Int J Clin Exp Med 2019;12(8):10922-10930
www.ijcem.com /ISSN:1940-5901/IJCEM0091943

Case Report
The prognostic value of preoperative pre-albumin and
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Abstract: Background: The presence of malnutrition and systematic inflammatory response can cause a shorter
survival and higher possible complications in patients with malignancy. Routine peripheral blood tests and liver
function tests reflecting immune and nutritional status, were reported to be the predictors of overall survival (OS)
in some tumor patients. Aims: This retrospective study aimed to assess the prognostic value of preoperative prealbumin, albumin, hemoglobin and prognostic nutritional index (PNI) for OS in gastric cancer (GC) patients. Methods: A total of 368 patients who were diagnosed with GC and underwent surgery between December 2010 and
December 2012 were followed-up until October 2016. Receiver operating characteristic (ROC) curve analysis was
used to determine the cutoff values of pre-albumin, albumin and PNI. Then, a score system including pre-albumin
and PNI was constructed. Kaplan-Meier curves and Cox regression analyses were used to calculate OS characteristics. Results: The cutoff values of pre-albumin, albumin and PNI were 192.5 mg/L, 42 g/L and 48.37, respectively
by ROC curve analysis. The Kaplan-Meier survival curves revealed that GC patients with hemoglobin ≥ 120 g/L (P =
0.006), albumin ≥ 42 g/L (P = 0.034), pre-albumin ≥ 192.5 mg/L (P = 0.000), tumor size < 5 cm (P = 0.000), PNI ≥
48.37 (P = 0.001) and well differentiation grade (P = 0.026) had longer OS. Additionally, pre-albumin, PNI and TNM
stage were demonstrated to be independent risk factors for the overall survival, and the area under the ROC curve
of the new score model was 0.637 (95% confidence interval: 0.581-0.694), showing a reliable ability to evaluate
the prognostic value of GC patients. Conclusions: Preoperative pre-albumin and PNI were independent prognostic
factors and the new score model in our study may serve as a reliable index to predict the prognosis of GC patients.
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Introduction
Gastric cancer is the fourth most prevalent
malignant cancer worldwide [1], almost two
thirds of the cases occur in developing countries [2]. The GC patients are commonly diagnosed at refractory advanced stage leading
into poor prognosis [3]. Therefore, it is important to find appropriate prognostic factors
which can help to improve diagnosis and therapy of GC patients.
Studies have shown that the presence of malnutrition and systematic inflammatory response can cause a shorter survival and higher
possible complications in patients with malignancy [4, 5]. Peripheral blood tests and liver
function tests were reported to be the predictors of OS in some tumors, such as colorectal

