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Abstract

Background Gastric cancer is a major public health problem around the globe. With the standardization of tumor treatment,
surgery continues to be the most important treatment method for gastric cancer. However, changes in body composition
and nutrition index parameters in patients with Billroth II and Roux-en-Y anastomosis following totally laparoscopic distal
gastrectomy (TLDG) remain unclear.

Methods This was a single-center retrospective study. A total of 369 patients who underwent TLDG at the First Affiliated
Hospital of Soochow University (Suzhou, China) between January 2016 and February 2019 were included and assigned
to the Billroth II group or Roux-en-Y group according to the anastomosis method. After propensity score matching, body
composition and relevant clinical data were compared between the two groups.

Results The operation time for the Billroth IT group was significantly shorter than for the Roux-en-Y group (174.12 +39.33 min
vs. 229.19+28.12 min, P <0.001). In addition, the Billroth II group showed lower skeletal muscle loss. Specifically, the
Billroth II group showed a—4.77 +4.88% change in the skeletal muscle index (SMI), whereas the Roux-en-Y group showed
a—11.89 +8.68% change (P=0.001). The Billroth II group also showed a smaller decrease in BMI than the Roux-en-Y
group (—6.67+7.76% vs.—13.12+10.79%, P=0.018).

Conclusions These results suggest that Billroth II anastomosis after TLDG has advantages over Roux-en-Y for maintaining
patient body composition, especially in terms of SMI, and may serve as a useful reference when choosing an anastomosis
method.

Keywords Gastric cancer - Billroth II - Roux-en-Y - Sarcopenia - Propensity score match

Introduction

Gastric cancer is a major health problem around the world
[1]. China accounts for more than 40% of the total global
gastric cancer deaths each year. In China, the incidence rate
and mortality from gastric cancer rank second among all
malignant tumor types, and gastric cancer is considered a
serious threat to public health. With the popularization of
standardized tumor treatment, surgical treatment continues
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to be the most important treatment method for gastric can-
cer. As gastric cancer cases in China most commonly occur
in the lower third of the stomach, along with the continu-
ous development of intracorporeal anastomosis techniques,
totally laparoscopic distal gastrectomy (TLDG) has gradu-
ally become standard treatment, with Billroth II and Roux-
en-Y anastomosis being the two most commonly used anas-
tomosis methods [2—4]. Totally laparoscopic digestive tract
reconstruction is different from laparoscopic assisted or
open digestive tract reconstruction: In totally laparoscopic
surgery, we use a linear stapler to complete digestive tract
reconstruction, while in laparoscopic assisted or open sur-
gery we prefer to use circular stapler to complete digestive
tract reconstruction. As is commonly known, anastomo-
ses of linear anastomosis are larger than those of circular
anastomosis, which may affect patients’ postoperative food
intake [5].
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Radical surgery for gastric cancer is usually associated
with weight loss and malnutrition. These effects are related
to many factors including the characteristics of the malig-
nant tumor itself, reduced food intake, problems due to
postoperative complications, and gastrointestinal reactions
to postoperative adjuvant chemotherapy, all of which result
in a reduction in nutrient intake [6—8]. Many studies have
shown that changes in body composition are common fol-
lowing gastrectomy for gastric cancer [9]. The reconstruc-
tion of the digestive tract after gastrectomy usually makes
it different from the normal physiological process. Changes
in anatomical structure, digestive fluid, and intestinal flora
may lead to changes in the patient’s body composition [10].

Retrospective studies and meta-analysis suggest that there
is a relationship between body composition and prognosis
for gastric cancer patients [9, 11, 12]. Body mass index
(BMI), adipose tissue distribution, muscle mass, and other
nutrition-related indicators are standard parameters for
evaluating a patient’s body composition and nutritional sta-
tus. Better understanding of such parameters can help us to
improve a patient’s prognosis after gastrectomy. In recent
years, computer software has been developed to determine
the distribution and proportion of body fat and muscle
through analysis of computed tomography (CT) images.
Such software allows us to conveniently and accurately
obtain information on the composition of a patient’s body
and makes early intervention possible [13].

