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Fanburg-Smith et al. classification, respectively. Four (one 
atypical and three malignant) cases had metastasis at the 
first presentation, including lymph node metastasis. Three 
out of ten cases treated with wide resection developed local 
recurrence. Although prolonged static disease periods of 
≥1 year were observed in four cases receiving chemother-
apy, all cases with local recurrence or metastasis, including 
two atypical cases, eventually died of disease. The 5- and 
10-year overall survival rates for localized MGCTs were 
69.2 and 34.6 %, respectively. The presence of necrosis 
was revealed as a risk factor associated with adverse clini-
cal outcomes.
Conclusions MGCTs have high rates of recurrence and 
metastasis including lymph node metastasis. As histologi-
cally atypical cases also have metastatic potential, close 

Abstract 
Background Malignant granular cell tumors (MGCTs) 
are extremely rare neoplasms with only a limited number 
of studies published to date. The aim of this study is to elu-
cidate the clinicopathological characteristics and prognos-
tic factors of MGCTs.
Methods This is a multi-institutional retrospective study 
of MGCTs with a central pathological review. A total of 
18 cases were retrieved. Specimens were blindly reviewed 
by two pathologists based on the diagnostic criteria by 
Fanburg-Smith et al. Kaplan–Meier survival probabilities 
were calculated, and risk factors for poor prognosis were 
evaluated.
Results Three and fifteen cases were diagnosed as 
atypical GCTs (AGCTs) and mGCTs according to the 
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attention should be paid to AGCTs. The combination of 
histological evaluation and tumor size may lead to more 
accurate diagnosis of this rare neoplasm.

Keywords Malignant granular cell tumor · Atypical 
granular cell tumor · Pathological review · Surgery · 
Chemotherapy · Radiotherapy

Introduction

Malignant granular cell tumors (MGCTs) are extremely 
rare sarcomas with Schwannian differentiation [1]. Due 
to their rarity, this disease has not been well understood. 
In 1998, Fanburg-Smith et al. reviewed 73 granular cell 
tumors and proposed a new pathological classification 
dividing them into malignant, atypical, and benign groups 
based on six pathological findings. However, nine out of 
21 atypical granular cell tumors (AGCTs) with follow-up 
information diagnosed by the above-mentioned criteria 
never metastasized or caused tumor-related death [2]. Since 
then, this classification has been widely used; however, it is 
still controversial with regard to the criteria that differenti-
ate benign, atypical, and malignant GCTs from each other 
[3, 4]. Moreover, as atypical GCTs (AGCTs) and MGCTs 
available for clinical information are fairly limited, further 
investigation is necessary for better understanding of the 
biology of GCTs.

This is a multi-institutional retrospective study in Japan 
with central pathological confirmation. In this study, we 
reviewed AGCT and MGCT cases based on the classifica-
tion by Fanburg-Smith et al., and summarized their clini-
cal features. We then statistically analyzed the clinical out-
comes according to the clinicopathological factors with a 
review of the literature.

Patients and methods

Patients and blind central pathological review

Twenty-three cases were recruited from 12 hospitals in 
Japan via the Japanese Musculoskeletal Oncology Group 
(JMOG). Of these 23 cases, three were excluded because 
specimens were unavailable or inappropriate for diagno-
sis. The specimens of the remaining 20 cases were blindly 
reviewed by two board-certified pathologists (MS and TS) 
according to the World Health Organization classification 
and the diagnostic criteria by Fanburg-Smith et al. which 
includes necrosis, spindling of the tumor cells, vesicu-
lar nuclei with large nucleoli, increased mitotic rate of >2 
mitoses per 10 high-power fields, a high nuclear-to-cyto-
plasmic (N/C) ratio, and pleomorphism [1, 2]. At this stage, 

one case was confirmed as benign, and the diagnosis of 
mGCT for another case was not reliable and these 2 cases 
were also excluded from the study. Eventually, eighteen 
cases from ten hospitals were included in the study. Some 
of these 18 cases have been published previously [5–9].

