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Background: Primary liver sarcomatoid carcinoma (PLSC) is rare. To improve the under-
standing of PLSC, cases were described and reviewing the literature.
Methods: A retrospective analysis was performed on 14 cases of PLSC diagnosed by 
pathology in Northeastern China from 2010 to 2020. An individual participant data analysis 
based on reported cases was conducted to determine epidemiological characteristics, clinical 
characteristics, and prognoses of PLSC.
Results: A total of 136 cases involved our 14 cases and 122 cases from previous reports. 
The percentages of sarcomatoid hepatocellular carcinoma, sarcomatoid cholangiolocellular 
carcinoma, and mixed and unclassified types were 36.8%, 41.9%, 5.9%, and 15.4%, respec-
tively. A total of 95.6% PLSC was found in Asia. There was a lower percentage of hepatitis- 
infected patients in Japan, when compared with the Republic of Korea (38.5% vs 70.0%, 
P<0.05). Five cases were initially misdiagnosed as a hepatic abscess by imaging. A total of 
36.7% cases had metastases when being diagnosed, and 68.9% cases relapsed during the 
follow-up. The median disease-free survival and overall survival (OS) were 3 months and 5 
months, respectively. Only radical surgery (hazard ratio = 0.308, 95% confidence interval 
0.186–0.512, P<0.001) indicated a better OS.
Conclusion: PLSC was more prevalent in Asia and there were possibilities of misdiagnoses. 
Surgery is still an effective treatment and can significantly prolong the OS. Only limited 
strategies for recurrent or advanced PLSC, immunotherapy may be possible treatment.
Keywords: liver, sarcomatoid carcinoma, pathology, immunotherapy

Primary liver sarcomatoid carcinomas (PLSCs) are tumors containing both malignant 
epithelial and spindle cell sarcomatoid components, including those of hepatocellular 
origin, cholangiolocellular origin, and mixed and unclassified origin.1 PLSC is rare but 
aggressive. Jernigan et al2 reported that only 2.6% (20/784) of primary liver cancers 
(PLCs) were combined with spindle-shaped cells. A total of 1.8%~9.4% of hepatocel-
lular carcinomas (HCCs) have sarcomatoid changes, and sarcomatoid cholangiolocellu-
lar carcinomas (SCCs) account for less than 1% of intrahepatic cholangiolocellular 
carcinomas (CCs).3 Only 122 cases of PLSC have been reported since the definition 
was proposed by the World Health Organization (WHO) in 2000. The pathogenesis of 
PLSC is not definitively known. Anti-tumor treatment histories, such as transarterial 
chemoembolization (TACE), radiofrequency ablation, and percutaneous ethanol injec-
tion have been considered as inducements or accelerators of sarcomatous change, 
although this possibly has not been supported by clinical cases.4,5 The current thought 
is that sarcomatoid differentiation occurs spontaneously during tumor genesis. No 
specific features have been identified in the symptoms, or in the serological and imaging 
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findings. A pathological test is the only method to diagnose 
PLSC, so the diagnosis should be conducted with caution, 
especially in needle biopsy specimens. However, immunohis-
tochemistry (IHC) may provide additional information to 
improve the diagnosis. PLSC is prone to relapse and has 
a worse prognosis, and evidence-based therapy of PLSC is 
still insufficient. Characterization of immune infiltration in 
PLSC were revealed and few cases have tried immunotherapy 
recently, which shed new light on the treatment dilemma. In 
the present study, we therefore described 14 cases of PLSC 
diagnosed during a 10-year period, and reviewed PLSCs to 
analyze the features, which could be inspirational in peer 
communications.

Materials and Methods
Our Cases
This study was conducted in accordance with the Declaration 
of Helsinki and was approved by the Ethical Committee of 
the First Hospital of Jilin University. Written informed con-
sents were obtained from the patients or their lineal relations. 
Clinical information of 14 PLSC cases diagnosed according 
to their pathologies in Northeastern China between 2010 and 
2020 were retrospectively collected, including basic charac-
teristics, laboratory tests, imaging results, pathology data, 
and IHC staining results. Follow-up was conducted by 
phone to obtain treatment methods and outcomes of the 
patients. Disease-free survival (DFS) was recorded as the 
time period from surgery to tumor recurrence or death for 
any reason (for patients receiving radical surgeries). Overall 
survival (OS) was recorded as the time period from diagnosis 
to death for any reason.