cancer, breast cancer, hepatocellular carcinoma and gastric cancer [6-9]. Among them,
serum albumin has a long half-life (nearly 20
days) and is associated with postoperative morbidity and the survival of patients [10-12]. While
pre-albumin, which is synthesized in the liver
has a shorter half-life (nearly 2 days), and is
more sensitive during the perioperative period
[13, 14]. According to the related research, prealbumin is a remarkable prognostic factor for
evaluating outcomes of colon [15], esophagus
[16], ovarian [17] and lung cancers [18, 19], but
few studies were republished to access the prediction of pre-albumin for survival outcome in
GC patients.
The Prognostic Nutritional Index (PNI) is calculated by two indexes, lymphocytes and serum
albumin, which can reflect nutrition and immune
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function, therefore some researchers reported
that PNI can predict long-term outcomes of GC
patients.
In this study, we collected information regarding basic patient characteristics and preoperative laboratory tests, including pre-albumin and
PNI, and explored their prognostic values of OS
in GC patients.
Materials and methods
Ethics
This study was approved by the Ethics Committee of the Affiliated Wuxi People’s Hospital
of Nanjing Medical University. Written informed
consent was obtained from each patient. The
study complied was performed in accordance
with the guidelines of Declaration of Helsink.
Patients
Clinico-pathological data of 368 patients, who
were diagnosed with gastric cancer and underwent radical total or subtotal gastrectomy in
the Affiliated Wuxi People’s Hospital of Nanjing
Medical University between December 2010
and December 2012, were analyzed retrospectively in this study. Information was collected
regarding basic patient characteristics. The disease progression in the GC patients was classified using the guidelines outlined in the seventh
edition of the American Joint Committee on
cancer (AJCC) about tumor-node-metastasis
(TNM) staging [21].
Inclusion and exclusion criteria
The eligibility criteria included: 1) all patients
were diagnosed with gastric cancer by gastroscopy; 2) they had no heart disease or other
important organ dysfunction; 3) the need of
surgery was definite; 4) their peripheral blood
tests were obtained within one week before
surgery.
Exclusion criteria from the study included the
following conditions: 1) the patient had previous malignant tumors or multiple primary cancers, 2) the patient had received radiotherapy
or chemotherapy before the operation, 3) the
patient had some disease which can affect the
counting of peripheral blood cells, such as liver
cirrhosis, infection and so on 4) the patient
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died within 30 days after surgery in the process
of follow-up.
Definition of prognostic nutritional index and
the new score model
The prognostic nutritional index (PNI) was calculated using the following formula: serum
albumin (g/L) + 5× total lymphocyte count
(×109/L) [22]. The cutoff values of PNI, prealbumin and albumin were determined by ROC
curve for the prediction of survival outcomes
based on the Youden index [maximum (sensitivity + specificity -1) [23].
The new score model (PNI-prealbumin) was calculated as follows: the patients with both an
elevated PNI (≥ 48.37) and prealbumin (≥
192.5) were assigned a score of 2; the patients
with only one elevated value were assigned a
score of 1; the patients with no elevated values
were assigned a score of 0.
Follow-up and treatment
The study collected a total of 488 cases of
gastric cancer patient with complete information. After surgery, they accepted 4-6 cycles of
first-line adjuvant combination chemotherapy
with oxaliplatin plus 5-fluorouracil/leucovorin
(FOLFOX) or a prodrug of 5-fluorouracil (capecitabine; CapeOX). Their follow-up dates were obtained through telephones and outpatient
visit. Enrolled patients were prospectively followed-up until December 2017. Follow-up was
performed in regular intervals (every 3 months
for the first 2 years after operation, every 6
months in years 3-5, and every 12 months after
5 years). According to the inclusion and exclusion criteria, 368 patients were included in the
final analysis of this study.
Statistical analysis
All statistical analyses were conducted using
SPSS software (version 16.0). The associations
between pre-albumin levels and clinico-pathological features were explored and assessed by
the χ2 tests or the Fisher exact test, as appropriate. For analysis of overall survival, KaplanMeier curves were constructed and statistical
analysis was carried out using the log-rank test.
Both univariate and multivariate survival analysis were performed using the Cox proportional
hazard model. A comparison of the new score
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Figure 1. The Kaplan-Meier survival curves for patients in high hemoglobin and low hemoglobin, high pre-albumin and low pre-albumin, high PNI and low PNI, high
PNI, large tumor size and small tumor size, high albumin and low albumin, well differentiation grade and poor differentiation grade. The p value of log rank test of
(A-F) was 0.006, 0.034, 0.000, 0.000, 0.001 and 0.026, respectively.
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model and other serum indexes was also performed according to the area under the ROC
curve (AUC). For all tests, P < 0.05 was considered to be statistically significant.
Results
Patients’ characteristics
Based on the cut-off values of PNI, pre-albumin
and albumin, the patients were divided into low
and high level groups for further analysis.
Overall, 279 (75.8%) patients were males and
89 (24.2%) were females. The median age of
patients was 64 years old (range, 28-83). The
median follow-up months were 41 (range,
1.5-72).
Cutoff values of prognostic factors

grade group and poor differentiation grade
group (F) were shown as follows (Figure 1). The
patients with hemoglobin ≥ 120 g/L (P =
0.006), albumin ≥ 42 g/L (P = 0.034), pre-albumin ≥ 192.5 mg/L (P = 0.000), tumor size < 5
cm (P = 0.000), PNI ≥ 48.37 (P = 0.001) and
well differentiation grade (P = 0.026) had longer OS.
The risk factors for overall survival
As indicated by a univariate analysis, hemoglobin, albumin, pre-albumin, tumor size and PNI
all significantly impacted the overall survival
(Table 2). Multivariate survival analysis showed
that the TNM stage, PNI and the pre-albumin
levels were independent risk factors for the
overall survival.

