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Abstract 

Objectives: To explore the clinical significance of squamous cell carcinoma antigen (SCC-Ag) and 
thrombocytosis to predict pelvic lymphatic metastasis (PLM) of squamous cervical cancer (SCC) in 
International Federation of Gynecology and Obstetrics (FIGO) stages IA-IIA. 
Methods: A retrospective clinicopathologic review of 782 patients of a primary cohort in three 
Chinese hospitals from 2010 to 2015, and 407 patients of a validation cohort in another institution 
from 2015 to 2017. A receiver operating characteristic curve was used to determine the optimal 
SCC-Ag threshold to predict PLM in the groups. Univariate and multivariate logistic analyses for 
PLM were performed to assess differences in outcome. 
Results: In the primary and validation cohort, 15.6% (122/782) and 25.3% (103/407) patients were 
classified into the thrombocytosis group (platelet count >300 × 109/L), respectively. Optimal cutoff 
values of SCC-Ag for predicting PLM of the thrombocytosis group and the normal group were 3.26 
ng/mL (AUC 0.754; sensitivity 73.08%; specificity 72.92%; P = 0.000) and 4.58 ng/mL (AUC 0.706; 
sensitivity 53.26%; specificity 83.98%; P = 0.000), respectively, in the primary cohort, and 1.55 ng/mL 
(AUC 0.705; sensitivity 79.31%; specificity 55.41%; P = 0.000) and 1.75 ng/mL (AUC 0.655; 
sensitivity 69.57%; specificity 64.26%; P = 0.000), respectively, in the validation cohort. In 
multivariate logistic analysis, preoperative SCC-Ag over 3.26 ng/mL and lymphovascular space 
involvement were the significant predictors of PLM for SCC in FIGO stages IA-IIA. 
Conclusions: Preoperative SCC-Ag alone or combined with thrombocytosis might be used as 
predictive markers for PLM before initial treatment in early stage SCC. 
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1. Introduction 
Disease status at initial diagnosis is a crucial 

factor for primary treatment in cervical cancer [1]. 
Lymphatic metastasis can mainly cause the mortality 

related to cervical cancer [2], and the prognosis for 
patients with pelvic lymphatic metastasis (PLM) 
positive is not favorable [3]. Clinicopathologic 
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variables, including advanced FIGO stage, large 
tumor size, stromal invasion depth, lymphovascular 
space involvement, and parametrial involvement, can 
influence the presence of lymphatic metastasis [4, 5]. 
However, none of these factors could accurately 
predict lymphatic metastasis before initial treatment. 
In this paper, we wanted to clarify the clinical 
usefulness of blood biomarkers to predict pelvic 
lymphatic metastasis (PLM) for squamous cervical 
cancer (SCC) in the early stage. 

The clinical value of squamous cell carcinoma 
antigen (SCC-Ag) was considered as a serum tumor 
marker for SCC, which has been demonstrated in 
numerous studies. For example, many studies have 
reported that SCC-Ag can be used to monitor patients 
as they receive therapy and to detect early recurrence 
[6, 7]. However, there is still a debate about the 
predictive value of pretreatment SCC-Ag for 
lymphatic metastasis. Gaarenstroom et al [8] reported 
that SCC-Ag levels were tightly related to tumor 
burden, but they are not reliable to identify whether 
the patients are at risk of lymph node metastasis.  

Increasing evidence supports that 
thrombocytosis plays a significant role in improving 
cancer biology. Platelets are associated with 
metastasis, angiogenesis, and tumor cell proliferation 
[9, 10]. For instance, Hernandez et al [11] reported that 
thrombocytosis is an independent indicator of poor 
prognosis for patients with cervical cancer. Therefore, 
the correlation of preoperative thrombocytosis with 
disease prognosis raises the possibility that marked 
serum levels may be linked to PLM in cervical cancer.  

Because PLM is a major prognostic factor in 
managing SCC, it would be of great value for 
clinicians to pinpoint the situation of pelvic lymph 
nodes before surgery, if possible. In this study, we 
attempted to identify the factors related to PLM and 
to determine the significance of preoperative SCC-Ag 
and thrombocytosis in predicting PLM for SCC in 
FIGO stages IA–IIA. 

