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INTRODUCTION

Colorectal cancer (CRC) is third most frequently diagnosed ma-

lignancy in both sex groups worldwide. CRC incidence rates per 
100,000 cases are 46.5 and 35.2 for males and females, respectively. 
For both sex groups, CRC is also the third leading cause of can-
cer-related deaths globally. Age-standardized mortality rates per 
100,000 CRC-related deaths are 17.3 and 12.2 in males and fe-
males, respectively [1].

Inflammation and dysregulation of the coagulation system have 
been shown to play a role in tumor progression [2-5]. Plate-
let-to-lymphocyte ratio (PLR), which takes into account both the 
inflammatory and coagulation status, has been associated with the 
progression of CRC [6,7]. Recently, some studies have demonstrat-
ed that PLR might be useful for follow-up conversion of colonic 
and rectal neoplastic polyps to invasive tumors [8]. An elevated 
PLR was associated with poor prognosis of CRC, and thus PLR 
could serve as prognostic predictors in CRC patients [9].

Body composition analysis describes the percentages of fat, pro-
tein, minerals in human bodies. Bioelectrical impedance analysis 
(BIA) is a method used to determine body composition; it esti-
mates impedance to alternating electrical current as it passes 
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through the body of the user and is affected by the volume of water 
present in different tissue types. It is a noninvasive method and has 
very few side-effects. 

Several studies have established a relationship between body 
composition and CRC. Fat composition of CRC patients is also 
known to affect cancer risk, prognosis, recurrence, and treatment 
toxicity [10]. Body muscle composition is also known to affect 
postoperative clinical outcomes, prognosis, and chemotoxicity of 
CRC [11-13]. Therefore, in our study, we aimed to investigate the 
relationship between body composition and PLR in patients with 
CRC. 

METHODS

Patients
Using the medical records collected between May 2015 and June 
2018, we retrospectively reviewed 605 consecutive cases of prima-
ry CRC where patients received surgical treatment. A total of 110 
patients who underwent anthropometric measurement by InBody 
770 (Biospace, Seoul, Korea) were included in our study, and the 
following exclusion criteria were considered for the selection of 
participating patients: (1) synchronous or previous malignancies; 
(2) malignancies other than adenocarcinoma; (3) refusal to under-
go the BIA test; and (4) missing PLR score data. Finally, the selected 
population of 110 patients included 77 men (70.0%) and 33 wom-
en (30.0%). Using a prospectively collected database, information 
regarding patients’ demographics and hematological parameters 
(from blood samples) was obtained; this included data regarding 
age, sex, history of smoking and drinking, American Society of 
Anesthesiologists grade, height, weight, sidedness and location of 
the tumor, and preoperative carcinoembryonic antigen (CEA) and 
carbohydrate antigen 19-9 (CA19-9) levels. This study protocol 
was approved by the Institutional Review Board of the Dongsan 
Medical Center (IRB No. 2018-12-024), and informed consent 
was obtained from all patients.

Preoperative evaluation and surgical treatment
All of the patients underwent a colonoscopy, biopsy, and staging 
scan (including computed tomography of the chest, abdomen, and 
pelvis, and magnetic resonance imaging of the pelvis). In addition, 
positron emission tomography scans and endorectal ultrasounds 
were carried out in few patients. Following the original description 
[14], we applied the general principles of complete mesocolic or 
mesorectal excision and central vascular ligation for CRC. The 
primary tumor was resected by sharp dissection of the visceral 
plane from the parietal fascia layer along with the entire regional 
mesocolon in an intact package. For right-sided colon cancer, radi-

cal lymphadenectomy was performed along the primary feeding 
vessels following a vertical line to expose the superior mesenteric 
vein. For left-sided colon or rectal cancer, high or selective ligation 
of the inferior mesenteric artery along with the lymph node dissec-
tion was performed based on the tumor location. Tumor stages 
were classified according to the guidelines of the American Joint 
Committee on Cancer staging system, 6th edition.