Previous studies of Billroth I and Roux-en-Y anastomo-
sis have mostly focused on postoperative complications and
postoperative quality of life. By contrast, there are few stud-
ies on changes in body composition and nutritional status
of patients after two different anastomosis methods, espe-
cially in TLDG. Thus, we used a propensity score-matching
method to compare changes in body composition and nutri-
tion index parameters in patients with Billroth IT and Roux-
en-Y anastomosis after TLDG, to evaluate the prognosis of
the two groups of patients, and to discuss possible causes of
any differences.

Methods
Patients

The present study evaluated data from patients who under-
went TLDG at the First Affiliated Hospital of Soochow Uni-
versity between January 2016 and February 2019. The inclu-
sion criteria were (1) pathological confirmed gastric cancer,
(2) stages I-111, (3) preoperative CT imaging data, and (4)
CT imaging data and laboratory data 8—12 months after sur-
gery. The exclusion criteria were (1) preoperative chemo-
therapy or radiotherapy, (2) distant metastasis confirmed
during surgery, (3) combined multiple organ resection, (4)
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lack of any test parameter data, and (5) any other malignant
tumors, endocrine disease, or neurodegenerative disorders.
Two well-trained surgical clinical reviewers participated in
collecting and recording defined demographic and clinical
characteristics separately. The following data were recorded
for all eligible patients: type of anastomosis, gender, age,
BMI, pathological data (tumor node metastasis, TNM),
CT data (skeletal muscle, visceral fat, and subcutaneous
fat areas), laboratory data (hemoglobin, lymphocyte count,
albumin, globulin), adjuvant chemotherapy, and postopera-
tive complications.

Surgical procedure
Billroth 11

After distal gastrectomy and duodenal stump closure with
line stapler, lift the jejunum 15-20 cm away from the Treitz
ligament, and an enterotomy and a gastrostomy were created
for a 60-mm linear stapler to complete gastrojejunostomy.
The common opening is closed using a line stapler or by
hand stitching. Technical points include the following: (1)
The input should not be too long and the mesentery should
not be twisted. (2) The anastomosis can be placed on the side
of the greater curvature or on the posterior. When placed on
the posterior wall, attention should be paid to the presence
of ischemia between the two cutting lines of the posterior
gastric. (3) The anastomosis should be routinely checked
for active bleeding and other conditions before closing the
common opening.

Roux-en-Y

The jejunum was divided at 15-20 cm from the Treitz liga-
ment and trim the jejunal mesentery. One incision is made
at the greater curvature of remnant stomach, another one is
made at 6 cm from the mesenteric part of the distal jejunal
stump, the distal jejunum is lifted, and gastrojejunostomy
is completed using a 60-mm linear stapler on the posterior
greater gastric curvature. Antiperistaltic side-to-side anas-
tomosis between the jejunum is approximately 30 cm from
gastrojejunostomy. The common opening is closed and intes-
tinal mesenteric fissure and Peterson’s fissure were sutured.

Body composition measurements

The skeletal muscle area was measured at the level of the L3
lumbar vertebra, which has been accepted by international
consensus on the definition of cancer cachexia since 2011,
such that the psoas, paraspinal, and abdominal wall muscles
were all visible [14]. The cross-sectional composition was
determined by manually delineating the required muscle or
fat areas on a dedicated software platform. Next, Hounsfield
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units (HU) were used to further subdivide muscle (HU — 30
to 150) and fat (HU — 150 to —30) areas. By comparing
the CT parameters before and after surgery, the relative
change was determined. The skeletal muscle index (SMI)
was calculated as the skeletal muscle area divided by height
squared. The visceral fat index (VFI) and subcutaneous fat
index (SFI) were calculated in the same way. The prognostic
nutritional index (PNI) was calculated as serum albumin
(g/L) + 5 x total peripheral blood lymphocytes (x 10%/L).
Laboratory data were measured at the same clinical center.
The tumor stage was determined by the 8th Edition of The
AJCC Cancer Staging Manual for Gastric Cancer [15].

