately 200 ml.



Pathology

The postoperative specimens were subjected to pathological examination and immunohistochemistry (IHC). The liver tumor tissue specimen was diagnosed as a high-grade pleomorphic malignant tumor of the left lateral lobe of the liver with necrosis. The immunological markers were as follows: CK (+) (Figure 2B), Vim (−), CD117 (−), Dog-1 (−), CD34 (−), SMA (−), Ki-67 (+, ∼60%), GPC-3 (−), and Hepar-1 (−). Additionally, the tissue specimen was sent to another hospital for consultation, and the IHC results showed AE1/AE3 (+) (Figure 2C), P16 (−), CDK4 (+), MDM2 (−), Desmin (−), Myogenin (−), and MyoD1 (−). Molecular detection: MDM2 gene status (−), no amplification. According to the outcomes of IHC analysis, a sarcomatoid carcinoma (SC) with a length of 10 cm, and a negative cut-off edge of the liver section was considered. The gastric tissue specimen was diagnosed as representing spindle cell proliferative disease, combined with immunological markers in line with low-risk GST, featuring 2 pieces with a length of 1.0–1.5 cm. The relevant immunohistochemical markers were as follows: Vim (+), CD117 (+) (Figure 2E), CD34 (+), Dog-1 (+) (Figure 2F), Ki-67 (+, ∼5%), SMA (−), S-100 (−).
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FIGURE 2
Pathology and immunohistochemistry of hepatic sarcomatoid carcinoma and gastrointestinal stromal tumors. Hematoxylin and eosin (H & E) staining of hepatic sarcomatoid carcinoma (A); the results of immunohistochemical staining of hepatic sarcomatoid carcinoma show CK positive ×200 (B) and AE1/AE3(+) positive ×200 (C); H&E staining of gastrointestinal stromal tumor (D); the results of immunohistochemical staining of the gastrointestinal stromal tumor shows CD117 positive ×200 (E) and DOG-1 positive ×200 (F).




Outcome and follow-up

The patient recovered favorably and was discharged from our hospital on postoperative day 8. No adjuvant therapy was administered or prescribed. The patient was followed up in the outpatient clinic 1 month after discharge, and he presented no obvious symptoms or discomfort. The blood routine test and biochemical profile showed no abnormalities, and AFP (10.5 ng/ml) had no significant increase compared with the first measurement (4.47 ng/ml). The hepatobiliary, pancreatic and splenic ultrasound showed no obvious space-occupying lesions.

However, 3 months later, the patient presented with persistent pain in the upper left abdomen, which worsened paroxysmally. Imaging examinations revealed the presence of an irregular and substantial mass in the area between the greater curvature of the stomach and the omental sac (Figure 3A), and the enhanced CT scan showed uneven enhancement. The patient underwent gastric tumor resection with partial resection of the transverse colon. The tumor was 53 × 78 × 100 mm in size, gray in color, and showed internal necrosis (Figures 3B,C). Results of postoperative pathology and IHC tests confirmed that the tumor in the stomach had metastasized from the HSC. The patient recovered well after the operation. Four months after the second operation, the patient died from multiple metastases to other sites.


[image: Figure 3]
FIGURE 3
Related imaging data and clinical specimens of gastric recurrence of hepatic sarcomatoid carcinoma. A regular CT scan of the abdomen showed the presence of an irregularly shaped and uneven-density occupancy in the area between the greater curvature of the stomach and the omental sac (A), the size was approximately 53 × 78 × 100 mm; the specimen is off-white (B) and shows internal necrosis (C).





