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Background: Inflammatory indexes have been considered as important prognostic

factors in various types of cancers. This study aimed to evaluate prognostic

values of neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR),

lymphocyte-to-monocyte ratio (LMR) in patients with synovial sarcoma (SS).

Methods: One hundred and three patients diagnosed with SS were collected during

2006–2017 and divided into high or low NLR, PLR, and LMR groups based on receiver

operating characteristic curve analysis. Data of clinical variables were collected for

univariate and multivariate analyses. The Kaplan–Meier method was used to analyze OS

and PFS of SS patients and significance was evaluated by the log-rank test.

Results: The optimal cut-off values of NLR, PLR, and LMR were 2.70, 154.99, and

4.16, respectively. Univariate analyses identified resection surgery, distant metastasis,

NLR, PLR, and LMR as the potential predictors of progression-free survival (PFS) and

overall survival (OS). In the multivariate analyses, NLR was independent predictors for

OS (HR 5.074, 95% CI 1.200–21.463, p = 0.027). Resection surgery, metastasis and

LMR was independent predictors for PFS (HR 5.328, p = 0.017; HR 3.114, p = 0.04

and HR 0.202, p = 0.025, respectively).

Conclusion: Resection surgery, distant metastasis, NLR, and LMR were independent

prognostic factors of PFS and OS in patients with synovial sarcoma. Surgery as an

effective treatment strategy, other than radiotherapy and chemotherapy, can significantly

prolong survival of synovial patients. Clinical utility of these inflammatory biomarkers

should be validated in a larger sample size study.

Keywords: synovial sarcoma, inflammatory biomarkers, neutrophil-to-lymphocyte ratio (NLR),

platelet-to-lymphocyte ratio (PLR), lymphocyte-to-monocyte ratio (LMR), survival

INTRODUCTION

Soft tissue sarcomas (STSs) are mesenchymal malignant tumors, accounting for <1% of all
malignant tumors and 2% of all cancer-related deaths (1). Although synovial sarcoma (SS) accounts
for only∼5 to 10% of all STSs, it is the commonest non-rhabdomyosarcomatous soft tissue sarcoma
in adolescent and young adults (1, 2). SS was once thought to originate from synovial cells due to its
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frequent occurrence in soft tissue around joint. However, it
has been found in almost every part of the body with a rare
frequency and the specific cellular origin remains unclear (3, 4).
SS is generally considered as a high-grade sarcoma, with 5-, 10-
, and 15-year survival rates survival rates of ∼60, 50, and 45%,
respectively (5). SS tends to occur in young people, with a slight
male predominance, and mostly affects extremities (>80%) (6).
The tumors can be divided into three histological types: biphasic
(consist of both spindle and epithelioid cells), monophasic (only
spindle cells component) and poorly differentiated (containing
small round cells). Despite the morphological difference,
they are histogenetically similar through the presence of the
t(X;18)(p11.2;q11.2) translocation (7, 8).

It is known that tumor size (<5 cm), age of patients (<20
years old), radiotherapy and complete resection surgery are
important positive prognostic factors for patients with SS (5, 9).
Whereas, smaller SSs unexpectedly have a poor prognosis during
occasional cases (9). In another cohort, age <35 years is a main
predictor for patients’ prognosis (6). Treatment strategies for SS
involve surgery, chemotherapy and radiotherapy. Surgery is an
optimal choice for localized tumor, which is usually combined
with radiotherapy. Radiotherapy aims to decrease tumor size
and help in delaying local invasion. Patients with standard care
of surgery and radiotherapy usually have a good chance to
control localized disease (10). Although SS is considered to be
sensitive to chemotherapy, especially to alkylating agents like
ifosfamide and doxorubicin, when compared with other adult
soft tissue sarcoma, the response rate still remains about 50%
(11, 12). Whereas, routine administration of chemotherapy is of
no benefit in reducing systemic relapse in pediatric patients (10).
The therapeutic effects of both chemotherapy and radiotherapy
vary from different types and stages of SS (13). Therefore,
identifying high-risk SS through a different way might be helpful
in management of this disease.