Diagnostic Criteria of PLSC
According to the definition from the WHO:1 (1) the tumors 
contain both carcinomatous components and sarcomatous 
components, (2) tumors show cell morphologies of sarco-
matous components varying from spindled to epithelioid 
and pleomorphic, and (3) positive epithelial and mesench-
ymal markers, using IHC staining, are present.

Eligibility Criteria and the Search Strategy
Published case reports of proven/probable PLSC cases were 
reviewed. The search items were (“liver”[MeSH Terms] OR 
“liver”[All Fields] OR “livers”[All Fields] OR “liver s”[All 
Fields] OR (“hepatic”[All Fields] OR “hepatophyta”[MeSH 
Terms] OR “hepatophyta”[All Fields] OR “hepatics”[All 
Fields]) OR “hepatocellular”[All Fields]) AND 

(“sarcomatoid”[All Fields] OR (“carcinosarcoma”[MeSH 
Terms] OR “carcinosarcoma”[All Fields] OR 
“carcinosarcomas”[All Fields])) AND 2000/01/01:2021/06/ 
31[Date - Publication] in PubMed. The reference lists of 
included studies and related publications were also screened 
to identify relevant studies. The results were then searched by 
hand and screened. Studies passing the screening list were 
then added.

Statistical Analysis
Statistical analysis was performed using SPSS statistical 
software for Windows, version 26.0 (SPSS, Chicago, IL, 
USA) (IBM SPSS Statistics, RRID:SCR_019096)) for 
pooled cases, including the cases previously reported and 
14 cases reported in the present study. The cases were divided 
into four groups according to the pathological diagnoses as 
sarcomatoid hepatocellular carcinoma (SHC), SCC, mixed, 
or unclassified types. Categorized data were analyzed using 
the chi-square test. Kaplan-Meier analysis and the Log rank 
test were used for survival analyses. The Cox proportional 
hazards regression model was used to identify independent 
prognostic factors of survival. A value of P < 0.05 was 
assumed to be statistically significant.

Results
Clinical Materials of the 14 PLSC Cases
Basic Characteristics and Clinical Findings
Among the 14 cases, 12 cases (85.7%) were male. The 
median age was 61.5 years. Six cases (42.9%) were asso-
ciated with hepatitis B and/or hepatitis C. Only one case had 
a history of anti-tumor treatment. No aggravated increase of 
serum aspartate aminotransferase (AST) and alanine amino-
transferase (ALT) levels (> 2-fold of the upper limit of 
reference) were observed. Seven of 14 patients (50%) had 
elevated gamma-glutamyl transferase (> 2-fold of the upper 
limit of reference), but only one patient had mildly elevated 
direct-bilirubin of 16.0 μmol/L (reference: < 6.8 μmol/L). 
The carcinoembryonic antigen of all 14 patients were in the 
normal range. Only one patient had a > 2-fold increased level 
of alpha-fetoprotein with 113.8 μg/L (reference: < 7 μg/L), 
who also had hepatitis B+C. Four patients had increased 
carbohydrate antigen 19-9 (CA19-9), but only one patient 
surpassed the 2-fold reference of CA19-9 with 51.2 μg/L 
(reference: < 19 μg/L) (Table 1). The imaging results were 
available in 11 cases. Among them, five cases (Cases 8, 11, 
12, 13, and 14) were considered as “hepatic abscess prob-
able” by imaging, and ultrasound (US)-guided percutaneous 
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drainages for hepatic abscesses were performed for Cases 11 
and 12. Representative images of computed tomography 
(CT) and magnetic resonance imaging (MRI) are shown in 
Supplementary 1.

Pathological Findings
Four biopsy tissues and all seven pieces of postoperative 
tissues had necrotic regions, including one lesion with 
mass hemorrhage. The maximum diameter of tumors was 
greater than 5 cm in all cases except Case 6 (2.7 cm) and 
Case 9 (4.6 cm), and three cases with multiple lesions. 
Pathological examinations of all tissues showed double 
positives of at least one marker from epithelial compo-
nents (CK, CK-Pan, CK7, and EMA, etc.) and one marker 
from sarcomatous components (vimentin, CD34, and 
SMA, etc.). Ki-67 was found in 10 cases with positive 
percentages from 30% to 90%. The pathology and IHC 
findings are summarized in Supplementary 2.