Using the ROC curve, we determined that the
recommended cutoff values of PNI, albumin
and pre-albumin were 48.37 [sensitivity, 66.5;
specificity, 51.7; area under the curve (AUC),
0.589; P = 0.004]; 42 g/L [sensitivity, 58.7;
specificity, 46.9; area under the curve (AUC),
0.621; P = 0.037] and 192.5 mg/L [sensitivity,
78.7; specificity, 45.1; area under the curve
(AUC), 0.611; P = 0.000], respectively (Figure
2).

Predictive value of the new score model

Relationship of baseline pre-albumin levels
and PNI with clinico-pathologic characteristics

Discussion

The association was shown in Table 1. The
serum pre-albumin was not significantly correlated with differentiation grade or tumor location; however, the association between prealbumin and gender (P = 0.002), age (P =
0.006), hemoglobin (P < 0.001), albumin (P <
0.001), tumor size (P < 0.001), complications
and TNM stage (P = 0.018) were significant. PNI
was correlated with age (P < 0.001), hemoglobin (P < 0.001), albumin (P < 0.001), tumor
location (P < 0.05) and complications (P <
0.05).
The Kaplan-Meier survival curves of patients
The Kaplan-Meier survival curves for patients
in the high hemoglobin group and low hemoglobin group (A), high pre-albumin group and low
pre-albumingroup (B), high PNI group and low
PNI group (C), large tumor size group and small
tumor size group (D), high albumin group and
low albumin group (E) and well differentiation
10925

To further evaluate the prognostic values of the
prognostic scores, ROC analysis was performed
(Figure 3). The PNI-prealbumin score had a
higher AUC value (0.637; P = 0.000) than PNI
(area under the curve (AUC), 0.586; P = 0.005),
albumin (area under the curve (AUC), 0.544; P
= 0.151) and pre-albumin (area under the curve
(AUC), 0.619; P = 0.000).

Preoperative nutritional status and systematic
inflammatory response have significant impact
on patients’ quality of life and overall survival
[24]. Recently, growing interest has focused on
using albumin, pre-albumin and lymphocytes to
assess nutritional status. This study showed
that pre-albumin was an independent factor for
predicting postoperative survival outcomes,
therefore pre-albumin may have a more sensitive value for predicting OS than albumin.
Moreover, from the relationship of baseline prealbumin levels with clinico-pathologic characteristics, serum pre-albumin was significantly
correlated with complications of patients after
surgery, and some studies show that pre-albumin has a predictive value of mortality in
patients undergoing radiotherapy for head and
neck cancer or cardiac surgery, medical complications in severe anorexia nervosa [25-28].
Thus if we can provide potential nutrition support before surgery, the low preoperative prealbumin level of patients may be improved,
which could reduce postoperative complicaInt J Clin Exp Med 2019;12(8):10922-10930
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Figure 2. The ROC curve of PNI, albumin and pre-albumin.
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Table 1. Relationship between the pre-albumin and PNI with clinicopathologic characteristics
Patient-related factors
Gender
Male
Female
Age (years)
< 60
≥ 60
Tumor sizes
< 5 cm
≥ 5 cm
TNM stage
I, II
III
Differentiation grade
Well
Poor
Albumin (g/L)
< 42
≥ 42
Hemoglobin (g/L)
< 120
≥ 120
Tumor location
U
M
L
Complications after surgery
No
Yes
*

pre-albumin (mg/L)
< 192.5
≥ 192.5
(n = 129)
(n = 239)

PNI
P value

< 48.37
(n = 160)

≥ 48.37
(n = 208)

124
35

155
54

0.002*
86
43

193
46

0.396

0.006*
32
97

91
148

0.000*
36
124

87
121

0.000*
49
80

137
102

0.062
72
88

114
94

63
97

85
123

102
58

140
68

0.018*
42
87

106
133

89
40

153
86

0.773

0.199

0.476

0.000*
64
65

52
187

0.000*
141
19

35
173

0.000*
85
44

93
146

0.000*
109
51

69
139

0.068
73
23
33

164
29
46

0.013*
94
28
38

143
24
41

0.000*
108
21

231
8

P value

0.035*
142
18

197
11

considered to be statistically significant.