Recently, increasing evidence has revealed that systemic
inflammatory response plays a remarkable role in prognosis of
various malignant tumors, including colorectal cancer, breast
cancer, gastric cancer, esophageal cancer, ovarian cancer and
pancreatic cancer (14–19). For soft tissue sarcoma, previous
investigates have also indicated that inflammatory indexes,
such as neutrophil-to-lymphocyte ratio (NLR), platelet-to-
lymphocyte ratio (PLR), lymphocyte-to-monocyte ratio (LMR)
and absolute lymphocyte count (ALC), are independent
prognostic biomarkers for osteosarcoma, Ewing sarcoma and
rhabdomyosarcoma (20–22). Recent years, several studies have
focused on prognostic factors for synovial sarcoma. High NLR
was found to be a reliable prognostic factor which was associated
with worse survival for synovial sarcoma patients (23, 24).

The aim of this study was to estimate the prognostic values
of not only pre-treatment NLR, but also PLR and LMR in SS
patients and identify high-risk patients for better management.

PATIENTS AND METHODS

Patients
TheMedical Ethics Committee ofWest China Hospital approved
this study before this study launch. We retrospectively reviewed

the medical records of all newly diagnosed synovial sarcoma
patients between January, 2005 and December, 2017 in West
China Hospital. The inclusion criteria were as follows: (a)
patient with SS confirmed by histopathology; (b) patients without
previous anti-cancer treatment, including surgery resection,
chemotherapy and radiotherapy; (c) patients with informed
consent. The exclusion criteria included: (a) patients with
obvious infection or autoimmune diseases; (b) patients with
hematologic diseases; (d) patients suffered from other malignant
diseases; (e) patients without sufficient data for further analysis.
Finally, 103 patients were included in this study. Each patient
was followed up regularly until death or December 2017. The
follow-up interval varied from 6 month to 1 year.

Data Extraction and Inflammatory Indexes
Analysis
Clinical features, including age, sex, tumor location, metastasis at
diagnosis, tumor size, treatment strategy, and laboratory index
values, such as neutrophil counts, lymphocyte counts, platelet
counts, monocyte counts, LDH, were extracted from the medical
records of the enrolled patients. OS was measured as the period
between the date of diagnosis of SS and the date of death. PFS
was calculated from the date of diagnosis to the date of disease
relapse and progression. The date of last follow-up was used for
drop-out patients. NLR and PLR were defined as the ratio of
absolute neutrophil counts and platelet counts divided by the
absolute lymphocyte counts, respectively. LMRwas defined as the
absolute lymphocyte counts divided by the absolute monocyte
counts. Patients with complete resection surgery were refer to
those who have undertaken surgery treatment, whereas patients
with margin status R1 or R2 were refer to no surgery treatment.

Statistical Analysis
Receiver operating characteristic (ROC) curve was applied to
evaluate the sensitivity of the inflammatory indexes and Youden
index was identified as the optimal cut-off value. Student’s t-
test was used to exam the difference of continuous variables.
Comparison of categorical variables, Chi-square test or the Fisher
exact test was applied. Survival curves were plotted by Kaplan–
Meier analysis and Log-rank test was performed to identify
the significance of the difference. Significant variables for OS
or PFS were identified by univariate analysis and then further
evaluated by multivariate analysis using Cox’s proportional
hazard regression analysis. P-values were based on two-tail
test and <0.05 were considered statistically significant. All
statistical analysis was performed by using SPSS version 19.0
(IBM Corporation, Armonk, NY, USA).

RESULTS

Baseline Characteristics
A total of 149 patients with synovial sarcomawere identified from
our database and 103 patients were finally enrolled. The cut-
off values of NLR, PLR, and LMR were 2.70, 154.99, and 4.16,
respectively. The baseline characteristics of patients are shown in
Table 1.