Treatments and Outcomes
The follow-up percentage of 57.1% (8/14). Five cases were 
not treated. Radical surgery was performed on seven cases, 
with one case (Case 5) adopting TACE shortly after surgery. 
Case 1 obtained a 13.5-month DFS and two times of radio-
frequencies were adopted to deal with the single relapse lesion. 
Then Sorafenib was adopted for a multi-lesion relapse, which 
last for 3.5 months until mortality. The OS was 23.2-month 
and the treatment process is shown in Figure 1. Case 4 
obtained a 1.7-month DFS and adopted two cycles of che-
motherapy (epirubicin + cisplatin) after relapse but discontin-
ued due to myelosuppression. Case 9 was at stage IVB when 

diagnosis, but docetaxel combined with cisplatin were adopted 
only one cycle due to personal reasons, whose OS is 2.8 
months. Treatments and clinical outcomes are listed in 
Supplementary 3. The median DFS was not determined, and 
the median OS of all cases was 16.8 months.

Literature Review
A total of 480 articles were found, and 49 articles invol-
ving 122 cases were ultimately included using the steps 
shown in Figure 2. A list of published case reports/ series 
included in the review was in Supplementary 4.

Basic Characteristics of Tumors of Different Origin
Among 136 cases including 122 from literature review and 14 
in this study, 50 cases (36.8%) were SHC, 57 cases (41.9%) 
were SCC, eight cases (5.9%) were mixed, and 21 cases 
(15.4%) were of unclassified origin. The ratio of the old (> 
60 years, 64 cases) and the young (≤ 60 years, 71 cases) was 
0.90. 49.3% cases (67/136) had hepatitis and anti-tumor treat-
ment history was only reported in 12 cases (8.8%). Sex, age, 
and liver cirrhosis were not associated with different patholo-
gical types (P > 0.05). Geographic variation was also 
observed, with 95.6% cases reported from Asian countries, 
and only 4.4% from Europe. The percentages of patients with 
or without hepatitis were similar (55.4% vs 44.6%, respec-
tively). Patients with hepatitis were more vulnerable with SHC 
(30.6%) (P < 0.05), which was less prevalent in patients with-
out hepatitis (6.6%) (P < 0.05) (Table 2). In total, 70% of the 
cases were combined with hepatitis in the Republic of Korea, 

Figure 1 The treatment process. 
Note: The yellow line represents no anti-tumor therapy and the reasons for the decisions. 
Abbreviations: CR, completed regression; PR, partial regression; SD, stable disease.
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but only 38.5% in Japan (P < 0.05). More details are shown in 
Supplementary 5.

Biological Characteristics of PLSCs
The median tumor size was 7.80 cm in a total of 136 cases. 
Then, 61 cases from 10 studies were excluded for incom-
plete details as described in Figure 1. Among 75 cases with 
complete details, only 11 cases (14.7%) reported satellite 
nodules, 29 cases (38.6%) had metastases when diagnosed, 
and 51 cases (68.0%) relapsed during the follow-up 
(Supplementary 6). Also, three cases reported misdiagnosis 
as abscess (1 case in ARTICLE 38, and cases in ARTICLE 
43 and ARTICLE 44 listed in Supplementary 4).

Survival Analysis
Survival analyses were conducted in all 136 cases, with the 
median DFS and OS being 3.0 months and 5.0 months, 
respectively. Using univariate analyses, age and pathological 
types were not associated with either the DFS or OS (P > 
0.05), and TNM stages and anti-tumor treatments were asso-
ciated with the OS, but not with the DFS. Patients who 
received surgery had a median OS of 12.0 months [95% 
confidence interval (CI): 8.62–15.30) (Table 3). All para-
meters were then analyzed using Cox regression. Only the 
anti-tumor treatment was found to be a prognostic factor 
(Figure 3). Surgery significantly prolonged the OS with hazard 
ratio (HR) = 0.308 (95% CI 0.186–0.512, P<0.001) (Figure 4).

Figure 2 Flowchart of literature screening.
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Discussion
PLSC has a relatively short history. In 2000, SHC was first 
mentioned as a type of digestive system tumor by the WHO, 
who stated that, “When such sarcomatoid features are pro-
minent, the tumor is called sarcomatoid HCC.” However, 

Torbenson6 reported that 1% to approximately 80% of the 
spindle-shaped cells without an epithelial or mesenchymal 
origin were found in PLSCs. The definition of PLSC has 
now been acknowledged by investigators as tumors con-
taining both carcinomatous (either hepatocellular or 

Table 2 Summary of Cases from the Literature Review and This Study (n=129)