Propensity score matching

Patients were categorized into two groups based on Billroth
II or Roux-en-Y anastomosis. Patients in the Billroth ITand
Roux-en-Y groups were matched using the propensity score
method. The 1:1 propensity score for an individual was cal-
culated using age, gender, hypertension, diabetes, history of
abdominal surgery, and tumor size.

Statistical analysis

All data were analyzed using the SPSS 26.0 (SPSS Inc.,
Chicago, IL, USA), GraphPad Prism 8 (San Diego, CA),
and R software. The Chi-squared test or Fisher’s exact test
was used for categorical variables, which are presented as
a number. The Student’s ¢ test or Mann—Whitney U test
was used for continuous variables, which are expressed
as means + SD. Principal co-ordinate analysis (PCoA),
which is a non-constrained ranking analysis that reflects
the similarity and difference in structure between samples,
was performed using the “vegan” package (version 2.5-6,
https://cran.r-project.org/web/packages/vegan/index.html)
and “ape” package (version 5.3, https://cran.r-project.org/
web/packages/ape/index.html), and Kaplan—Meier survival
curves were analyzed using GraphPad Prism 8. The log-rank
test was used for statistical comparison. The level of statisti-
cal significance was set at P <0.05.

Results

The flow of patients through this retrospective study is sum-
marized in Fig. 1. Ultimately, 369 patients who underwent
TLDG with Billroth II (n=217) or Roux-en-Y (n=152)
anastomosis for distal gastric cancer were enrolled. After
propensity score matching, finally 122 patients were
matched. In a preliminary study, 46 patients were enrolled
and PCoA cluster analysis was performed based on the CT
parameters of body composition (SMI, SFI, VFI), BMI,
PNI, albumin, hemoglobin, and lymphocytes; P=0.008,

Fig. 2. It could be clearly distinguished on the PC1 axis
(P=0.013). Thus, there may be significant differences in the
above indicators for gastric cancer patients with Roux-en-
Y and Billroth II digestive tract reconstruction after digital
gastrectomy.

The clinical and pathological characteristics of the 122
propensity score-matched patients are shown in Table 1.
As determined by the study design, age, gender, hyperten-
sion, diabetes, history of abdominal surgery, and tumor size
in the Billroth Iland Roux-en-Y groups were comparable.
There were no significant group differences in age, gender,
hypertension, diabetes, history of abdominal surgery, and
tumor size.

The surgical and pathological outcomes both before and
after PSM are shown in Table 2. After propensity score
matching, there was no significant between-group differ-
ence in the depth of tumor invasion, lymph node metas-
tasis, degree of differentiation, vascular invasion, neural
invasion, TNM staging, and estimated blood loss, but the
operation time in the Billroth II group was significantly
shorter than in the Roux-en-Y group (174.12 +39.33 min
vs. 229.19 +28.12 min, P <0.001, Table 2). In this study,
early postoperative complication is defined as the compli-
cation of Clavien-Dindo (CD) grade III and above, mainly
including complications related to anastomosis, serious car-
diopulmonary complications, intestinal obstruction, pancre-
atic fistula, abdominal abscess, and incisional surgical site
infection. The incidence of complications in Billroth II is
lower than that in Roux-en-Y both before and after PSM. At
the same time, the rate of postoperative blood transfusion in
the Billroth II group was lower (P =0.039, Table 2).