Clinicopathological characteristics and clinical 
outcomes

First, the clinical history of the 18 cases was collected. 
Clinical information included the age and sex of the 
patient; primary location and maximum diameter of the 
tumor; tumor grade using the Fédération Nationale des 
Centers de Lutte le Cancer (FNCLCC) grading system 
[10]; initial stage using the American Joint Committee on 
Cancer (AJCC) staging version 7 [11]; details of treatment 
including surgery, radiotherapy and chemotherapy; time of 
local recurrence and metastasis; the latest follow-up infor-
mation; and the final oncological status. For staging and 
follow-up surveillance, local magnetic resonance imaging 
(MRI) and chest computed tomography (CT) as well as 
physical examination for the primary lesion and regional 
lymph nodes was performed in all cases. In addition, con-
trast CT was used to evaluate initial lymph node metasta-
sis for seven cases (cases 4–8, 13, and 14), and local MRI 
was available for three cases (cases 2, 12, and 15). Surgical 
margin status was reported according to the Enneking sys-
tem [12]. Then, the presence of infiltrative growth and the 
Ki-67 labeling index (LI) were evaluated, if possible. The 
Ki-67 LI was calculated on digital data scanned from glass 
slides using ImageScope (Aperio Technologies, Inc., Vista, 
CA, USA). Lastly, clinical outcomes were calculated in the 
form of overall survival (OS), local recurrence-free survival 
(LRFS), and disease-free survival (DFS). OS was defined 
as length of time from surgery to the latest follow-up. 
LRFS was defined for AGCTs and MGCTs with surgery as 
length of time from surgery to local recurrence. DFS was 
defined for AGCTs and MGCTs that were localized at the 
first presentation as length of time from surgery to local 
recurrence or metastasis.

Analysis of prognostic factors

The variables examined were age (≤48 vs >48 years), sex, 
Fanburg-Smith et al. classification (atypical vs malignant), 
FNCLCC grade (G1 vs G2/3), tumor size (≤6 vs >6 cm), 
surgical margin status (wide resection vs marginal or intral-
esional resection, only for LRFS) and each of the six histo-
logical criteria by Fanburg-Smith et al. Cut-off values for 
age and tumor size were determined based on median val-
ues among the 14 localized cases. The prognostic impact of 
these clinicopathological factors in the cohort of 14 cases 
was analyzed by univariate analyses of OS and LRFS.
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Statistical analysis

All statistical analyses were conducted using JMP® version 
10 (SAS Institute, Cary, NC, USA). Survival curves (OS, 
LRFS, and DFS) were calculated using the Kaplan–Meier 
method. For univariate analysis of survival, the log-rank test 
was used. A p value of ≤0.05 was regarded as significant.

Results

Pathological review

According to the criteria by Fanburg-Smith et al., three 
and 15 cases were diagnosed with AGCTs and mGCTs, 
respectively. Table 1 summarizes the histological findings 
for all 18 cases. Pleomorphism, high N/C ratio and vesicu-
lar nuclei were frequently seen, whereas increased mitotic 
rate, spindling and necrosis were relatively rare (Fig. 1a). 
The Ki-67 LI was available for seven cases (two atypical 
and five malignant cases), and the mean value was 8.1 % 
(5.0 % in atypical cases and 9.4 % in malignant cases, 
respectively). Pathological evaluation of the peri-tumor 
area was possible in two AGCTs and eight mGCTs. Of 
these ten cases, infiltrative growth pattern was positive in 
eight (80 %) cases (Fig. 1b).

Clinical characteristics

Clinical information of the 18 cases is summarized in 
Table 2. The population was female-predominant in the 
ratio of 2:1 and age distribution was 29–79 (mean 52.1) 
years. The most frequent primary site was lower extremity 
(nine cases, 50 %) followed by upper extremity (four cases, 
22 %). The tumor size ranged from 2–17 (mean 8.2) cm 
in diameter. The FNCLCC grade was low (G1) for seven 
cases, intermediate (G2) for six cases and high (G3) for 
only one case. At the time of the diagnosis, four of 18 cases 
presented with metastases. These initial metastases were 
lung and lymph node, lung and bone, lung only, and lymph 
node only (one case each). Surgical margin status was 
wide (ten cases), marginal (five cases) and intralesional 
(two cases). Of the five marginal margins, two were micro-
scopically positive. Local recurrence was observed in seven 
cases (wide margin 3/10, marginal margin 2/5, intralesional 
margin 2/2), all resulting in tumor-related death (Table 2).