Features Total SHCa (n=46) SCCb (n=54) SHC+CCc (n=8) uPLSCd (n=21) χ2 P

Sex 1.598 0.654
Male 99(72.8) 37(27.2) 43(31.6) 6(4.4) 13(9.6)

Female 37(27.2) 13(9.6) 14(10.3) 2(1.5) 8(5.9)

Age 2.925 0.392

>60 64(47.4) 19(14.1) 30 (22.2) 4(3.0) 11(8.1)
≤60 71(52.6) 31(23.0) 26(19.3) 4(3.0) 10(7.4)

Region 2.440 0.455
Asia 130(95.6) 48(35.3) 54(39.7) 7(5.1) 21(15.4)

Europe 6(4.4) 2(1.5) 3(2.2) 1(0.7) 0(0)

Hepatitis 24.654 <0.001

Yes 67(55.4) 37(30.6)b,d 17(14.0) 5(4.1) 8(6.6)

No 54(44.6) 8(6.6) 34(28.1)a 3(2.5) 9(7.4)a

Liver cirrhosis 2.545 0.486

Yes 30(33.3) 10(11.1) 11(12.2) 4(4.4) 5(5.6)
No 60(66.7) 17(18.9) 28(31.1) 3(3.3) 12(13.3)

Notes: Column proportion test (z-test) assigned key letter a, b, c, dto SHC, SCC, SHC+CC and uPLSC, separately. And put the key letters with a smaller proportion of 
categories aside by the category with a larger proportion. 
Abbreviations: SHC, sarcomatoid hepatocellular carcinoma; SCC, sarcomatoid cholangiocellular carcinoma; uPLSC, unclassified primary liver sarcomatoid carcinoma.

Table 3 Univariate Analysis for Survival of Cases from the Literature Review and This Study (n=129)

Features mDFS χ2 P mOS χ2 P

All cases 3.0(2.02–3.98) 5.0(2.86–7.14)

Age 0.007 0.935 1.744 0.187
>60 3.0(1.51–4.50) 8.0(3.35–12.65)

≤60 3.0(1.27–4.73) 4.0(2.79–5.20)

Diagnosis 0.907 0.824 6.771 0.052

SHC 3.0(1.64–4.36) 11.0(7.15–14.85)

SCC 3.0(0.76–5.24) 3.0(2.55–3.45)
SHC+CC 8.0(1.76–14.24) 24.0

uPLSC 3.0(0.43–5.57) 5.0(2.92–7.09)

TNM Stage 3.138 0.076 6.364 0.012

I+II 5.0(2.55–7.45) 11.0(5.79–16.21)

III+IV 2.0(1.29–2.71) 4.6(3.82–5.38)

Anti-tumor treatment 0.385 0.535 27.614 <0.001

Surgery 4.0(2.90–5.10) 12.0(8.62–15.30)
Others 3.0(1.83–4.17) 4.3(3.86–4.74)

No N/A 2.0(1.92–2.08)

Abbreviations: m, median; DFS, disease-free survival; OS, overall survival; SHC, sarcomatoid hepatocellular carcinoma; SCC, sarcomatoid cholangiocellular carcinoma; 
uPLSC, unclassified primary liver sarcomatoid carcinoma; N/A, not applicable.
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cholangiolocellular) and sarcomatous components. Cells of 
sarcomatous components are atypical due to dedifferentia-
tion. If the sarcomatous components contain variable 

malignant mesenchymes such as chondrosarcomas, rhabdo-
myosarcomas, or osteosarcomas, the tumor is classified as 
a carcinosarcoma.7 In addition, spindle-shaped or 

Figure 3 Multivariate analysis and a forest plot for survival of cases from the literature review and from this study paper (n=136). 
Abbreviations: DFS, disease-free survival; OS, overall survival; SHC, sarcomatoid hepatocellular carcinoma; SCC, sarcomatoid cholangiocellular carcinoma; uPLSC, 
unclassified primary liver sarcomatoid carcinoma; N/A, not applicable.

Figure 4 Kaplan-Meier survival analysis of overall survival according to treatment strategies in patients. 
Note: *Using the no-treatment group as a reference. 
Abbreviation: OS, overall survival.
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polymorphic cells of sarcomatous components must be 
double positive for markers of the epithelium and mesench-
yme. Moreover, IHC of epithelial markers is useful for 
clarifying the origin, such as heppar-1, CK7, and CK19, to 
classify PLSCs into SHC, SCC, and mixed and unclassified 
types.