In addition, the differences in CT parameters relevant to
body composition (SMI, SFI, VFI), albumin, hemoglobin,
lymphocyte count, PNI, and BMI before surgery did not
differ significantly between the two groups (P> 0.05,
Table 3) both before and after matching. Preoperative and
postoperative nutritional changes in the two patient groups
are shown in Table 3. The Billroth II group showed lower
skeletal muscle loss than the Roux-en-Y group. Specifically,
SMI change was —4.77 +4.88% in the Billroth II group
and —11.89 +8.68% in the Roux-en-Y group (P =0.001,
Table 3). At the same time, the Billroth II group showed
less BMI loss than the Roux-en-Y group (—6.67 +7.76%
vs.—13.12+10.79%, P=0.018, Table 3). Changes in other
nutritional indicators, including hemoglobin, albumin, lym-
phocyte count, SFI, and VFI, were not significantly different
between the two groups (P> 0.05, Table 3).

All patients who participated in the survival analysis were
followed up for 2 years. Kaplan—Meier survival analysis at
1 year and 2 years was conducted for 312 and 144 patients
respectively. The remaining patients were excluded because
of death, declined follow-up, or dissatisfaction with post-
op time. There was no significant difference in survival
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surgery and tumor size.

age, gender, hypertension,diabetes, history of abdominal
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Roux-en-Y anastomosis
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Fig. 1 Flow of patients through this retrospective study. Ultimately, 369 patients were enrolled who underwent TLDG with Billroth IT or Roux-

en-Y anastomosis for distal gastric cancer

between the two groups in the short term after surgery. Spe-
cifically, the 1-year survival rate was not significantly differ-
ent between the two groups (P =0.950), nor was the 2-year
survival rate (P=0.317).

Discussion

Advanced lower gastric cancer accounts for the majority
of gastric cancer cases in China, and major distal gastric
resection continues to be one of the main surgical treatment
methods. The method of gastrointestinal reconstruction is an
important factor affecting recovery and quality of life after
distal gastrectomy. Billroth II and Roux-en-Y anastomosis
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are two commonly used anastomosis methods, and their
safety and feasibility have been verified [16].

Billroth IT and Roux-en-Y have their advantages and
disadvantages in different ways, including the difficulty of
the procedure and postoperative reflux, and research is still
ongoing. The choice of anastomosis is still largely a matter
of surgeon’s preference. In our usual practice, the choice of
anastomosis in our institution was decided jointly by two
surgeons with more than 15 years of surgical experience.

Both Billroth IT and Roux-en-Y are frequently performed
in different parts of the world. Roux-en-Y is more compli-
cated than Billroth II because it is to prevent bile reflux,
although the significance of bile reflux is not clear, and
Roux-en-Y has some unique complications, like Roux stasis
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syndrome. Although Billroth II combined with a Braun
anastomosis was developed, it is believed that it can reduce
bile reflux, and the effect is not exact [17, 18]. It has been
reported that although in Roux-en-Y, a reduction in reflux
can be found through endoscopy, but there is no statistical
difference in the incidence of reflux gastritis [19]. Simulta-
neously others also consider that the findings under endos-
copy have no obvious relationship with clinical symptoms
[20]. Some scholars have also found that Roux-en-Y can
significantly reduce the occurrence of reflux gastritis, and
reduce the risk of carcinogenesis in the gastric remnant [21,
22]. Shimoda et al. founded the high incidence of delayed
gastric emptying in Roux-en-Y [18]. Roux-en-Y stasis syn-
drome is considered to be related to the length of the limb,
and shorter than 40 cm is more appropriate, and is related to
abnormal small bowel motility [19, 23, 24].

To the best of our knowledge, this is the first study to
focus on body composition changes in patients undergoing
different anastomosis methods in TLDG. Interestingly, pre-
vious studies have shown that changes in body composition
parameters can predict the prognosis of patients with gas-
tric cancer [9]. About 85% of gastric cancer patients suffer

P=0.848

0.0 5.0

PC 1 (39.65%)

2.5

< Billroth Il = Roux—en-Y

from malnutrition, and BMI, which reflects the condition
of subcutaneous and visceral fat, is often used as an index
to evaluate the nutritional status of patients [25-27]. Sub-
sequent studies have used CT cross-sectional parameters at
the L3 level to measure body composition and have shown
that subcutaneous fat is a good prognostic factor, whereas
sarcopenia and high visceral fat predict poor survival [28,
29]. In the present study, we first tried to normalize the data
on the rate of postoperative nutrition-related changes in the
two groups. In a preliminary study, we performed PCoA, so
as to analyze whether the samples could be clearly distin-
guished between two groups. The PCoA result showed that
the patients’ overall nutritional status after the two differ-
ent anastomosis methods was significantly different, after
which we analyzed the body composition and nutritional
indicators.