Table 2. Univariate and Multivariate analyses of factors for prediction of overall survival

Gender (male/female)
Age (< 60 years/≥ 60 years)
Tumor size (< 5 cm/≥ 5 cm)
TNM stage (I, II/III)
Differentiation grade (well/poor)
Albumin (< 42 g/L/≥ 42 g/L)
Pre-albumin (< 192.5 mg/L/≥ 192.5 mg/L)
Hemoglobin (< 120 g/L/≥ 120 g/L)
PNI (< 48.37/≥ 48.37)
*

Univariate analysis
P value
χ2 value
0.498
0.348
0.000*
3.110
0.000*
32.936
0.026*
2.784
0.034*
0.797
0.000*
7.439
*
0.006
0.013
0.001*
5.776

Multivariate analysis
HR value (95% CI)

P value

1.318 (0.970, 1.792)
2.792 (1.966, 3.964)
0.778 (0.579, 1.045)
1.185 (0.816, 1.722)
0.664 (0.495, 0.891)
1.017 (0.754, 1.373)
0.621 (0.422, 0.916)

0.078
0.000*
0.095
0.372
0.006*
0.910
0.016*

considered to be statistically significant.

tions and mortality. In this study, we also know
that serum pre-albumin was significantly corre10927

lated with tumor size (P < 0.001) and TNM
stage (P < 0.05). So the prealbumin may have a
Int J Clin Exp Med 2019;12(8):10922-10930
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these patients, and these patients also need
more attention and care in follow up after surgery.

Figure 3. The ROC curve of four indexes for predicting overall survival in 368 patients with gastric cancer after resection. PNI-pre-albumin (the new score
model: the combination of PNI and pre-albumin); PNI
(prognostic nutritional index). The ROC curve of PNIprealbumin: sensitivity, 88.4; specificity, 31.0; PPV,
0.385; NPV, 0.930. The ROC curve of PNI: sensitivity,
66.5; specificity, 50.7; PPV, 0.534; NPV, 0.631. The
ROC curve of Prealbumin: sensitivity, 78.7; specificity
45.1; PPV, 0.350; NPV, 0.893.

significant value to determine the progression
of GC patients.
Another index for assessing nutritional status
and systematic inflammatory response was
PNI. This study suggested the patients with a
high level of PNI had a longer OS, PNI was also
an independent factor for predicting postoperative survival outcomes. Related studies have
shown that low PNI was associated with the
depth of tumor invasion and lymph node metastasis [29], so PNI should be included in the routine assessment of gastric cancer patients.
Preoperative immunonutrition significantly
influences the postoperative complications and
length of hospital stay [30, 31], we can adjust
preoperative nutritional and immunological status to determine the optimal PNI index, which
can improve the prognosis of the patients.
The Kaplan-Meier survival curves revealed that
GC patients with hemoglobin < 120 g/L (P =
0.006), albumin < 42 g/L (P = 0.034), pre-albumin < 192.5 mg/L (P = 0.000), tumor size ≥ 5
cm (P = 0.000), PNI < 48.37 (P = 0.001) and
poor differentiation grade (P = 0.026) had
shorter OS, and we can make comprehensive
assessments with these patients before surgery. For example, we can take radi or chemotherapy or provide potential nutrition support
before surgery to improve the prognosis of
10928

In this study, we construct a new score model
to better evaluate the prognosis of GC patients.
Multivariate survival analysis showed that the
TNM stage, PNI and pre-albumin levels were
independent risk factors for the over survival.
Considering that the pTNM stage can only be
evaluated in specimens after surgery, so the
TNM stage was excluded from this score model.
The PNI-prealbumin score had a higher AUC
value (0.637; P = 0.000) than PNI, albumin and
pre-albumin, showing a reliable discrimination
ability to act as a prognostic index of GC
patients. This index is also simple and inexpensive to get before surgery, so it may benefit a lot
to our patients.
There are some potential limitations of this
study. First, there are other potential confounding factors including specific tumor markers
and inflammatory markers that are not included in this study, and there might be other reasonable cut-off levels for each ratio.
In conclusion, we found that the patients with
hemoglobin ≥ 120 g/L, albumin ≥ 42 g/L, prealbumin ≥ 192.5 mg/L , tumor size < 5 cm, PNI
≥ 48.37 and well differentiation grade (P =
0.026) had longer OS. Moreover, our study further demonstrated that preoperative pre-albumin and PNI were independent prognostic factors and the new score model may serve as a
reliable index to evaluate the prognosis of gastric cancer patients.
Disclosure of conflict of interest
None.
Address correspondence to: Qiang Zhan, Department of Gastroenterology, Affiliated Wuxi People’s Hospital of Nanjing Medical University, Wuxi
214023, China. E-mail: zhangqiangzqq@163.com