PLSC is reported to be more common in older males, who 
account for 73–82.5% of cases.8–10 In the 136 pooled cases, 
72.8% of PLSC cases were male, but there were minor 
differences between old and young aged cases with a ratio 
of 0.90. Hepatitis is considered as a possible risk factor,10 but 
not drinking, the anti-tumor treatment history, or gallbladder 
stones.11–14 A significantly higher incidence of SHC with 
hepatitis has been reported, which is similar to the epidemio-
logical characteristics of HCC, indicating the tumorigenesis 
of SHC.15,16 Another notable observation has been that 
PLSC is prevalent in Asian countries, especially in China, 
the Republic of Korea, and Japan,17 but there are less cases 
infected with hepatitis in Japan. A 29-year-old PLSC patient 
has been reported with a 10-year history of schistosomiasis, 
who was negative for hepatitis B and C.9 Besides PLSC, 
schistosomiasis infection was also reported in bladder sarco-
matoid carcinoma.18,19 Thus, schistosomiasis cannot be ruled 
out as a risk factor. However, only a limited number of cases 
have mentioned schistosomiasis, so this possible association 
needs further investigation.

The pathogenesis and histogenesis of sarcomatoid carci-
noma have not been determined. The “collision hypothesis” 
has suggested the emergence of tumors from the epithelium 
and mesenchyme,20 which has been denied by the unclear 
transitional zone between carcinomatous and sarcomatous 
components. However, there are still cases, which have 
reported a clearly defined HCC and sarcomatous components 
without an area of overlap.20 The epithelial-mesenchymal 
transition (EMT) is an epigenetic process. During the EMT, 
cells change into a spindle-shaped morphology and express 
mesenchymal cell markers, notably vimentin and 
N-cadherin. The EMT promotes the “invasion and metastasis 
cascade”21 and acquisition of stem cell traits,22 which par-
tially account for relapses and a poor prognosis. Another 
possibility is simultaneous malignant transformation from 
pluripotent stem cells to both epithelial and mesenchymal 
cells.23,24 Conventional neoplastic cells are capable of trans-
forming into multipotent immature cells and then, sarcoma-
toid redifferentiation occurs,25,26 which is especially suitable 
for mixed histopathological findings of SHC + CC. Cases 
originating from normal hepatocytes without cirrhosis also 

support the pluripotent precursor cell or stem cell 
hypothesis.27 Gu et al28 analyzed the fractional allelic loss 
(FAL) index of three SHCs, to show a polyclonal origin for 
all three cases (the FALs were 50.0%, 55.6%, and 33.9%). 
Stochastic phenotype switching during mitosis also contri-
butes to intratumoral heterogeneity in PLC.29

Pathological analysis is presently the method of choice 
for diagnosis. However, clinical misdiagnosis of PLSC is 
possible due to atypical symptoms and serological and radi-
ological results.9,10,30–32 Leukemoid reaction has also been 
reported as the earliest manifestation, which makes the diag-
nosis more confusing.33,34 Satellite nodules with similar radi-
ological features as the main lesion may also be a clue to the 
presence of PLSC.35 However, only 14.7% of cases have 
reported satellite nodules, so it is not useful in clinical prac-
tice. In PLSC patients, 44.0% cases have necrosis and even 
hemorrhages. No enhancements of inside areas due to necro-
sis are common using CT and MRI, so it is easily confused 
with a hepatic abscess. In diffusion weighted imaging (DWI) 
mapping, multiple cystic changes accompanied by fibrous 
septum exhibit nonhomogeneous and hyperintense changes 
in the center, which is also similar to an atypical liver 
abscess.15 Drainage in misdiagnosed cases has occurred in 
clinical practice as previous reports by Wang et al36 and Shi 
et al,37 including two cases in this study (Cases 11 and 12). 
After investigating 6901 cases of malignant liver tumors, Seo 
et al38 reported that PLSC patients had a greater prevalence 
of rim enhancements than PLC patients. Contrast-enhanced 
ultrasound detects a thicker ring-enhancing part of the 
abscess than that of PLSC patients,39 peripheral nodular 
enhancement of PLSC, and hypervascularization of HCC in 
the arterial phase.31,40 However, these differences are minor 
and difficult to practice, so difficulties in diagnoses should 
always be considered.