Discussion and conclusion

Cases of SC are extremely rare in clinical practice. SC may occur in multiple organs throughout the body and even occur concurrently. The lung and the bladder are the most common sites of occurrence (4, 5), whereas cases presenting with SCs in the liver are rare. HSC is a rare malignant tumor that typically occurs in the right lobe but rarely in the left lobe of the liver. HSC accounts for 1.8% of all surgically resected HCCs and 3.9%–9.4% of autopsy cases (1, 5). The age of onset of HSC patients is approximately 60 years, and the disease is more common in men, with its incidence 3–4 times that of women (6, 7). Herein, we have reported the case of a 63-year-old male patient, which is consistent with the characteristics of previous reports. HSC etiologies and pathogeneses require further elucidation; however, two main schools of thought exist in the medical field. One states that HSC is the sarcomatoid transformation of HCC, whereas the other states that it is a combination of liver cancer and sarcoma. However, among the two, the former is more widely accepted by scholars (8). Previous studies have reported that sarcoma transformation may be related to certain preoperative anti-liver cancer treatments, including transcatheter hepatic artery chemoembolization (TACE), radiofrequency ablation (RFA), and percutaneous ethanol injection therapy (9–11). Conversely, in our case, the patient had no history of treatment. Under normal circumstances, the volume of HSC is larger than that of HCC, which helps to distinguish between the two. In a study of 28 HSCs, the average HSC size was 6.1 ± 2.8 cm, and 18 cases (64.3%) had tumors larger than 5 cm (12). Another study involving 17 cases of HSC pointed out that its long diameter was 6.12 ± 3.18 cm, whereas the HCC's long diameter was 4.21 ± 2.38 cm (13). In our case, the HSC had a long diameter of approximately 10 cm, which was consistent with the previous reports. For larger HSCs, the probability of false capsules and bleeding may increase. In the study including 28 patients, 9 (32.1%) had pseudocapsule formation, most of which were incomplete (12). HSC is highly aggressive and is associated with a particularly poor prognosis. In the abovementioned study, the researchers noted that up to 47.1% of HSC patients had intrahepatic metastasis, which was considerably greater than the 12% of HCC patients; however, this value was not significantly different from that of ICC (13). A total of 93% of HSC patients reportedly presented with extrahepatic metastases during treatment, with the most common metastatic organs being the lung, peritoneum, pleura, pancreas, adrenal gland, intestine, and spleen. A study with 28 patients reported that the number of patients with local invasion, vascular invasion, bile duct invasion, and lymph node metastasis was 6 (21.4%), 8 (28.6%), 3 (10.7%), and 7 (25%), respectively (12). Similar characteristics were observed in other study (14). In the present case, no other organ metastases were observed at the first visit; however, the tumor invaded the left gastric artery and gastric recurrence appeared 3 months after surgical intervention. A study involving univariate analysis (12) highlighted that the TNM stage, pseudocapsule formation, local invasion, vascular invasion, Child–Pugh classification, and radical resection are the prognostic factors of OS in HSC patients. A study involving 79 cases of HSC reported that the 1-year and 3-year overall survival rates were 63.3% and 35.4%, respectively (15). In addition to these poor survival rates, HSC is prone to recurrence. Notably, during the follow-up period, 25 of 28 (89.3%) patients who underwent radical surgical resection showed tumor recurrence, and the cumulative recurrence rate at 6, 12, and 24 months was 53.6%, 78.6%, and 85.7%, respectively (12).

Symptomatic HSC cases account for 68%–75% of cases. Abdominal pain is the most common symptom (7, 8, 12), followed by fatigue, fever, and jaundice. The typical systemic symptoms caused by liver decompensation are jaundice, fever, abdominal distension, and weight loss. In addition, patients with HSC may present with gastrointestinal symptoms, including persistent pain in the upper right quadrant, nausea, vomiting, weight loss, and palpable mass in the xiphoid (16). Our patient had fever as the main clinical presentation, which is common in other diseases. In addition, a small percentage of patients are asymptomatic (17.6%). To a certain degree, this observation is the opposite of liver cancer, which tends to exhibit no symptoms for most patients (70.0%) (13). Furthermore, 14 of 19 HSCs (73.7%) reportedly had a history of liver cirrhosis. A number of studies have also pointed out the potential relationship between chronic liver disease and HSC (17–19). However, in our case, liver function indicators (ALT and AST, among others) and tumor indicators (AFP and CEA, among others) were in the normal range. This is different from the features of liver cancer that we have observed previously, and it caught our attention.