References
[1]

[2]

Ferlay J, Soerjomataram I, Dikshit R, Eser S,
Mathers C, Rebelo M, Parkin DM, Forman D
and Bray F. Cancer incidence and mortality
worldwide: sources, methods and major patterns in GLOBOCAN 2012. Int J Cancer 2015;
136: E359-386.
Liu Y, Zhang Q, Ren C, Ding Y, Jin G, Hu Z, Xu Y,
Shen H. A germline variant N375S in MET and

Int J Clin Exp Med 2019;12(8):10922-10930

Pre-albumin and PNI in gastric cancer

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]
[14]

gastric cancer susceptibility in a Chinese population. J Biomed Res 2012; 26: 315-318.
Wang W, Li YF, Sun XW, Chen YB, Li W, Xu DZ,
Guan XX, Huang CY, Zhan YQ, Zhou ZW. Prognosis of 980 patients with gastric cancer after
surgical resection. Chin J Cancer 2010; 29:
923-930.
Bauer J, Capra S, Ferguson M. Use of the
scored patient-generated subjective global assessment (PG-SGA) as a nutrition assessment
tool in patients with cancer. Eur J Clin Nutr
2002; 56: 779-785.
Crumley AB, McMillan DC, McKernan M, Going
JJ, Shearer CJ, Stuart RC. An elevated C-reactive protein concentration, prior to surgery, predicts poor cancer-specific survival in patients
undergoing resection for gastro-esophageal
cancer. Br J Cancer 2006; 94: 1568-1571.
Hu B, Yang XR, Xu Y, Sun YF, Sun C, Guo W,
Zhang X, Wang WM, Qiu SJ, Zhou J, Fan J. Systemic immune-inflammation index predicts
prognosis of patients after curative resection
for hepatocellular carcinoma. Clin Cancer Res
2014; 20: 6212-22.
Walsh SR, Cook EJ, Goulder F, Justin TA, Keeling NJ. Neutrophil-lymphocyte ratio as a prognostic factor in colorectal cancer. J Surg Oncol
2005; 91: 181-4.
Azab B, Bhatt VR, Phookan J, Murukutla S,
Kohn N, Terjanian T, Widmann WD. Usefulness
of the neutrophil-to-lymphocyte ratio in predicting short- and long-term mortality in breast
cancer patients. Ann Surg Oncol 2012; 19:
217-24.
Caro JJ, Salas M, Ward A, Goss G. Anemia as
an independent prognostic factor for survival
in patients with cancer: a systemic, quantitative review. Cancer 2001; 91: 2214-21.
Bountziouka V, Panagiotakos BD. Statistical
methods used for the evaluation of reliability
and validity of nutrition assessment tools used
in medical research. Curr Pharm Des 2010;
16: 3770-5.
Suh B, Park S, Shin DW, Yun JM, Keam B, Yang
HK, Ahn E, Lee H, Park JH, Cho B. Low albuminto-globulin ratio associated with cancer incidence and mortality in generally healthy
adults. Ann Oncol 2014; 25: 2260-6.
Kinoshita A, Onoda H, Imai N, Iwaku A, Oishi M,
Tanaka K, Fushiya N, Koike K, Nishino H, Matsushima M. The C-reactive protein/albumin
ratio, a novel inflammation-based prognostic
score, predicts outcomes in patients with hepatocellular carcinoma. Ann Surg Oncol 2015;
22: 803-10.
Slattery E, Patchett S. Albumin as a marker of
nutrition: a common pitfall. Ann Surg 2011;
254: 667-8.
Davis CJ, Sowa D, Keim KS, Kinnare K, Peterson S. The use of prealbumin and C-reactive

10929

[15]

[16]

[17]
[18]

[19]

[20]

[21]
[22]

[23]
[24]

[25]