Assessment of hematologic parameters and inflammation-
based prognostic scores 
During the outpatient visit, patients’ blood samples were collected 
just before their surgery to investigate the hematologic parameters, 
including hemoglobin, white blood cell (WBC), platelet, and albu-
min. A complete blood cell count was performed on these blood 
samples to calculate the PLR. The PLR was calculated as the abso-
lute count of platelets divided by the absolute count of lympho-
cytes. Patients were divided into the low and high PLR groups us-
ing a cutoff value of 150 [9]. In addition, other inflammation-based 
prognostic scores were calculated (prognostic nutritional index 
[PNI]: 10 × serum albumin concentration (g/dL)+0.005 × absolute 
lymphocyte count; neutrophil lymphocyte ratio [NLR]: absolute 
neutrophil count/absolute lymphocyte count).

Bioelectrical impedance analysis
Using InBody 770 (Biospace), a BIA test was performed at the pa-
tient’s first visit to estimate their body composition. Further, we 
studied the various parameters of BIA and generated the following 
categories of measured variables: body composition or metabolic 
index, fat index, and muscle index.

Statistical analysis
All statistical analyses were performed using SPSS statistical soft-
ware version 25.0 (IBM Corp., Armonk, NY, USA). The results 
were presented as means with standard deviations (mean ± SD) for 
continuous outcomes, and as frequencies and percentages for cate-
gorical outcomes. Categorical variables were analyzed using the 
chi-square and Fisher exact tests. Continuous variables were ana-
lyzed with independent t-test and Mann-Whitney test. A P-value 
of < 0.05 was considered to be statistically significant.

RESULTS

Baseline characteristics
This study included 110 CRC patients, and the baseline character-
istics of these patients are summarized in Table 1. Their mean age 
was 68.3 ± 9.6 years, and 77 of 110 patients (70.0%) were male. 
There were 74 patients (67.3%) with left-sided CRC and 38 (34.5%) 
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Hematological parameters and inflammation-based 
prognostic scores
Hematological parameters according to the PLR are presented in 
Table 2. Relative to the low PLR group, serum hemoglobin 
(P < 0.001) and albumin (P = 0.021) levels were significantly lower 
in the high PLR group patients. WBC level was not significantly 
different between the two groups; however, there were significant 
differences in the platelet level (P < 0.001), and the proportion of 
neutrophil (P < 0.001) and lymphocyte (P < 0.001) in WBC. Other 

with rectal cancer. Patients’ mean CEA and CA19-9 levels were 
3.80 ± 4.93 and 13.45 ± 13.27, respectively. According to PLR, 45 
patients (40.9%) had a low PLR (PLR < 150), while 65 patients 
(59.1%) had a high PLR (PLR ≥ 150). Patient’s age, sex, smoking 
status, drinking status, American Society of Anesthesiologists 
score, tumor’s location, CEA level, and CA19-9 level did not differ 
significantly between both PLR groups. In contrast, relative to the 
low PLR group, the high PLR patient group exhibited significantly 
greater height (P = 0.043) and lower weight (P = 0.014). 

Table 1. Baseline characteristics of patients     

Characteristic
PLR

Total (n=110) P-value
<150 (n=45) ≥150 (n=65)

Age (yr) 67.6± 9.1 68.8± 10.0 68.3± 9.6 0.510

Sex
   Male
   Female

  
33 (73.3)
12 (26.7)

  
44 (67.7)
21 (32.3)

  
77 (70.0)
33 (30.0) 

0.526
  
  

Smoking 19 (42.2) 30 (46.2) 49 (44.5) 0.683

Drinking 24 (53.3) 24 (36.9) 48 (43.6) 0.088

Height (cm) 156.9± 19.4 162.5± 8.2 160.2± 14.1 0.043

Weight (kg) 64.0± 9.3 59.5± 9.3 61.3± 9.5 0.014

ASA score
   1
   2
   3

  
11 (24.4)
28 (62.2)
6 (13.3)

  
18 (27.7)
38 (58.5)
9 (13.8)

  
29 (26.4)
66 (60.0)
15 (13.6)

0.917
  
  
  

Sidedness
   Right-sided
   Left-sided

  
13 (28.9)
32 (71.1)

  
23 (35.4)
42 (64.6)

  
36 (32.7)
74 (67.3)

0.475
  
  

Tumor location
   Colon
   Rectum

  
32 (71.1)
13 (28.9)

  
40 (61.5)
25 (38.5)

  
72 (65.5)
38 (34.5)

0.299
  
  

CEA (ng/mL) 3.49± 4.04 4.02± 5.49 3.80± 4.93 0.584

CA19-9 (U/mL) 11.98± 9.94 14.50± 15.20 13.45± 13.27 0.333

Values are presented as mean± standard deviation or number (%).    
PLR, platelet-to-lymphocyte ratio; ASA, American Society of Anesthesiologists; CEA, carcinoembryonic antigen; CA19-9, carbohydrate antigen 19-9. 