Many past studies linked BMI as an indicator of nutri-
tional status to the prognosis of patients, as BMI can assess
levels of abdominal subcutaneous and visceral fat. Such
studies proved that class 2 and 3 obesity (BMI > 35) often
predict a poor survival rate [9, 12, 26, 30]. However, there is
insufficient evidence that BMI is an independent predictive
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Table 1 Comparison of clinical

: Variable All patients (n=369) Patients after matching
anq pathological data of the (n=244)
patients
Billroth II Roux-en-Y P Billroth IT Roux-en-Y P
(n=217) (n=152) (n=122) (n=122)
Age (years) 0.846 0.796
<60 95 65 53 51
>60 122 87 69 71
Gender 0.065 0.430
Male 128 104 72 78
Female 89 48 50 44
Hypertension 0.244 0.515
No 121 94 70 75
Yes 96 58 52 47
Diabetes 0.572 0.213
No 190 136 106 112
Yes 27 16 16 10
History of abdom- 0.341 0.773
inal surgery
No 155 100 90 88
Yes 65 52 32 34
Size (cm) 0.909 0.682
<5cm 144 100 81 84
>5cm 73 52 41 38

factor, and there is evidence that BMI is not statistically
significant at predicting the prognosis of patients with stages
II-IT gastric cancer undergoing surgery [9, 30]. In our study,
the decrease in BMI between the Billroth II and Roux-en-
Y groups was statistically significant (P =0.018, Table 3),
which is similar to the observed trend for SMI. We believe
that BMI cannot accurately distinguish between muscle and
fat as a low BMI may mask too much fat and a high BMI
can mask poor muscle conditions, leading to confusion in
the analysis of BMI data.

Sarcopenia is a state of severe failure of skeletal mus-
cle mass and function. Skeletal muscle parameters can
be clearly determined by CT, and are closely related to
increased mortality for many malignant tumors. In the pre-
sent study, patients who underwent Billroth II anastomosis
had a smaller reduction in skeletal muscle mass compared
to Roux-en-Y anastomosis, and the P value was statisti-
cally significant (P=0.001, Table 3). During postoperative
recovery among gastric cancer patients, weight loss and
decreased motor function often occur, which may be the
result of various factors including the impact of surgery,
the altered digestive tract pathway, and the postoperative
adjuvant chemotherapy. Sarcopenia may cause a higher
incidence of postoperative complications and is related to
the toxicity of adjuvant chemotherapy, which may result in
the discontinuation of chemotherapy [31-33]. We believe
that our results demonstrate that Billroth II anastomosis
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has certain advantages for maintaining human skeletal
muscle mass compared to Roux-en-Y anastomosis. These
different anastomosis methods lead to different intestine
anatomy. It has been reported that Roux-en-Y anasto-
mosis can cause changes in nutrient utilization, such as
more polysaccharide consumption and less fat consump-
tion, which eventually result in reduced food intake [34].
Previous studies have also reported that, in open subtotal
gastrectomy, Billroth II anastomosis and Roux-en-Y anas-
tomosis show different developmental intestinal bacteria
[35]. Our institution is conducting ongoing experiments
on changes in intestinal bacteria after these two methods
of anastomosis. Previous studies have shown that, during
gastric bypass surgery, changes in the richness and diver-
sity of intestinal bacteria may be associated with the utili-
zation of nutrients and physiological regulation [36-38].
Therefore, it is believed that intestinal bacterial changes
due to different anastomosis methods will lead to different
human nutritional conditions and changes in body compo-
sition. Although the interactions between subtotal gastrec-
tomy, anatomical changes caused by different anastomosis
methods, and changes in metabolic methods are currently
unknown, potential causes may include the following: (1)
a reduced circulating level of lipopolysaccharides (LPS)
[35, 39]; (2) changes in a patient’s enteroendocrine secre-
tions due to changes in intestinal flora [40]; or (3) a bile
acid disturbance [41].
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Table 2 Surgical and pathological outcome of the patients
Variable All patients (n=369) Patients after matching (n=244)
Billroth II Roux-en-Y P Billroth IT Roux-en-Y P
(n=217) (n=152) (n=122) (n=122)
Depth of tumor invasion 0.071 0.231
T1-2 40 40 24 17
T3-4 177 112 98 105
Lymph node metastasis 0.147 0.592
No 33 32 17 20
Yes 184 120 105 102
Degree of differentiation 0.090 0.290
Well 41 40 25 32
Poor 176 112 97 90
Vascular invasion 0.337 0.129
No 153 100 89 78
Yes 64 52 33 44
Neural invasion 0.935 0.242
No 182 127 104 110
Yes 35 25 18 12
TNM staging 0.369 0.465
I-I1 62 37 34 29
m 155 115 88 93
Postoperative complications 0.137 0.351
No 200 133 114 110
Yes 17 19 8 12
Postoperative blood transfusion 0.006 0.039
No 197 123 118 110
Yes 20 29 4 12
Adjuvant chemotherapy 0.989 0.724
No 37 26 20 18
Yes 180 126 102 104
Estimated blood loss (mL) 90.00+29.56 76.58 +51.09 0.278 91.05+28.43 75.55+48.98 0.343
Operation time (min) 172.07 +40.53 222.05+27.69 <0.001 174.12+£39.33 229.19+£28.12 <0.001