SS tended to occur in younger people, with median age of
patients was 37 (range 1–78) years. There were 54 (52.4%) males
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and 49 (47.6%) females. Most patients (95, 92.2%) received
surgery, whereas only 19 (18.4%) and 32 (31.1%) received
radiotherapy and chemotherapy, respectively. During the follow-
up period, 41 (39.8%) patients experienced disease relapse and 22
(21.4%) patients had distant metastasis. Of note, metastasis was
significantly associated with NLR, PLR and LMR. Patients with
high NLR, PLR and lower LMR were likely to develop distant
metastasis. Pathological results suggested extremities were the
most common sites for SS (56, 54.4%). Eighteen (17.5%) and
29 (28.2%) patients had tumor located in internal organ and
trunk, respectively. Of the entire patients, 64 (62.1%) patients had
tumors larger than 5 cm.

The median overall survival (OS) and median progression-
free survival (PFS) was 44.0 months (95% confidence interval
[CI] 37.0–57.0) and 25.0 months (95% CI 14.6–36.0),
respectively. We explored associations of NLR, PLR, and

LMR with these baseline characteristics and results suggested
chemotherapy, distant metastasis and tumor location were
statistically significantly associated with NLR, PLR, or LMR
(p < 0.05).

Univariate Analyses and Multivariate
Analyses
We investigated the associations between patients’ baseline
characteristics, including NLR, PLR, and LMR, and survival by
using Cox’s proportional hazard regression analysis. Univariate
analyses indicated that resection surgery, distant metastasis,
tumor location, NLR, PLR, and LMR were closely correlated
with prognosis of patients (p < 0.1). Furthermore, multivariate
analyses of OS and PFS were performed including markers
mentioned above to identify independent predictor for survival
(Tables 2, 3).

TABLE 1 | Baseline characteristics of the patients with synovial sarcoma.

Clinical parameters Total NLR p-value PLR p-value LMR p-value

N = 103 <2.70 ≥2.70 <154.99 ≥154.99 ≥4.16 <4.16

n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Median age, years (range) 37 (1–78) 35 (17–78) 37 (1–74) 0.890 37 (1–74) 33 (13–78) 0.280 36 (1–70) 37 (17–78) 0.636

Gender

Female 49 (47.6) 39 (53.4) 10 (33.3) 0.083 39 (52.0) 10 (35.7) 0.184 37 (54.4) 12 (34.3) 0.063

Male 54 (52.4) 34 (46.6) 20 (66.7) 36 (48.0) 18 (64.3) 31 (45.6) 23 (65.7)

Surgery

No 8 (7.8) 5 (6.8) 3 (10.0) 0.689 5 (6.7) 3 (10.7) 0.680 5 (7.4) 3 (8.6) 1.000

Yes 95 (92.2) 68 (93.2) 27 (90.0) 70 (93.3) 25 (89.3) 63 (92.6) 32 (91.4)

Radiotherapy

No 84 (81.6) 60 (82.2) 24 (80.0) 0.785 63 (84.0) 21 (75.0) 0.391 57 (83.8) 27 (77.1) 0.430

Yes 19 (18.4) 13 (17.8) 6 (20.0) 12 (16.0) 7 (25.0) 11 (16.2) 8 (22.9)

Chemotherapy

No 71 (68.9) 56 (76.7) 15 (50.0) 0.010 57 (76.0) 14 (50.0) 0.016 51 (75.0) 20 (57.1) 0.075

Yes 32 (31.1) 17 (23.3) 15 (50.0) 18 (24.0) 14 (50.0) 17 (25.0) 15 (42.9)

Relapse

No 62 (60.2) 44 (60.30) 18 (60.0) 1.000 46 (61.3) 16 (57.1) 0.822 40 (58.8) 22 (62.9) 0.832

Yes 41 (39.8) 29 (39.7) 12 (40.0) 29 (38.7) 12 (42.9) 28 (41.20 13 (37.1)