Table 2. Hematological parameters of patients     

Parameter
PLR

Total (n=110) P-value
<150 (n=45) ≥150 (n=65)

Hemoglobin (g/dL) 13.5± 1.6 11.9± 1.7 12.5± 1.9 < 0.001

WBC (103/μL) 
   Neutrophil (%)
   Lymphocyte (%)

6,275.1± 1,432.8
57.2± 7.1
31.9± 7.3

6,107.2± 2,408.7
66.8± 8.8
22.2± 8.1

6,175.9± 2,059.6
62.9± 9.4
26.2± 9.1

0.649
< 0.001
< 0.001

Platelet (103/μL) 220.8± 53.2 280.5± 76.9 256.1± 74.0 < 0.001

Albumin (g/dL) 4.3± 0.3 4.1± 0.5 4.2± 0.4 0.021

PNI score 52.59± 4.49 47.23± 5.59 49.42± 5.79 < 0.001

NLR score 1.96± 0.84 3.94± 3.54 3.13± 2.93 < 0.001

Values are presented as mean± standard deviation.    
PLR, platelet-to-lymphocyte ratio; WBC, white blood cell; PNI, prognostic nutritional index; NLR, neutrophil lymphocyte ratio. 
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inflammation-based prognostic scores were also calculated for the 
PLR groups. The PNI score was significantly lower in the high PLR 
group (P < 0.001), while the NLR score was significantly higher in 
the high PLR group (P < 0.001). 

Pathological characteristics
Pathological findings of patients according to PLR are provided in 
Table 3. The largest dimension of the tumor mass was overall great-
er in the high PLR group (P = 0.048). Well or moderately differenti-
ated tumors were the predominant type in both PLR groups; how-
ever, the proportion of poorly differentiated or mucinous tumors 
significantly increased in the high PLR group (P = 0.037). The high 
PLR group appeared to have more advanced T stages, although 
these differences were not statistically significant (P = 0.097). In 
present study, two patient groups did not exhibit statistically signifi-
cant differences in N stage, lymphovascular invasion, tumor bud-

ding, perineural invasion, and extranodal tumor deposit. 

Body composition indices according to PLR
The results of body composition analyses of the patients are sum-
marized in Table 4. We classified our results in three categories: 
body composition or metabolic, fat, and muscle indices. Body 
composition or metabolism indices did not significantly differ be-
tween both PLR groups. However, all indices related to fat (body 
fat mass, percent body fat, body fat mass of trunk, visceral fat area, 
fat mass index, and measured fat thickness of the abdomen) and 
two indices related to muscle (arm muscle circumference and 
measured muscle circumference of the abdomen) were signifi-
cantly lower in the high PLR group (P < 0.05). 

The results of body composition analysis according to sex 
groups are described in Tables 5 and 6. In male participants, all in-
dices which were significantly different in Table 4 remained statis-

Table 3. Clinicopathological findings of patients     

Finding
PLR

Total (n=110) P-value
<150 (n=45) ≥150 (n=65)

Mass size (large diameter, cm)  3.3± 1.8 4.2± 2.4 3.8± 2.2 0.048

T stagea)

   T1
   T2
   T3
   T4

  
14 (31.1)
10 (22.2)
19 (42.2)
2 (4.4)

  
11 (16.9)
12 (18.5)
29 (44.6)
8 (12.3)

  
25 (22.7)
22 (20.0)
48 (43.6)
10 (9.1)

0.097
  
  
  
  

N stage
   N0
   N1
   N2

  
29 (64.4)
14 (31.1)
2 (4.4)

  
47 (72.3)
13 (20.0)
5 (7.7)

  
76 (69.1)
27 (24.5)
7 (6.4)

0.365
  
  
  

M stage
   M0
   M1

  
44 (97.8)
1 (2.2)

  
63 (96.9)
2 (3.1)

  
107 (97.3)

3 (2.7)

0.787
  
  

Stageb)

   I
   II
   III
   IV

  
19 (42.2)
10 (22.2)
15 (33.3)
1 (2.2)

  
21 (32.3) 
21 (32.3)
16 (24.6)
2 (3.1)