2. Materials and methods 
2.1. Patients 

Seven hundred eighty-two patients with SCC 
who received diagnoses from January 2010 to October 
2015 were enrolled in the primary cohort from three 
Chinese hospitals (Nanfang Hospital, Southern 
Medical University; Tongji Hospital, Huazhong 
University of Science and Technology; Xiangyang 
Central Hospital, Hubei University of Arts and 
Science). Four hundred seven patients were included 
in the validation cohort from 2015 to 2017 in another 
institution (Sun Yat-sen University Cancer Center, 
Sun Yat-sen University). Their data were 

retrospectively collected and analyzed. All patients 
were definitively diagnosed by two pathologists after 
a second examination of specimen slides. The 1189 
patients with SCC in FIGO stage IA–IIA were 
undergoing primary radical hysterectomy with pelvic 
lymphadenectomy. This study was approved by the 
Ethics Committee of Nanfang Hospital/The First 
School of Clinical Medicine, Southern Medical 
University. Because of the retrospective study design, 
informed consent could not be obtained from each 
patients. Instead of obtaining informed consent from 
each patient, we posted a notice about the study 
design and contact information at a public location in 
Nanfang hospital. 

2.2. Methods 
The preoperative SCC-Ag and platelet levels of 

these patients, with diagnosis of early-stage SCC 
(stage IA to IIA), were examined through the 
following analyzers. The SCC-Ag level was measured 
before surgery without treatment with 
immunoradiometric assay (Imx, Abbott Diagnostics, 
Abbott Park, IL, USA) equipment. Patients were 
classified into two groups: a thrombocytosis group 
and a normal group. The thrombocytosis group was 
defined as having a platelet count greater than 300 × 
109/L prior to primary treatment, and the platelet 
count of the normal group was in the range of 100 ~ 
300 × 109/L. 

Data were analyzed with SPSS version 19.0. 
SCC-Ag levels and PLM status were evaluated 
through the receiver-operating characteristic (ROC) 
method [12] in the thrombocytosis group and the 
normal group. The best cutoff value was determined 
by maximization of the sum of the sensitivity and 
specificity. Univariate analysis and multivariate 
logistic regressions were used to evaluate the 
relationship between the selected risk factors and the 
PLM present for SCC in FIGO stage IA–IIA. 

3. Results 
3.1. Clinical features of primary cohort and 
validation cohort 

The 782 patients of the primary cohort and 407 
patients of the validation cohort with SCC in FIGO 
stage IA–IIA were retrospectively enrolled in the 
study and analyzed. Six hundred sixty-four patients 
(84.9%) were PLM negative, whereas 118 (15.1%) were 
PLM positive in the primary cohort; 309 patients 
(75.9%) were PLM negative, whereas 98 (24.1%) were 
PLM positive in validation cohort. Thrombocytosis 
was present in 15.6% (122/782) of patients in the 
primary cohort and 25.3% (103/407) of patients in the 
validation cohort. The mean level of SCC-Ag was 4.72 
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ng/ml for the primary cohort and 5.03 ng/ml for the 
validation cohort. Similar clinical characteristics were 
observed in both cohorts (Table 1). 

Table 1. Clinical characteristics of patients with SCC in early 
FIGO stage 

Characteristic All patients 
No. (%)  

Primary cohort 
No. (%)  

Validation cohort 
No. (%)  

P-value 

Total 1189 782 407  
Preoperative SCC-Ag 
(ng/mL, mean) 

4.83 4.72 5.03 0.59  

Age (year)    <0.05  
≤50 704 (59.2) 503 (64.3) 201 (49.4)  
>50 485 (40.8) 279 (35.7) 206 (50.6)  
PLT level (×10^9/L)    <0.05  
≤300 964 (81.1) 660 (84.4) 304 (74.7)  
>300 225 (18.9) 122 (15.6) 103 (25.3)  
FIGO stage    <0.05 
IA-IB 777 (65.3) 527 (67.4) 250 (61.4)  
IIA 412 (34.7) 255 (32.6) 157 (38.6)  
Grade    0.35  
Good or moderate 916 (77.0) 596 (76.2) 320 (78.6)  
Poor 273 (23.0) 186 (23.8) 87 (21.4)  
PI    <0.05  
Negative 1151 (96.8) 771 (98.6) 380 (93.4)  
Positive 38 (3.2) 11 (1.4) 27 (6.6)  
LVSI    <0.05  
Negative 945 (79.5) 731 (93.5) 214 (52.6)  
Positive 244 (20.5) 51 (6.5) 193 (47.4)  
DSI    <0.05  

≤2/3 676 (56.9) 499 (63.8) 177 (43.5)  