Radiotherapy and chemotherapy

Radiotherapy was performed in six cases—as post-opera-
tive adjuvant therapy for marginal resection (two cases), as 
palliative therapy for symptomatic local recurrence (three 
cases), or unresected primary tumor (one case with biopsy 

Table 1  Pathological findings of 18 cases according to the diagnostic criteria by Fanburg-Smith et al.

CNB core needle biopsy, N/C nuclear-cytoplasmic, ND no data available for evaluation
a  All specimens for diagnosis were obtained prior to adjuvant therapy or surgery
b  Intramuscular invasion was noted in the original pathological report; however, no obvious infiltration was observed in the slides sent for cen-
tral pathological review

Case Specimena Necrosis Spindling Vesicular nuclei Mitosis High N/C ratio Pleomorphysm MIB-1 index Infiltration

1 Resection + + + − + + 10 % +
2 CNB − − − − + + 9 % ND

3 Resection − − + − + + ND +
4 Resection + − + + + + 23 % ND

5 Resection − − + + + + 3 % ND

6 Resection − − + − − + 1 % +
7 Resection − − + − + + 4 % ND

8 Resection − − + − + + 7 % −b

9 Resection + − + − + + ND +
10 Resection − − + − − + ND −
11 Resection − + + − + − ND +
12 Resection + − + − + + ND +
13 Resection + − + − + + ND +
14 Resection − − + + + + ND +
15 CNB − − + − + + ND ND

16 Resection − + + − − + ND ND

17 Resection − + + + + + ND ND

18 Resection + + + − + + ND ND
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only). One of the two cases with post-operative adjuvant 
radiotherapy (case 6) remained local recurrence-free for 
79 months until death due to lung metastases. Chemother-
apy, including molecular targeted drugs, was conducted 
in seven advanced cases. Four cases had prolonged stable 
disease (SD) with duration of at least 1 year, but the final 
oncological results of all the cases were dead of disease 
(DOD) (Table 3).

Survival estimation (OS, LRFS, and DFS)

Five- and 10-year OS rates for all 18 cases were 52.3 and 
26.2 %, and for 14 initially localized cases were 69.2 
and 34.6 %, respectively (Fig. 2). The 5-year LRFS rate 
was 68.6 % for patients treated with wide resection (ten 
cases) and 42.9 % for patients treated with marginal or 
intralesional resection (seven cases) (Fig. 3). The 5-year 
DFS rate for 14 initially localized cases was 54.6 % 
(Fig. 4).

Prognostic factors

Although the presence of necrosis showed a relatively 
high tendency for poor OS, there was no prognostic factor 
with statistical significance (Table 4). Only the presence of 
necrosis was revealed as significantly associated with lower 
LRFS (p = 0.03) (Table 5).

Discussion

MGCTs are extremely rare malignant Schwannian tumors, 
with only a limited number of case reports and studies in 
the past literature. Biopsy specimens should be carefully 
examined for precise diagnosis because other types of soft-
tissue tumors (benign or malignant) can display granular 
cell features and mimic MGCTs [2, 13, 14]. Indeed, two 
out of 20 cases in our study did not fulfill the diagnos-
tic criteria for MGCTs or AGCTs at central pathological 
review and were excluded from our study.

The clinical presentation of MGCTs still remains uncer-
tain [1]. The study by Fanburg-Smith et al. in 1998, which 
reported high rates of local recurrence (32 %) and distant 
metastases (50 %), and short survival for MGCT cases, has 
been the only study of a large case series to provide con-
structive information on MGCTs [2], and more investiga-
tion is necessary.

The LRFS and OS rates for initially localized MGCT 
cases in our study were similar to those described in the 
above study, strongly indicating the aggressiveness and 
unfavorable prognosis of MGCTs [2]. In particular, the 
5-year LRFS rate of 68.6 % after wide resection in our 
study is unsatisfactory. This high rate of local relapse may 
be attributed to the high percentage of infiltrative growth 
pattern seen in MGCTs. Rose et al. reported a high rate of 
intralesional excision (five out of 11 benign or AGCTs) and 
macroscopic infiltrative growth margin in one specimen 
[15]. In our study, microscopic infiltration was observed in 
eight out of ten AGCT or MGCT cases in which evaluation 
was possible. Recently, Tsukushi et al. reported that histo-
logical invasion is a risk factor of poorer prognosis includ-
ing higher local recurrence [16]. Furthermore, the lymph 
node metastasis phenomenon which is rather uncommon 
among the majority of soft-tissue sarcomas, was observed 
in four (14 %) out of 28 cases in the Fanburg-Smith et al. 
study and four (22 %) out of 18 cases in our study. Close 
attention should be paid to the high potential of MGCTs for 
local recurrence and lymph node metastasis. Wider resec-
tion of tumor and routine sentinel lymph node biopsy pos-
sibly followed by lymph node dissection might improve the 
prognosis of this disease.