On an enhanced MRI image, HSC is typically manifested as peripheral enhancement, central necrosis, and different enhancements with and without a tumor envelope in the solid part (20). The varied tissue composition of HSC determines its mode of enhancement; therefore, this indicates that the imaging results of HSC are complex and diverse. In one example, more than half of HSC cases showed progressive enhancement in the Gd-DTPA-enhanced MRI scan, and approximately one-third of cases showed continuous high enhancement (20). Another study involving 10 cases of HSC reported that the enhancement mode of MRI was mainly “progressive” (21). The continuous enhancement mode of HSC is one of the crucial points to successfully identify the presence of HCC. This is attributable to the fact that the latter is primarily manifested as the “fast in and out” of the contrast agent. In our case, the T1WI showed a strong signal, the enhancement showed progressive unevenness and the lack of a “target sign.” Although this is similar to previous reports, further differentiation from ICC should be noted. In addition, intrahepatic metastasis (17, 18), lymphadenopathy (13), and adjacent biliary tract dilation (19, 22) may assist in distinguishing between HSC from HCC as these characteristics are predominantly observed in HSC.

An accurate HSC diagnosis relies on a large number of pathological signs and IHC observations. HSC is composed of spindle cells and epithelial components that are identifiable in ultrastructure, IHC, and morphology (23). The IHC staining results of HSC were positive for the sarcoma-like component marker Vimentin (Vim), the epithelial component markers keratin (CK) and epithelial membrane antigen (EMA) (24, 25) as well as the anion exchanger (AE) 1/AE3, 34βE12, CAM 5.2, c-Kit, S-100 protein, HHF-35, kinesin-like protein-1, CD34, and HAM-56, which is helpful for the diagnosis of HSC (26). In the present case, the epithelial component markers keratin (CK) was negative; however, AE1/AE3 was positive. This is worth our attention. In cases when the microscopic features tend to indicate SC, but the IHC indicators appear to be inconsistent, adding other IHC indicators should be prioritized.

Reportedly, surgical resection has been an effective method for the treatment of HSC. Radical surgery can significantly prolong the overall survival of patients with HSC, and the associated survival period is significantly higher than that of palliative resection (12, 14). In the present case, we performed radical resection of the tumor. Unfortunately, the possibility of invasion of the gastric tissue by the tumor was overlooked, this was despite the fact that endoscopic biopsy suggested a negative result. This may have been the main etiology responsible for the subsequent gastric recurrence in the patient. For unresectable tumors, systemic chemotherapy and local radiotherapy can be selected (27). For multiple metastases, combined treatments, such as radiotherapy, chemotherapy, and hyperthermia, can alleviate symptoms, but they cannot change the overall survival (OS) (16). Owing to the poor differentiation of carcinogenesis and the aggressiveness of HSC, recurrence may be likely even in the early stages of the disease. Vascular invasion and local invasion are independent risk factors for short disease-free survival (DFS) (12). In this case, invasion of the left gastric artery and infiltration of the gastric wall may be important reasons for the recurrence and short survival period of our patient. Although previous studies found that HSC is mainly manifested as vascular clumps, adjuvant TACE is considered a risk factor related to poor prognosis (12). However, among patients with intrahepatic recurrence after hepatectomy, the median survival time of those who received TACE treatment was 14.6 months, which was significantly longer than the 8.1-month survival time of patients who received supportive treatment alone (12). These findings provide evidence that TACE may be beneficial for localized intrahepatic recurrence and may improve the survival rate of these patients.

HSC is highly malignant; thus, timely detection, accurate diagnosis, and personalized treatment are of paramount importance to positively impact disease prognosis. In cases presenting with SCs in the left lobe of the liver, clinicians should be vigilant regarding the possibility of gastric infiltration; this is a plausible outcome if the carcinoma breaks through the liver capsule. If available, gastric endoscopic ultrasonography should be used to evaluate the involvement of the gastric wall. In this report, we have shared our patient's clinical characteristics and the corresponding diagnosis and treatment process to provide a reliable reference for healthcare professionals in this field.
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