>2/3 513 (43.1) 283 (36.2) 230 (56.5)  
Tumor size    0.19  
≤4cm 993 (83.5) 661 (84.5) 332 (81.6)  
>4cm 196 (16.5) 121 (15.5) 75 (18.4)  
PLM    <0.05  
Negative 973 (81.8) 664 (84.9) 309 (75.9)  
Positive 216 (18.2) 118 (15.1) 98 (24.1)  

SCC, squamous cervical cancer; SCC-Ag, squamous cell carcinoma antigen; FIGO, 
International Federation of Gynecology and Obstetrics; PLT, platelet; PI, 
parametrial involvement; LVSI, lymphovascular space involvement; DSI, depth of 
stromal invasion; PLM, pelvic lymphatic metastasis 

 

3.2. Diagnostic value of SCC-Ag for PLM with 
thrombocytosis 

In the two cohorts, Figure 1 shows that the best 
cutoff value of preoperative SCC-Ag levels for PLM in 
the primary cohort and the validation cohort was 4.58 
ng/mL (area under the curve [AUC], 0.721; 95% 
confidence interval [CI] 0.668–0.774; sensitivity, 
55.08%; specificity, 82.03%) and 1.55 ng/mL (AUC, 
0.670; 95% CI 0.608–0.731; sensitivity, 75.51%; 
specificity, 58.58%), respectively.  

Patients were classified into two groups: the 
thrombocytosis group and the normal group. In the 
primary cohort, the best cutoff value of preoperative 
SCC-Ag levels at primary treatment for PLM in the 
thrombocytosis group and the normal group were 
3.26 ng/mL (AUC, 0.754; 95% CI 0.649–0.860; 
sensitivity, 73.08%; specificity, 72.92%) and 4.58 
ng/mL (AUC, 0.707; 95% CI 0.608–0.731; sensitivity, 
54.44%; specificity, 83.15%) (Fig. 2A and Fig. 2B). In 
the validation cohort, the best cutoff value of 
preoperative SCC-Ag levels at primary treatment for 
PLM in the thrombocytosis group and the normal 
group were 1.55 ng/mL (AUC, 0.705; 95% CI 
0.588–0.822; sensitivity, 79.31%; specificity, 55.41%) 
and 1.75 ng/mL (AUC, 0.655; 95% CI 0.583–0.728; 
sensitivity, 69.57%; specificity, 64.26%) (Fig. 2C and 
Fig. 2D). 

The value of SCC-Ag to discriminate between 
the thrombocytosis group and the normal group was 
analyzed by ROC curves (Table 2). By comparing the 
sensitivity, specificity, and AUC in the two groups, 
we found that the combination of SCC-Ag above 3.26 
ng/mL and thrombocytosis was more sensitive. 

 
 

 
Figure 1. The ROC curve of preoperative SCC-Ag for PLM in different cohorts: A, the ROC curve of preoperative SCC-Ag level to PLM in primary cohort; B, the 
ROC curve of preoperative SCC-Ag level for PLM in validation cohort. 
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Figure 2. The ROC curve of preoperative SCC-Ag for PLM in primary cohort and validation cohort: A, the ROC curve of preoperative SCC-Ag level to PLM in the 
thrombocytosis group of primary cohort (PLT level >300 × 109/L); B, the ROC curve of preoperative SCC-Ag level for PLM in the normal group of primary cohort 
(PLT level ≤300 × 109/L); C, the ROC curve of preoperative SCC-Ag level to PLM in the thrombocytosis group of validation cohort (PLT level >300 × 109/L); D, the 
ROC curve of preoperative SCC-Ag level for PLM in the normal group of validation cohort (PLT level ≤300 × 109/L). 

 

Table 2. Diagnostic value of SCC-Ag for PLM involvement in the 
thrombocytosis group and the normal group 

Cohort ROC  Thrombocytosis 
group 

 Normal group  

value 95%CI  value 95%CI 
primary cohort AUCROC 0.75  0.65–0.86  0.71  0.65–0.77 
 (n = 782) SCC-Ag, cutoff 

(ng/ml) 
3.26    4.58   

 Sensitivity (%) 73.08  52.20–88.40  53.26  42.60–63.70 
 Specificity (%) 72.92  62.90–81.50  83.98  80.70–86.90 
 PPV (%) 42.22  27.50–58.00  35.00  27.10–43.50 
 NPV (%) 90.91  82.20–96.30  91.73  89.00–94.00 
 LR+ 2.70  2.10–3.50  3.32  2.70–4.00 
 LR– 0.37  0.20–0.80  0.56  0.40–0.70 
Validation 
cohort  