[26]

protein for monitoring nutrition sup-port in
adult patients receiving enteral nutrition in an
urban medical center. JPEN J Parenter Enter
Nutr 2012; 36: 197-204.
Byström P, Berglund A, Nygren P, Wernroth L,
Johansson B, Larsson A, Glimelius B. Evaluation of predictive markers for patients with advanced colorectal cancer. Acta Oncol 2012;
51: 849-859.
Kelly P, Paulin F, Lamont D, Baker L, Clearly S,
Exon D, Thompson A. Pre-treatment plasma
proteomic markers associated with survival in
oesophageal cancer. Br J Cancer 2012; 106:
955-961.
Mählck CG, Grankvist K. Plasma prealbumin in
women with epithelial ovarian carcinoma. Gynecol Obstet Invest 1994; 37: 135-40.
Alifano M, Mansuet-Lupo A, Lococo F, Roche N,
Bobbio A, Canny E, Schussler O, Dermine H,
Régnard JF, Burroni B, Goc J, Biton J, Ouakrim
H, Cremer I, Dieu-Nosjean MC, Damotte D. Systemic inflammation, nutritional status and tumor immune microen-vironment determine
outcome of resected non-small cell lung cancer. PLoS One 2014; 9: e106914.
Kawai H and Ota H. Low perioperative serum
prealbumin Predicts early recurrence after curative pulmonary resection for non-small-cell
lung cancer. World J Surg 2012; 36: 28532857.
Hennessey DB, Burke JP, Ni-Dhonochu T,
Shields C, Winter DC, Mealy K. Preoperative
hypoalbuminemia is an independent risk factor for the development of surgical site infection following gastrointestinal surgery: a multiinstitutional study. Ann Surg 2010; 252:
325-329.
Washington K. 7th edition of the AJCC cancer
staging manual: stomach. Ann Surg Oncol
2010; 17: 3077-9.
Nozoe T, Ninomiya M, Maeda T, Matsukuma A,
Nakashima H, Ezaki T. Prognostic nutritional
index: a tool to predict the biological aggressiveness of gastric carcinoma. Surg Today
2010; 40: 440-3.
Youden WJ. Index for rating diagnostic tests.
Cancer 1950; 3: 32-5.
Read JA, Choy SB, Beale P, Clarke SJ. An evaluation of the prevalence of malnutrition in cancer patients attending the outpatient oncology
clinic. Asia-Pacific Journal of Clinical Oncology
2006; 2: 80-86.
Li B, Liu HY, Guo SH, Sun P, Gong FM, Jia BQ.
Impact of early enteral and parenteral nutrition
on prealbumin and high-sensitivity C-reactive
protein after gastric surgery. Genet Mol Res
2015; 14: 7130-5.
Davis CJ, Sowa D, Keim KS, Kinnare K, Peterson S. The use of prealbumin and C-reactive
protein for monitoring nutrition support in
adult patients receiving enteral nutrition in an

Int J Clin Exp Med 2019;12(8):10922-10930

Pre-albumin and PNI in gastric cancer
urban medical center. JPEN J Parenter Enter
Nutr 2012; 36: 197-204.
[27] Yu PJ, Cassiere HA, Dellis SL, Manetta F, Kohn
N, Hartman AR. Impact of preoperative prealbumin on outcomes after cardiac surgery.
JPEN J Parenter Enter Nutr 2015; 39: 870-4.
[28] Gaudiani JL, Sabel AL, Mehler PS. Low prealbumin is a significant predictor of medical complications in severe anorexia nervosa. Int J Eat
Disord 2014; 47: 148-56.
[29] Migita K, Takayama T, Saeki K, Matsumoto S,
Wakatsuki K, Enomoto K, Tanaka T, Ito M, Kurumatani N, Nakajima Y. The prognostic nutritional index predicts long-term outcomes of
gastric cancer patients independent of tumor
stage. Ann Surg Oncol 2013; 2647-54.

10930

[30] Senkal M, Zumtobel V, Bauer KH, Marpe B,
Wolfram G, Frei A, Eickhoff U, Kemen M. Outcome and cost-effectiveness of perioperative
enteral immunonutrition in patients undergoing elective upper gastrointestinal tract surgery: a prospective randomized study. Arch
Surg 1999; 134: 1309-16.
[31] Braga M, Gianotti L, Vignali A, Carlo VD. Preoperative oral arginine and n-3 fatty acid supplementation improves the immunometabolic
host response and outcome after colorectal
resection for cancer. Surgery 2002; 132: 80514.

Int J Clin Exp Med 2019;12(8):10922-10930