Metastasis

No 81 (78.6) 63 (86.3) 18 (60.0) 0.007 65 (86.7) 16 (57.1) 0.002 58 (85.3) 23 (65.7) 0.040

Yes 22 (21.4) 10 (13.7) 12 (40.0) 10 (13.3) 12 (42.9) 10 (14.7) 12 (34.3)

Tumor location

Internal organs 18 (17.5) 10 (13.7) 8 (26.7) 0.062 9 (12.0) 9 (32.1) 0.011 6 (8.8) 12 (34.3) 0.005

Extremities 56 (54.4) 45 (61.6) 11 (36.7) 47 (62.70 9 (32.1) 42 (61.8) 14 (40.0)

Trunk 29 (28.2) 18 (24.7) 11 (36.7) 19 (25.3) 10 (35.7) 20 (29.4) 9 (25.7)

T stage†

<5 cm 24 (23.3) 20 (31.3) 4 (16.7) 0.193 20 (30.30 4 (18.2) 0.408 18 (30.5) 6 (20.7) 0.447

≥5 cm 64 (62.1) 44 (68.8) 20 (83.3) 46 (69.7) 18 (81.8) 41 (69.5) 23 (79.3)

LDH

<169.5 52 (50.5) 39 (53.4) 13 (43.3) 0.391 42 (56.0) 10 (35.7) 0.079 38 (55.9) 14 (40.0) 0.149

≥169.5 51 (49.5) 34 (46.6) 17 (56.7) 33 (44.0) 18 (64.3) 30 (44.1) 21 (60.0)

†88 were available. NLR neutrophil-lymphocyte ratio, PLR platelet-lymphocyte ratio, LMR lymphocyte-monocyte ratio, LDH lactate dehydrogenase.
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TABLE 2 | Summary of univariate and multivariate analysis for OS in patients with synovial sarcoma.

Parameter Average OS 95% CI Univariate analysis Multivariate analysis

HR (95% CI) p-value HR (95% CI) p-value

Gender

Male 75.6 67.6–83.6 1.000 0.628 – –

Female 89.4 80.1–98.6 0.782 (0.289–2.118) – –

Age

≥37 86.0 76.0–96.1 1.000 0.542 – –

<37 82.0 74.4–89.5 0.735 (0.274–1.976) – –

Surgery

No 58.7 28.9–88.6 1.000 0.058 1.000 0.103

Yes 89.6 82.9–96.3 0.295 (0.084–1.041) 3.210 (0.791–13.027)

Radiotherapy

No 88.1 80.8–95.3 1.000 0.610 – –

Yes 84.5 68.8–100.3 1.342 (0.433–4.162) – –

Chemotherapy

No 89.9 82.6–97.3 1.000 0.322 – –

Yes 82.6 69.7–95.5 1.648 (0.613–4.426) – –

Relapse

No 90.2 82.1–98.4 1.000 0.243 – –

Yes 83.3 72.0–94.7 1.804 (0.670–4.856) – –

Metastasis

No 93.3 87.0–99.7 1.000 0.009 1.000 0.165

Yes 70.6 53.6–87.6 3.713 (1.392–9.908) 2.331 (0.706–7.699)

Tumor location

Internal organs 58.5 41.5–75.4 1.000 0.062 1.000

Extremities 89.9 81.6–98.2 0.326 (0.109–0.977) 0.045 0.391 (0.097–1.582) 0.188

Trunk 93.2 82.9–103.6 0.241 (0.059–0.980) 0.047 0.258 (0.056–1.183) 0.081

T stage

<5 cm 85.8 77.5–94.1 1.000 0.232 – –

≥5 cm 77.3 69.4–85.3 2.493 (0.557–11.152) – –

LDH

<169.5 88.4 79.2–97.7 1.000 0.924 – –

≥169.5 79.0 70.8–87.2 1.049 (0.393–2.798) – –

NLR

<2.70 86.0 80.7–91.3 1.000 0.003 1.000 0.027

≥2.70 71.0 55.1–86.9 4.651 (1.688–12.811) 5.074 (1.200–21.463)