AUCROC 0.71  0.59–0.82  0.66  0.58–0.73 

(n = 407) SCC-Ag, cutoff 
(ng/ml) 

1.55    1.75   

 Sensitivity (%) 79.31  60.30–92.00  69.57  57.30–80.10 
 Specificity (%) 55.41  43.40–67.00  64.26  57.80–70.40 
 PPV (%) 41.07  28.10–55.00  36.36  28.10–45.20 
 NPV (%) 87.23  74.10–95.20  87.79  81.90–92.30 
 LR+ 1.78  1.30–2.30  1.95  1.60–2.30 
 LR– 0.37  0.20–0.80  0.47  0.30–0.70 

SCC-Ag, squamous cell carcinoma antigen; PLM, pelvic lymphatic metastasis; PPV, 
positive predictive value; NPV, negative predictive value; LR+, positive likelihood 
ratio (sensitivity/1−specificity); LR–, negative likelihood ratio 
(1−sensitivity/specificity); CI, confidence interval; ROC, receiver operating 
characteristic curve; AUROC, area under receiver operating characteristic curve 

3.3. Univariate and multivariate analysis of 
variables to PLM 

Univariate and multivariate logistic analyses of 
clinicopathological factors of PLM are shown in Table 
3 and Table 4. The following factors have significant 
effects on PLM through univariate analysis: 
preoperative SCC-Ag >3.26 ng/mL (p<0.05), 
thrombocytosis (p<0.05), advanced FIGO stage 
(p<0.05), parametrial involvement (PI) (+) (p<0.05), 
lymphovascular space involvement (LVSI) (+) 
(p<0.05), the depth of stromal invasion (DSI) > 2/3 
(p<0.05), and tumor size >4 cm (p<0.05) in the 
primary cohort, and preoperative SCC-Ag >3.26 
ng/mL (p<0.05), advanced FIGO stage (p<0.05), PI (+) 
(p<0.05), LVSI (+) (p<0.05), DSI >2/3 (p<0.05), and 
tumor size >4cm (p<0.05) in the validation cohort. 
Through multivariate logistic regression, we found 
that preoperative SCC-Ag >3.26 ng/mL (p<0.05), and 
LVSI (+) (p<0.05) increase the likelihood of positive 
PLM in the two cohorts (Table 4). 
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Table 3. PLM in univariate analysis for patients with SCC in early 
FIGO stage 

Characteristic Primary cohort(n = 782)  Validation cohort(n = 407) 
PLM(–) 
(%) 

PLM(+) 
(%) 

P-value  PLM(–) 
(%) 

PLM(+) 
(%) 

P-value 

Preoperative 
SCC-Ag  

  <0.05     <0.05  

≤3.26 514 (77.4) 47(39.8)   222 (71.8) 42 (42.9)  
>3.26 150 (22.6) 71(60.2)   87 (28.2) 56 (57.1)  
Age(year)   0.20     0.43  
≤50 421 (63.4) 82(69.5)   156 (50.5) 45 (45.9)  
>50 243 (36.6) 36(30.5)   153 (49.5) 53 (54.1)  
PLT level 
(×10^9/L) 

  <0.05    0.26  

≤300 568 (85.5) 92(78.0)   235(76.1) 69 (70.4)  
>300 96 (14.5) 26(22.0)   74(23.9) 29 (29.6)  
FIGO stage   <0.05    <0.05  
IA–IB 462 (69.6) 65(55.1)   200 (64.7) 50 (51.0)  
IIA 202 (30.4) 53(44.9)   109 (35.3) 48 (49.0)  
Grade   0.80     0.79  
Good or moderate 505 (76.1) 91(77.1)   242 (78.3) 78(79.6)  
Poor 159 (23.9) 27(22.9)   67 (21.7) 20 (20.4)  
PI   <0.05    <0.05  
Negative 660 (99.4) 111(94.1)   300(97.1) 80 (81.6)  
Positive 4 (0.6) 7(5.9)   9 (2.9) 18 (18.4)  
LVSI   <0.05     <0.05  
Negative 634 (95.5) 97(82.2)   195 (63.1) 19 (19.4)  
Positive 30 (4.5) 21(17.8)   114 (36.9) 79 (80.6)  
DSI   <0.05     <0.05  