  
40 (36.4)
31 (28.2)
31 (28.2)
3 (2.7)

0.205
  
  
  
  

Lymph node (total) 18.2± 6.8 19.4± 10.8 18.9± 9.3 0.478

Lymph node (positive) 0.7± 1.1 0.6± 1.6 0.6± 1.4 0.762

Differentiation
   Well or moderate
   Poor or mucinous

  
44 (97.8)
 1 (2.2)

  
56 (86.2)
 9 (13.8)

  
100 (90.9)
10 (9.1)

0.037
  
  

Lymphovascular invasion 9 (20.0) 18 (27.7) 27 (24.5) 0.357

Tumor budding 16 (35.6) 23 (35.4) 39 (35.5) 0.985

Perineural invasion 6 (13.3) 14 (21.5) 20 (18.2) 0.273

Extranodal tumor deposit 6 (13.3) 9 (13.8) 15 (13.6) 0.939

Values are presented as mean± standard deviation or number (%).    
PLR, platelet-to-lymphocyte ratio.    
a)T0= 3 cases, Tis= 2 cases. b)Stage 0= 5 cases.
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tically significant and same tendency between PLR groups. In fe-
male patients, none of the measured indices were significantly dif-

ferent between the two PLR groups.

Table 5. InBody 770 body composition analysis of male patients     

Parameter
PLR

Total (n=77) P-value
<150 (n=33) ≥150 (n=44)

Metabolic index
   Protein (kg)
   Minerals (kg)
   Basal metabolic rate (kcal)

  
9.6± 1.2

3.21± 0.41
1,430.3± 134.5

  
9.4± 1.2

3.16± 0.42
1,406.9± 127.4

  
9.5± 1.2

3.18± 0.41
1,417.0± 130.2

  
0.420
0.619
0.438

Fat index
   Body fat mass (kg)
   Percent body fat
   Body fat mass of trunk (kg)
   Visceral fat area (cm2)
   Fat mass index (kg/m2)
   Measured fat thickness of the abdomen (cm)

  
17.3± 4.4
25.9± 5.0
9.0± 2.6

81.0± 21.6
6.3± 1.6
1.0± 0.2

  
13.7± 4.6
21.8± 4.9
6.8± 2.7

62.3± 20.5
5.0± 1.6
0.8± 0.2

  
15.2± 4.9
23.5± 5.3
7.8± 2.9

70.3± 22.8
5.5± 1.7
0.9± 0.2

  
0.001
0.001
0.001

< 0.001
0.001
0.001

Muscle index
   Soft lean mass (kg)
   Fat free mass (kg)
   Fat free mass index (kg/m2)
   Skeletal muscle mass (kg)
   Soft lean mass of trunk (kg)
   Arm muscle circumference (cm)
   Measured muscle circumference of the abdomen (cm)

  
46.5± 5.9
49.1± 6.2
17.6± 1.3
27.0± 3.7
22.7± 3.0
27.6± 1.8
80.0± 6.5

  
45.4± 5.6
48.0± 5.9
17.5± 1.2
26.4± 3.6
21.7± 2.8
26.6± 1.8
74.8± 6.6

  
45.9± 5.7
48.5± 6.0
17.6± 1.2
26.6± 3.6
22.2± 2.9
27.0± 1.9
77.1± 7.0

  
0.431
0.438
0.741
0.442
0.148
0.017
0.001

Values are presented as mean± standard deviation.    
PLR, platelet-to-lymphocyte ratio.  

Table 4. InBody 770 body composition analysis of patients     

Parameter
PLR

Total (n=110) P-value
<150 (n=45) ≥150 (n=65)

Metabolic index
   Protein (kg)
   Minerals (kg)
   Basal metabolic rate (kcal)

  
9.0± 1.5

3.06± 0.46
1,367.9± 161.2

  
8.7± 1.6

2.99± 0.48
1,332.6± 166.4

  
8.8± 1.5

3.01± 0.47
1,347.1± 164.5

  
0.251
0.447
0.270

Fat index
   Body fat mass (kg)
   Percent body fat
   Body fat mass of trunk (kg)
   Visceral fat area (cm2)
   Fat mass index (kg/m2)
   Measured fat thickness of the abdomen (cm)