The pathological discrimination of MGCTs from 
benign GCTs is not yet well established. The histological 

Fig. 1  Hematoxylin and eosin staining of specimens from case 1 (a) 
and case 6 (b) showing necrosis and infiltrative growth of malignant 
and atypical granular cell tumors, respectively
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classification proposed by Fanburg-Smith et al. was based 
on the clinical outcome of 73 of their cases and 35 past 
cases. They decided a fulfillment of three out of six patho-
logical criteria as a cut-off for malignancy because cases 
with two or less criteria had never metastasized or resulted 
in death [2]. However, they also stated the possibility that 
this cut-off may not be low enough. Later, Nasser et al. 
suggested a similar classification by dividing into benign 

GCTs and GCTs with uncertain malignant potential by 
examining only necrosis and mitosis [3]. By contrast, 
Kapur et al. considered only metastatic cases as malignant 
in their study [4]. In our study, we blindly examined 18 
specimens without clinical information, and classified 15 as 
malignant and three as atypical by the Fanburg-Smith et al. 
criteria. Of the three AGCTs, one case (case 10) remained 
continuously disease free, while the two remaining cases 

Table 2  Summary of three atypical and 15 malignant granular cell tumor cases

F female, M male, M/A malignant/atypical, Abd. abdominal, WR wide resection, intra intralesional, Add. additional, RT radiotherapy, CT chemo-
therapy, FNCLCC Fédération Nationale des Centers de Lutte le Cancer, AJCC v7 American Joint Committee on Cancer staging system version 
7, N/A not applicable, LR local recurrence, met metastasis, LN lymph node, f/u follow-up, DOD dead of disease, CDF continuously disease-free
a  Whether atypical or malignant was decided based on the diagnostic criteria by Fanburg-Smith et al. [2]
b  Surgical margin was determined according to the Enneking system [11]. Asterisk (*) means microscopically positive margin
c  Bold metastases were identified at the first presentation
d  Figures in parentheses show the time of the first metastases from the first presentation (months)

Case Age/sex M/Aa Location Size (cm) FNCLCC grade AJCC v7 Surgeryb RT CT LR Metc, d Final statusd

1 57/F M Elbow 7 G2 IV Marginal − + 9 ms Lung, LN DOD (38)

2 66/F A Buttock 17 G1 IV − + − N/A Lung, bone DOD (10)

3 [5] 61/F M Thigh 7 G1 I WR − − − − CDF (204)

4 [6] 38/M M Neck 8 G3 III Marginal* + + 3 ms Lung, LN (4) DOD (32)

5 55/M M Thigh 10 G2 IIB WR − − − − CDF (43)

6 [7] 63/M A Thigh 10 G1 I Intra* + + − Lung, ST (48) DOD (79)

7 [7] 51/F M C5 root 5 G1 I Intra* + + 12 ms Brain (45) DOD (52)

8 60/F M Shoulder 6 G1 I Marginal − − − − CDF (16)

9 61/F M Thigh 14 G2 IIB WR + + 38 ms Lung, LN, bone 
(40)

DOD (52)

10 [8] 36/F A Calf 6 G1 I WR − − − − CDF (35)

11 [8] 34/F M Thigh 4 G1 I WR − − − − CDF (122)

12 29/M M Face 2 G2 IIA Add. WR − − − − CDF (55)

13 48/M M Abd. Wall 8 G2 IIB WR + + 27 ms Lung, bone (26) DOD (87)

14 64/F M Forearm 5 G2 IIA WR − − − − CDF (61)

15 57/M M Thigh 16 G1 III Marginal* − + 1 m LN, lung DOD (17)

16 45/F M (Unknown) 5 G1 I Marginal − − − − CDF (34)

17 [9] 33/F M Bilateral elbows 3, 4 G2 IIA Add. WR − − − − CDF (39)