≤2/3 446 (67.2) 53(44.9)   143 (46.3) 34 (34.7)  

>2/3 218 (32.8) 65(55.1)   166(53.7) 64 (65.3)  
Tumor size   <0.05    <0.05  
≤4cm 570 (85.8) 91(77.1)   264 (85.4) 68 (69.4)  
>4cm 94 (14.2) 27(22.9)   45 (14.6) 30 (30.6)  

SCC, squamous cervical cancer; SCC-Ag, squamous cell carcinoma antigen; FIGO, 
International Federation of Gynecology and Obstetrics; PLT, platelet; PI, 
parametrial involvement; LVSI, lymphovascular space involvement; DSI, depth of 
stromal invasion; PLM, pelvic lymphatic metastasis 

 

Table 4. Multivariable logistic regression for the prediction of 
PLM 

Variable Primary cohort (n = 782)  Validation cohort (n = 407) 
Odds 
ratio 

95% CI P-value  Odds 
ratio 

95% CI P-value 

Age >50 (year) 0.703 0.434–1.139 0.15  1.074 0.620–1.860 0.80 
Preoperative SCC-Ag 
>3.26ng/mL 

4.106 2.589–6.511 <0.05  3.022 1.720–5.309 <0.05 

Thrombocytosis 1.311 0.757–2.269 0.33  1.135 0.623–2.067 0.68 
FIGO stage (IIA vs. 
IA–IB) 

1.648 1.048–2.593 <0.05  1.362 0.770–2.410 0.29 

Grade (poor vs. 
others) 

0.817 0.488–1.366 0.44  1.022 0.532–1.964 0.95 

PI (+) 2.551 0.626–10.390 0.19  3.345 1.305–8.577 <0.05 
LVSI (+) 5.031 2.531–10.002 <0.05  7.132 3.928–12.949 <0.05 
DSI >2/3 1.525 0.968–2.404 0.07  0.763 0.427–1.364 0.36 
Tumor size >4cm 1.102 0.639–1.901 0.73  1.554 0.807–2.992 0.19 

SCC-Ag, squamous cell carcinoma antigen; FIGO, International Federation of 
Gynecology and Obstetrics; PI, parametrial involvement; LVSI, lymphovascular 
space involvement; DSI, depth of stromal invasion; PLM, pelvic lymphatic 
metastasis 

 

4. Discussion 
Lymphatic metastasis is the main factor affecting 

the outcome of cervical carcinoma in early-stage SCC 
[13-15]. On one hand, micro-metastases are 
identifiable in histologically negative PLM in 15% of 
early-stage cervical cancer patients, a frequency that 
approximates the recurrence rate of patients with 

negative nodes [16-17], on the other hand, lower body 
lymphedema is a significant cause of morbidity 
following the pelvic lymph node dissection that 
strongly impacts patients' quality of life (QoL) [18]. It 
is, therefore, important to identify positive PLM in 
patients with SCC in an early FIGO stage. However, 
there are no independent indicators to predict PLM in 
cervical cancer before initial treatment. It is well 
known that the serum level of SCC-Ag is well 
correlated with clinical stage or tumor spread [13]. It 
has also been shown to be associated with PLM in 
SCC before primary treatment [19-22], but the 
predicting value of preoperative SCC-Ag is 
controversial. In this paper, as shown in Table 3 and 
Table 4, preoperative SCC-Ag > 3.26 ng/mL increases 
the likelihood of positive PLM, which might be useful 
for diagnosing PLM in SCC. Patients with higher 
pretreatment SCC-Ag levels are prone to show 
positive PLM (Table 4). Nevertheless, preoperative 
SCC-Ag was insufficiently reliable to diagnose PLM 
because of its low sensitivity (Figure 1), which is in 
accordance with the previous study [8, 21]. 