  
17.8± 4.7
27.7± 6.1
9.2± 2.7

84.8± 25.7
6.8± 2.0
1.0± 0.2

  
14.9± 5.0
25.0± 7.2
7.4± 2.8

70.9± 27.0
5.8± 2.1
0.9± 0.3

  
16.1± 5.1
26.1± 6.8
8.1± 2.9

76.6± 27.2
6.2± 2.1
1.0± 0.3

  
0.003
0.038
0.001
0.008
0.015
0.004

Muscle index
   Soft lean mass (kg)
   Fat free mass (kg)
   Fat free mass index (kg/m2)
   Skeletal muscle mass (kg)
   Soft lean mass of trunk (kg)
   Arm muscle circumference (cm)
   Measured muscle circumference of the abdomen (cm)

  
43.7± 7.1
46.2± 7.5
17.3± 1.3
25.3± 4.5
21.3± 3.7
26.9± 2.0
78.4± 7.0

  
42.1± 7.3
44.6± 7.7
17.0± 1.5
24.2± 4.7
20.1± 3.6
25.8± 2.1
73.8± 6.5

  
42.8± 7.3
45.2± 7.6
17.1± 1.4
24.7± 4.6
20.6± 3.6
26.3± 2.1
75.7± 7.0

   
0.265
0.270
0.208
0.260
0.092
0.005
0.001

Values are presented as mean± standard deviation.    
PLR, platelet-to-lymphocyte ratio.  
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Table 6. InBody 770 body composition analysis of female patients     

Parameter
PLR

Total (n=33) P-value
<150 (n=12) ≥150 (n=21)

Metabolic index
   Protein (kg) 
   Minerals (kg)
   Basal metabolic rate (kcal)

  
7.4± 0.8

2.63± 0.28
1,196.3± 86.68

  
7.2± 1.1

2.61± 0.40
1,177.0± 126.7

  
7.3± 1.0

2.62± 0.36
1,184.0± 112.7

  
0.339
0.562
0.349

Fat index
   Body fat mass (kg)
   Percent body fat
   Body fat mass of trunk (kg)
   Visceral fat area (cm2)
   Fat mass index (kg/m2)
   Measured fat thickness of the abdomen (cm)

  
19.0± 5.4
32.7± 6.1
9.6± 3.0

95.1± 33.6
8.2± 2.3
1.2± 0.3

  
17.5± 5.0
31.6± 6.5
8.7± 2.7

88.8± 30.5
7.4± 2.1
1.1± 0.3

  
18.0± 5.1
32.0± 6.3
9.0± 2.8

91.1± 31.3
7.7± 2.2
1.1± 0.3

  
0.443
0.613
0.488
0.537
0.432
0.299

Muscle index
   Soft lean mass (kg)
   Fat free mass (kg)
   Fat free mass index (kg/m2)
   Skeletal muscle mass (kg)
   Soft lean mass of trunk (kg)
   Arm muscle circumference (cm)
   Measured muscle circumference of the abdomen (cm)

  
36.1± 3.8
38.2± 4.0
16.4± 0.8
20.4± 2.4
17.4± 2.1
25.2± 1.4
74.1± 6.5

  
35.2± 5.6
37.3± 5.9
15.7± 1.2
19.8± 3.4
16.7± 2.5
24.2± 1.6
71.7± 5.9

  
35.5± 5.0
37.7± 5.2
15.9± 1.1
20.0± 3.1
17.0± 2.4
24.6± 1.6
72.6± 6.1

  
0.359
0.340
0.058
0.359
0.286
0.125
0.331

Values are presented as mean± standard deviation.    
PLR, platelet-to-lymphocyte ratio. 

DISCUSSION

The present study shows that among CRC patients, all fat and two 
muscle indices (measured by InBody 770) were significantly low 
in the high PLR group, especially in males. In the high PLR group, 
the NLR score was significantly high while the PNI score was sig-
nificantly low. These results suggest that body composition indices 
are closely related to PLR, which is known to be associated with 
prognosis of CRC. 