PLSC is invasive and frequently relapses. According to 
our results, the recurrence percentage was 68.0%, which is 
consistent with the high index of Ki-67 (30–90%). The 
prognosis is also poor. Okabayashi et al8 reported that survi-
val was 46.0% during the first year and 9.9% until the 
fifth year after surgery. Data from 136 cases showed that 
the median DFS was 3 months and the median OS was only 5 
months. There is no guideline for the treatment of PLSC. 
Radical surgery is currently recognized as the most effective 
treatment option and significantly prolongs the OS 
(HR=0.308, 95% CI 0.186–0.512, P<0.001). Liver transplan-
tation for SHC patients has also achieved a similar prognosis 
as liver resection.41 Adjuvant chemotherapy, involving 
5-fluorouridine combined with cisplatin, has also been used 
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in two cases. One case soon relapsed with a DFS of 3 months, 
and the other case had a DFS of more than 6 months.14,42 

Thus, it is difficult to make a definitive conclusion about the 
efficacy of adjuvant chemotherapy.

For patients suffering from advanced PLSC at initial 
diagnosis and with recurrence after surgery, the prognosis is 
worse, with a median OS of less than 6 months.43 

Cytotoxicity drugs and sorafenib44,45 have been used for 
treatments, including gemcitabine combined with 
paclitaxel,35 gemcitabine combined with cisplatin,40 and pir-
arubicin combined with cisplatin,46 but only in case reports. 
Epirubicin combined with cisplatin (Case 4) and docetaxel 
combined with cisplatin (Case 9) have been used in two of 
our cases, but unplanned terminations made it impossible to 
provide information about the treatment-related prognoses. 
Apatinib, a vascular endothelial growth factor receptor 2 
inhibitor, is effective for both advanced PLC 
(NCT01192971) and carcinosarcoma (NCT03064243). 
Although it was reported that vascular invasion was 
a prognosis factor of OS with HR=4.931 (95% CI 1.190– 
20.430, P = 0.028).47 There is insufficient data to determine 
whether treatment with apatinib results in clinical benefit for 
PLSC patients. Case 10 in the present study was treated with 
apatinib after a recurrence, but the OS was only 4.4 months.

With breakthroughs in immunotherapy for solid 
tumors, the use of immunotherapy combined with che-
motherapy and (or) targeted therapy has also been 
reported.48 Zhao et al49 reported that a patient weakly 
positive for programmed cell death ligand-1 (PD-L1) 
relapsed after surgery, while treatment with nivolumab 
(3 mg/kg biweekly) combined with apatinib resulted in 
a partial response after four cycles, but resulted in grade 
3 elevated aminotransferase levels, with an OS of 12 
months, which was similar with that of patients receiving 
radical surgery (Figure 1). Zhu et al44 reported a patient 
who relapsed after surgery with high expression of PD-L1 
[the tumor proportion score (TPS) was 60%] treated with 
nivolumab (3 mg/kg triweekly), resulting in complete 
remission after six cycles and lasting for more than 8 
months; however, he developed interstitial pneumonia 
(Figure 1). Recently, features of immune infiltration were 
revealed for the first time, which contained pathological 
tissues from 31 cases, that PD-L1 expression of SHC was 
significantly higher than that of HCC, which also asso-
ciated with poor prognosis in DFS (HR= 5.036, 95% CI 
1.382–18.354) and OS (HR=5.696, 95% CI 1.473– 
22.081).47,50 It suggests that individualized analysis of 
immune check point and immunotherapy might be 

beneficial in PLSC patients, but adverse events still have 
to be carefully monitored.

There were some limitations in this study. (1) Fourteen 
cases of PLSC diagnosed using pathology were involved 
in this retrospective research. Selection bias could have 
existed due to only partial information derived from needle 
biopsies. (2) No immune-related examination had been 
performed on the 14 cases. Reasons speculated includes 
lack of relevant information and economic consideration. 
(3) The follow-ups were difficult because of the rapid 
progression and short survival periods in most cases, espe-
cially affecting the exact times of recurrences. (4) A total 
of 61 cases from ten studies were deleted in the analyses 
of necrosis proportions, satellite nodules, metastasis, and 
recurrences because of incomplete information reported in 
the original studies. This may have affected the accuracy 
of pathological features and clinical outcomes relevant to 
anti-tumor therapies.

Conclusion
PLSC is a rare, malignant, and aggressively invasive and 
metastatic tumor. PLSC is more prevalent in Asia. 
Misdiagnosis is possible due to nonspecific clinical find-
ings. Without a standard treatment regimen, the prognosis 
is poor. Radical surgery is still recommended because it is 
the only treatment that can presently prolong survival 
times. Immunotherapy has achieved in several cases and 
should be considered.
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