PLR

<154.99 84.0 78.1–90.0 1.000 0.037 1.000 0.167

≥154.99 76.0 60.4–91.5 2.832 (1.062–7.553) 3.195 (0.615–16.589)

LMR

<4.16 71.2 56.5–85.9 1.000 0.002 1.000 0.056

≥4.16 96.1 90.3–101.9 0.190 (0.066–0.547) 0.280 (0.076–1.035)

OS overall survival, LDH lactate dehydrogenase, NLR neutrophil-lymphocyte ratio, PLR platelet-lymphocyte ratio, LMR lymphocyte-monocyte ratio.

Treatment strategies for SS remained unclear, however, our
results suggested patients received resection surgery had better
PFS (87.2 vs. 44.5 months, p = 0.056) and OS (89.6 vs. 58.7
months, p = 0.058) than those without resection surgery.
Resection surgery was shown to be an independent indicator for
PFS (hazard ratio [HR] 5.328, 95% CI 1.349–21.041, p = 0.017),
not for OS. Patients without distant metastasis shared favorable
PFS (81.5 months vs. 63.5 months, p< 0.01 and OS (93.3 months

vs. 70.6 months, p < 0.01). Metastasis was independent indicator
for PFS (HR 3.114, 95% CI 1.054–9.199, p = 0.04). SS that
initially occurred in internal organs, such as lung, kidney and
mediastinum revealed poor outcomes, with shorter OS and PFS
(compared to extremities, 58.5 vs. 89.9 months, p = 0.045 and
38.2 vs. 88.3 months, p = 0.104). Compared to patients with
higher NLR and PLR, patients in lower NLR and PLR groups
were shown to have better PFS (82.7 months vs. 67.0 months, p<
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TABLE 3 | Summary of univariate and multivariate analysis for PFS in patients with synovial sarcoma.

Parameter Average PFS 95% CI Univariate analysis Multivariate analysis

HR (95% CI) p-value HR (95% CI) p-value

Gender

Male 73.9 54.9–82.9 1.000 0.809 – –

Female 85.3 73.6–97.0 1.130 (0.420–3.038) – –

Age

≥37 82.8 71.4–94.3 1.000 0.619 – –

<37 74.0 65.8–82.3 0.778 (0.290–2.090) – –

Surgery

No P 20.8–68.2 1.000 0.056 1.000 0.017

Yes 87.2 79.7–94.7 0.292 (0.083–1.031) 5.328 (1.349–21.041)

Radiotherapy

No 86.8 78.9–94.8 1.000 0.643 – –

Yes 73.3 58.0–88.7 1.309 (0.420–4.074) – –

Chemotherapy

No 88.2 79.7–96.6 1.000 0.269 – –

Yes 69.5 56.7–82.2 1.748 (0.650–4.698) – –

Relapse

No 90.5 82.4–98.5 1.000 0.074 1.000 0.034

Yes 48.1 35.8–60.4 2.511 (0.915–6.892) 3.301 (1.094–9.964)

Metastasis

No 81.5 75.2–87.8 1.000 0.004 1.000 0.040

Yes 63.5 42.5–84.6 4.186 (1.568–11.179) 3.114 (1.054–9.199)

Tumor location

Internal organs 38.2 24.5–52.0 1.000 0.227 – –

Extremities 88.3 78.8–97.8 0.360 (0.105–1.235) 0.104 – –

Trunk 76.3 66.0–86.6 0.384 (0.103–1.430) 0.154 – –

T stage

<5 cm 82.7 71.7–93.7 1.000 0.240 – –

≥5 cm 71.6 62.8–80.5 2.456 (0.549–10.983) – –

LDH

<169.5 85.7 75.1–96.0 1.000 0.870 – –

≥169.5 76.2 66.7–85.6 1.085 (0.407–2.893) – –

NLR

<2.70 82.7 76.3–89.1 1.000 0.003 1.000 0.098

≥2.70 67.0 49.3–84.6 4.653 (1.686–12.847) 3.361 (0.801–14.102)