Previous studies have reported that body composition may play 
a critical role in carcinogenesis and prognosis of CRC. Karahalios 
et al. [10] demonstrated that a 5-kg weight gain was associated with 
a 3% increased risk of CRC, and this association was slightly stron-
ger for men than women. Bardou et al. [15] identified visceral adi-
pose tissue as a potential risk factor for CRC (risk ratio, 1.9; 95% 
confidence interval, 1.1–3.3), suggesting its strong correlation with 
colorectal adenoma prevalence independent of body mass index 
(BMI). Additionally, visceral adipose tissue may serve as a more 
accurate marker than the waist circumference for assessing in-
creased CRC risk. Comparing participants with sarcopenia to 
those without sarcopenia, the odds ratio (95% confidence interval) 
was found to be 1.99 (1.63–2.43) for advanced CRC patients [16]. 
Lieffers et al. [13] reported that sarcopenia is associated with post-
operative infections and inpatient rehabilitation care, consequently 

resulting in a prolonged hospital stay. For CRC, sarcopenic obesity 
is a predictor of severe postoperative complications after open co-
lon resection and further relates to chemotherapy toxicity [11]. 

Previously, studies have reported that inflammatory and nutri-
tional indices including PNI, NLR, and PLR are related to progno-
sis of CRC, and these indices are further related to each other [17]. 
Preoperative PLR was associated with poor overall survival, dis-
ease-free survival, cancer-specific survival, and recurrence-free 
survival [17]. Additionally, preoperative PNI was a useful predictor 
of postoperative complications and survival outcomes in patients 
with CRC [18]. Li et al. [19] reported that elevated pretreatment 
NLR predicted poor overall survival and differentiation of the tu-
mor. In the present study, PNI was significantly low, and NLR was 
significantly high in the high PLR group. These results are consis-
tent with the findings of the previous studies.

In the present study, high PLR group patients had large mass size 
and poorly differentiated tumors; however, there was no signifi-
cant relationship between other pathologic findings and PLR in 
our CRC patients. Previous studies have shown that elevated PLR 
is a poor predictor of clinicopathologic features in CRC patients 
[20]. Ozawa et al. [6] observed large tumor mass size and a high 
proportion of poorly differentiated tumors in the high PLR group 
with stage II CRC. Further, Park et al. [12] demonstrated that T 
stage, vascular invasion, and perineural invasion were significantly 
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high in the high PLR patients. 
Several studies have observed that arm circumference is related 

to inflammatory responses and nutritional status of patients with 
cancer [18]. However, to our knowledge, there exists only one study 
that analyzed the relationship between PLR and body composition 
measured by BIA. Liaw et al. [21] reported that PLR levels exhibit 
an independent negative association with the skeletal muscle index 
measured by BIA. Since then, there have been no studies conducted 
to investigate the relationship between PLR and body compositions 
measured by InBody 770, a new version of InBody. InBody 770 has 
unique body composition indices including arm muscle circumfer-
ence and measured muscle circumference of the abdomen that 
might be considered superior to previously used anthropometric 
indices such as mid-upper arm circumference. In our study, low 
arm muscle circumference and measured muscle circumference of 
the abdomen were related to a high PLR, especially in the male 
group; however, further study is needed to validate these results. 

Interestingly, in this study, low fat indices were exclusively related 
to high PLR in the male group. There have been no studies con-
ducted on the relationship between fat compositions and PLR. 
However, previous studies have reported platelet and lymphocyte 
counts to be associated with fat compositions in the body. Bahadir 
et al. [22] reported that there is a significant increase in lymphocyte 
count with increasing BMI. Further, Samocha-Bonet et al. [23] 
found that platelet count was positively correlated with BMI only 
in females. Females have high body fat mass and excessive adipose 
tissue that can together induce systemic and chronic inflammation 
through the release of inflammatory cytokines including interleu-
kin 6 [24]. These inflammatory cytokines play a crucial role in in-
creasing the platelet count. We believe that our results regarding fat 
indices showing sex differences may be suggestive of a positive 
correlation between platelet count and BMI in females. However, 
this observation should be interpreted with caution due to the 
small sample size of female participants included in this study.

We acknowledge that this study had some limitations worth 
noting. Firstly, this study was retrospectively performed at a single 
center. Secondly, it was difficult to avoid a selection bias when col-
lecting information on patients with CRC. Thirdly, our study in-
cluded a small number of patients and lacked their survival data 
due to short follow-up period. Additionally, we failed to obtain pa-
tient data regarding metabolic diseases such as diabetes mellitus, 
dyslipidemia, hypertension, and liver diseases.

In summary, this study demonstrated that InBody 770 body 
composition indices including fat and muscle indices were related 
to PLR in CRC patients, especially in males. These results suggest 
that preoperative low muscle and fat indices may be related to poor 
prognosis of CRC. 
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