An acceptable sensitivity for diagnosing PLM 
may be obtained by combining SCC-Ag with other 
markers. The association between thrombocytosis and 
malignancies has been well demonstrated [23-26]. The 
data obtained by the previous and present studies 
suggest that thrombocytosis reflects a more 
aggressive tumor biology. Andersen et al [27] showed 
that platelet count may play an important role in 
diagnosis and post-diagnosis control of gynecological 
cancer. Cheng et al [28] also identified that cervical 
cancer patients with pretreatment have an elevated 
platelet count and are prone to suffer positive PLM. 
To date, there have been no studies on combination 
assay of preoperative SCC-Ag and thrombocytosis in 
predicting PLM in early-stage SCC. In this paper, 
pretreatment thrombocytosis was also related to PLM 
(Table 3). Moreover, the combination of preoperative 
SCC-Ag and thrombocytosis seems to improve the 
sensitivity of SCC-Ag for diagnosing PLM before 
initial treatment (Table 2). The differences in 
sensitivity of the best cutoff value of the normal group 
and the thrombocytosis group probably reflect the 
effect of tumor metastases on SCC-Ag levels in the 
latter. Because of tumor progression in patients with 
thrombocytosis, an elevated marker is more likely to 
reflect the presence of PLM in the thrombocytosis 
group than in the normal group.  

Although we can combine SCC-Ag and 
thrombocytosis to predict PLM in early-stage SCC, the 
mechanisms underlying this observation are not fully 
defined. Murakami et al [29] suggested that SCC-Ag 
may be involved in metastasis through changing 
E-cadherin expression. Moreover, the heterogeneous 
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pattern of SCC-Ag and E-cadherin in a primary lesion 
is tightly associated with the high incidence of lymph 
node metastasis in SCC [30]. The loss of E-cadherin 
plays an important role in the progression of cancer 
cells and is associated with their metastasis. Mounting 
evidence reveals that the down-regulation of 
E-cadherin results in less intercellular adhesion and 
less cell polarity [31, 32]. Consequently, epithelial cells 
become mesenchymal stem cells, which is one 
hallmark of epithelial–mesenchymal transition (EMT) 
[33].  

The mechanisms of the relationship between 
thrombocytosis and PLM are still unknown [34, 35]. 
Experimental evidence shows that angiogenesis is 
crucial in tumor proliferation and metastasis; all 
growth factors; and cytokines such as VEGF, PDGF, 
FGF, TGFβ, and IL-6. They contribute to inducing 
EMT in the microenvironment of tumor cells and 
stimulating the angiogenic process [36, 37]. Stone et al 
[9] reported that thrombocytosis might be a 
paraneoplastic syndrome that expresses itself through 
tumor-derived IL-6, which activates thrombopoiesis 
and then results in thrombocytosis and tumor 
progression. Furthermore, the latest evidence shows 
that incubating platelets with cancer cell lines will 
strengthen cell proliferation [38]. Recently, a 
published study on breast cancer proposed that 
platelet-rich plasma mimics the network of fibrin 
bundles in breast cancer environment. Therefore, it 
promotes the selection of cells with the most potential 
for malignancy, activates the EMT process, and 
enhances proteolytic activity [39].  

Because pretreatment SCC-Ag and thrombo-
cytosis seemed to be related to the EMT process 
independently, and platelet-rich plasma was likely to 
select the most potential malignancy cell, these 
observations led us to construct an index that includes 
two tumor markers. As shown in Figure 2, SCC-Ag 
could predict PLM more sensitively in the 
thrombocytosis group than in the normal group. The 
current study demonstrated the usefulness of a 
combination assay of serum SCC-Ag and 
thrombocytosis in predicting PLM based on the data 
of patients who had undergone radical hysterectomy 
and pelvic lymphadenectomy. The markers that could 
identify the subgroup of PLM-positive patients would 
be useful for making decisions before primary 
treatment. 

Our study provides evidence that preoperative 
SCC-Ag may play a role in the pretreatment 
evaluation in early FIGO stage SCC for PLM, and 
combining SCC-Ag and thrombocytosis can improve 
the sensitivity of SCC-Ag for predicting PLM. Because 
SCC-Ag and platelet count measurement are available 
and well standardized for every clinical patient, they 

may be used as a convenient and useful serum 
biomarker to provide conventional clinicopatho-
logical variables to help clinicians estimate positive 
PLM for SCC before primary treatment. 

One limitation of the present study was mainly 
related to its retrospective nature and reliance on 
preexisting data collections for analysis. Given this 
limitation, future prospective studies are needed to 
determine the risk of SCC-Ag and thrombocytosis for 
PLM more accurately. Another limitation was that the 
potential selection bias could not be completely 
excluded due to the enrollment of only four 
institutions. A third limitation of this study was the 
small number of patients, and standardization of all 
clinical assays was difficult. However, we believe that 
the diagnostic value of SCC-Ag for PLM involvement 
with thrombocytosis could be of interest to clinicians. 
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