18 79/F M Thigh 14 G2 IV WR − − 18 ms Lung DOD (18)

Table 3  Summary of 
chemotherapy for seven 
advanced cases

IFO Ifosfamide, ADM adriamycin, GEM gemcitabine, TXT docetaxel, LR local recurrence, LN lymph 
node, met metastasis, SD stable disease, PD progressive disease, DOD died of disease
a  Bold regimens maintained SD for ≥12 months

Case Chemotherapya Target lesions SD duration Final status

1 Pazopanib LR, lung met, LN met (PD) DOD

4 IFO, CDDP+ADM LR, lung met >12 months DOD

6 GEM+TXT, cyclophosphamide Lung met, ST met 12 months DOD

7 GEM+TXT, cyclophosphamide LR 12 months DOD

9 IFO+ADM, pazopanib Lung met, LN met 13 months DOD

13 IFO+ADM, GEM+TXT LR (PD) DOD

15 IFO+ADM (neoadjuvant) Primary tumor, lung met (PD) DOD
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followed a malignant course. One atypical case (case 2, 
size 17 cm) already presented with metastases at the time 
of diagnosis and could be clinically labeled as malignant. 
Another atypical case (case 6, size 10 cm) developed soft-
tissue and lung metastases 4 years after primary surgery. 
These two cases would be categorized as histologically 

benign by the classification of Nasser et al., which includes 
only necrosis and mitosis as criteria for malignancy [3]. 
These two cases imply that a GCT histologically classi-
fied as benign or atypical by the aforementioned world-
wide classifications does have some metastatic potential. 
The fact that an AGCT according to the Fanburg-Smith 
et al. classification can cause tumor-related death is impor-
tant because a malignant clinical course has never been 
reported for AGCTs. A common feature of the two AGCT 
cases resulting in tumor-related death was the large tumor 
size (17 and 10 cm), which may be predictive of aggressive 
behavior of AGCTs.

The role of Ki-67 staining in predicting adverse progno-
sis is also uncertain. Some studies have reported a higher 
Ki-67 LI for MGCTs than for benign or AGCTs [2–4]; 
however, none of them showed a correlation between Ki-67 
LI and definitive clinical outcomes, such as OS and local 
recurrence. In our study, the Ki-67 LI was informative only 
in seven cases, with a range of 1–23 % (mean 8.1 %). We 
did not perform statistical analysis due to the small num-
ber of cases available for Ki-67 LI; however, one case with 

Fig. 2  Overall survival for all 18 cases (a) and 14 localized cases (b)

Fig. 3  a Local recurrence-free survival (LRFS) for 17 surgical cases. b LRFS for wide resection cases and marginal or intralesional resection 
cases

Fig. 4  Disease-free survival for 14 initially localized cases
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low Ki-67 expression of 1 % (case 6) eventually resulted in 
tumor-related death. For a better understanding of the role 
of Ki-67 staining, further investigation with a larger num-
ber of cases is needed.

Several prognostic factors for MGCTs have been identi-
fied. Fanburg-Smith et al. analyzed the correlation between 
clinicopathological factors and clinical outcomes, and 
found larger size of tumor, older patient age, presence of 
tumor necrosis, tumor cells with vesicular nuclei and large 
nucleoli, and increased mitotic activity to be statistically 
significantly associated with poorer survival [2]. In our 
study, we could only find the presence of necrosis among 
the six criteria suggested by Fanburg-Smith et al. was asso-
ciated with poorer LRFS by univariate analysis, which 
was probably due to the relatively small number of cases 

examined. Considering the classification suggested by 
Nasser et al. [3], necrosis can be a strong indicator of unfa-
vorable prognosis for MGCTs.

While it is apparent that wide resection, irrespective of 
regional lymph node dissection, is the conventional treat-
ment for MGCTs, the therapeutic effects of radiotherapy 
and chemotherapy are debatable. In previous literature, 
radiotherapy and chemotherapy have been applied mainly 
for advanced cases [17–20]. In our study, all eight patients 
who received radiotherapy or chemotherapy, includ-
ing tyrosine kinase inhibitors, eventually died of disease. 