PLR

<154.99 80.4 73.5–87.4 1.000 0.027 1.000 0.226

≥154.99 72.2 54.7–89.6 3.040 (1.137–8.125) 2.671 (0.544–13.116)

LMR

<4.16 69.0 52.8–85.1 1.000 0.003 1.000 0.025

≥4.16 83.7 77.5–89.8 0.199 (0.069–0.574) 0.202 (0.050–0.821)

PFS progression-free survival, LDH lactate dehydrogenase, NLR neutrophil-lymphocyte ratio, PLR platelet-lymphocyte ratio, LMR lymphocyte-monocyte ratio.

0.01 and 80.4 months vs. 72.2 months, p< 0.05, respectively) and
OS (86.0 months vs. 71.0 months, p < 0.01 and 84.0 months vs.
76.0 months, p < 0.05, respectively). On the contrary lower LMR
was a marker for shorter PFS (69.0 vs. 83.7 months, p< 0.01) and
OS (71.2 vs. 96.1 months, p < 0.01). NLR was an independent
predictor for OS, with higherNLR associated with poor prognosis
(HR 5.074, 95% CI 1.200–21.463, p = 0.027). Higher LMR, as
an independent indicator for PFS, was significantly associated
with better PFS (HR 0.202, 95% CI 0.050–0.821, p = 0.025).

However, PLR was not independent indicator for either OS or
PFS. Other characteristics, including gender, age, radiotherapy,
chemotherapy, tumor size and LDH, were not shown to be
associated with PFS and OS.

Kaplan-Meier Survival Analysis
Kaplan–Meier curve showed that distant metastasis, NLR, PLR,
LMR, and surgery were significantly associated with PFS and OS
(Figures 1–5).
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FIGURE 1 | Kaplan-Meier estimates of overall survival (OS) and progression-free survival (PFS) probability according to pre-treatment neutrophil-to-lymphocyte ratio

(NLR) level.

FIGURE 2 | Kaplan-Meier estimates of overall survival (OS) and progression-free survival (PFS) probability according to pre-treatment platelet-to- lymphocyte ratio

(PLR) level.

FIGURE 3 | Kaplan-Meier estimates of overall survival (OS) and progression-free survival (PFS) probability according to pre-treatment lymphocyte-to-monocyte-ratio

(LMR) level.

DISCUSSION

Inflammatory indexes as prognostic factors for STSs have
recently received more and more attention. Not only individual
inflammatory markers, such as CRP, and lymphocytes, but

also combination of them, such as NLR, PLR and LMR,
have been investigated in STSs (20, 22, 25, 26). NLR was
found to be a prognostic inflammatory index for synovial
sarcoma (SS) (23, 24). In addition, the overall survival of
SS still remains unsatisfying (27). Therefore, the aim of
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FIGURE 4 | Kaplan-Meier estimates of overall survival (OS) and progression-free survival (PFS) probability according to localized vs. metastatic disease.

FIGURE 5 | Kaplan-Meier estimates of overall survival (OS) and progression-free survival (PFS) probability according to whether surgery was applied.

this study was to identify more valuable prognostic indexes
for SS and to select patients who were at high risk and
required more aggressive treatment strategies. Our results
suggested that not undergoing complete resection surgery,
distant metastasis, high NLR group, high PLR group, and low
LMR group were significantly associated with poor prognosis.
Whereas, gender, age, radiotherapy, chemotherapy, tumor size,
and LDH were not significantly associated with patients’ OS
and PFS. Our data failed to demonstrate the prognostic
values of tumor size, radiotherapy and chemotherapy. This
finds were not only limited by small sample size and non-
randomized cohorts, but also because of raising debates of
administration of chemotherapy (28–30). Previous studies have
proved that high NLR, PLR and low LMR are associated poor
prognosis in various malignancies (31–35). Current research also
confirmed the prognostic values of these three inflammatory
indexes in SS.