Table 4  Univariate and analysis for overall survival (OS) and clin-
icopathological factors

OS overall survival, FNCLCC Fédération Nationale des Centers de 
Lutte le Cancer

Variables No. of cases 5-year OS (%) p value

Age

 >48 years 7 85.7 0.67

 ≤48 years 7 60.0

Sex

 Male 5 80.0 0.32

 Female 9 60.0

Size

 >6 cm 6 62.5 0.28

 ≤6 cm 8 75.0

FNCLCC grade

 G2/3 7 64.3 0.40

 G1 7 75.0

Fanburg-Smith classification

 Malignant 12 64.9 0.63

 Atypical 2 100

Necrosis

 + 4 50.0 0.18

 − 10 80.0

Spindling

 + 3 100 0.23

 − 11 64.3

Mitosis

 + 4 75.0 0.48

 − 10 71.4

High nuclear-to-cytoplasmic (N/C) ratio

 + 11 64.3 0.72

 − 3 100

Pleomorphysm

 + 13 65.5 0.27

 − 1 100

Table 5  Univariate analysis for local recurrence-free survival 
(LRFS) and clinicopathological factors

Asterisk shows a statistically significant difference

LRFS local recurrence-free survival, FNCLCC Fédération Nationale 
des Centers de Lutte le Cancer

Variables No. of cases 5-year LRFS (%) p value

Age

 >48 years 7 68.6 0.91

 ≤48 years 7 71.4

Sex

 Male 5 60.0 0.53

 Female 9 71.1

Size

 >6 cm 6 50.0 0.21

 ≤6 cm 8 87.5

FNCLCC grade

 G2/3 7 57.1 0.38

 G1 7 85.7

Fanburg-Smith classification

 Malignant 12 63.5 0.40

 Atypical 2 100

Surgical margin

 Non-wide 5 60.0 0.22

 Wide 9 76.2

Necrosis

 + 4 90.0 0.03*

 − 10 25.0

Spindling

 + 3 100 0.27

 − 11 59.7

Mitosis

 + 4 75.0 0.86

 − 10 63.0

High nuclear-to-cytoplasmic (N/C) ratio

 + 11 61.4 0.30

 − 3 100

Pleomorphysm

 + 13 65.3 0.53

 − 1 100
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However, one of the patients (case 6) who received post-
operative radiotherapy due to close margins remained local 
recurrence-free for 79 months after surgery until death by 
lung metastases, and four patients who underwent chemo-
therapy for advanced disease remained static for ≥1 year. 
All things considered, radiotherapy and chemotherapy may 
not be able to cure MGCTs once the tumor recurs or metas-
tasizes, but they can restrain disease progress and provide 
prolonged survival to the patient.

Our study has some limitations. First, as it was a multi-
institutional retrospective study, it lacked data consistency 
and had some selection bias. Patient information was col-
lected at individual hospitals and sent to the primary insti-
tution where the study was conducted. As such, some of the 
data may not be consistent. For example, the intraoperative 
evaluation of surgical margin status (wide, marginal, or 
intralesional) and the method of determining microscopic 
margin (positive or negative) may differ between cent-
ers. Furthermore, the number of AGCTs (3 cases, 13 %) 
in this study was smaller than we expected. The Fanburg-
Smith et al. study included 46 MGCTs and 21 AGCTs. We 
assume that some AGCTs may have been mislabeled as 
benign because of pathological similarity between AGCTs 
and benign GCTs even though we recruited both MGCTs 
and AGCTs for this study. Second, due to the limited 
examination of specimens, we might have underestimated 
or overestimated the histological evaluation; if slides con-
taining tumor necrosis were excluded before being sent to 
the central review, we may have underestimated the extent 
of necrosis. Lastly, because of the small study scale, we 
might have overlooked other prognostic factors. However, 
conducting a prospective study for such a rare tumor is 
extremely difficult. We have made our best effort to maxi-
mize the reliability of our study, and believe our study can 
help the future treatment and management of MGCTs and 
AGCTs.

In conclusion, we reviewed 18 atypical and malignant 
GCT cases. The clinicopathological features of MGCTs in 
this study were similar to previous reports, with high rates 
of local recurrence and metastasis, especially lymph node 
metastasis. Wider resection is recommended for better local 
control. The two atypical tumor-related deaths suggest that 
histologically atypical GCTs have certain potential for 
recurrence and metastasis, and require close attention and 
long-term follow-up. The combination of tumor size and 
histological findings may be a clue for more accurate diag-
nosis and proper management of this tumor.
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