NLR, PLR, and LMR are derived from the absolute counts of
neutrophils, lymphocytes and monocytes, therefore, the ratios of
these three groups of cells in tumor microenvironment play a
vital role in predicting the prognosis of patients. Myeloid-derived
cells, such as neutrophils and monocytes, are the most abundant

hematopoietic cells in human body but usually regarded as potent
immune suppressors in tumor microenvironment (36). Myeloid-
derived suppressor cells (MDSCs) have recently been widely
investigated. This group of cells produces a proinflammatory
response and promotes angiogenesis and metastasis of tumor
(37–39). Derived from circulating monocytes, tumor-associated
macrophages have also been proved to be related to tumor
cells proliferation, invasion and metastasis (40, 41). In contrast,
tumor-infiltrating lymphocytes are considered important in
anti-cancer immune response via producing cytokines and
inducing cytotoxic cell death (42). Therefore, lymphocytes
are thought to be a positive predictor (43, 44). Individual
absolute counts of neutrophils and monocytes are suggested
to be independent prognosis factors in various cancers (45–
47). Meanwhile, it is known that the immune suppressive effect
of MDSCs is mainly based on suppressing the activity of T
lymphocytes (36). Productions released by MDSCs, such as Arg1
and iNOS, can block T cells and lead to tumor progression
and metastasis (48–50). Increased neutrophils, monocytes and
decreased lymphocytes are associated with immune suppressive
status, therefore, highNLR and low LMR are associated with poor
survival outcomes.
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Platelets also interact with tumor cells and decreased
platelets level is associated with decreased tumor metastasis
(51). Tumor cells can gather platelets and protect themselves
from cytolysis of NK cells in human blood. This process
promotes migration of tumor cells and tumor metastasis
(52). Meanwhile, platelets provide a procoagulant surface
to help cancer cells escape from immune response, thus
promote cancer growth and dissemination (53). Platelets can
also activate several signaling pathways within cancer cells,
resulting in transition toward a more invasive mesenchymal-
like phenotype (54). In accordance with the critical role of
lymphocytes in the suppression of tumor progression, high
PLR suggests a rather poor prognosis for cancer patients.
Although PLR is significantly associated with poor prognosis
in univariate analysis, it was not an independent prognostic
factor for OS or PFS, which was consistent with previous
studies on soft tissue sarcomas and other malignancies (22,
55). One possible reason is that the immune-suppression and
tumor-promotion effect of MDSCs are more sustainable and
potent than platelets (56), which makes platelet plays a rather
small role.

This study investigated the impact of inflammatory indexes
on synovial sarcoma and provided an alternative predictive
model for prognosis of SS. However, this research still has
several limitations. Firstly, due to the rarity of SS and
single-center study, the number of patients (n = 103) is
limited, which may cause selection bias. The subgroup analyses
are also limited by the small sample size. Whereas, SS
may behavior differently according to age of presence or
histological subtypes. Inflammatory indexes are likely to play
different roles in the subgroup analyses. Secondly, we just
collected relatively a few clinical predictors and some important
indicators may be ignored. Therefore, a larger sample size
study with more clinical indicators is required to validate our
findings. For more precise evaluation, randomized clinical trials
are required.

CONCLUSION

In summary, high NLR, high PLR, low LMR, metastasis at
diagnosis and no surgery were remarkable risk factors for
SS patients. Furthermore, NLR, LMR and metastasis were
independent factors for OS and PFS, except for PLR. As a
result, NLR and LMR, as inflammatory indexes, were superior
to PLR. Surgery could significantly prolong PFS of SS patients.
These prognostic indexes might be helpful in making treatment
decisions for SS patients with different risks.
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