Compared with open surgery and laparoscopic-assisted
surgery, totally laparoscopic surgery has the well-known
advantages of less postoperative pain and faster postopera-
tive bowel function recovery. As Billroth II and Roux-en-
Y are two commonly used anastomosis methods, previous
research has focused on their safety, feasibility, and postop-
erative complications. Some studies have suggested that the
incidence of complications can increase due to sarcopenia
and poor nutritional status, and that loss of muscle mass and
function can cause a decrease in voluntary activity and affect
normal postoperative recovery, thereby increasing hospitali-
zation time and hospitalization costs [9, 25]. After surgery,
patients show special metabolic patterns and cannot partici-
pate in basic physical activity, which can cause early loss of
muscle mass and lower food intake, leading to a loss of fat
mass at a later time. Therefore, patients with postoperative
complications should be given more nutrition education,

have a comprehensive rehabilitation plan, and receive addi-
tional nutritional treatments. The present study has shown
that there are no significant differences in the incidence or
severity of postoperative complications between the two
types of anastomosis, which is in line with previous research
results. The choice of the anastomosis method is commonly
based on the specific condition of the patient, including
tumor size and location, and the preference of the surgeon.
We believe that the nutritional status and body composition
of the patient should also be used as a basis for selection of
the anastomosis method.

Other biochemical and functional indicators used in
this study, including hemoglobin, albumin, and lympho-
cyte count, were not significantly different between the two
anastomosis groups. Lymphocyte count can reflect both the
immune function and nutritional status of the human body.
Patients with malnutrition or immune dysfunction often have
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Table 3 Preoperative and postoperative nutritional changes in 3

Variable All patients (n=369) Patients after matching (n=244)

Billroth IT Roux-en-Y P Billroth IT Roux-en-Y P

(n=217) (n=152) (n=122) (n=122)
Preoperative Hb (g/L) 126.04 +26.30 128.16+21.56 0.778 125.78 +£27.10 128.34 £22.15 0.674
Preoperative albumin (g/L) 42.36+5.21 42.24+4.56 0.934 42.23+5.11 42.31+3.55 0.912
Preoperative lymphocyte count (10%/L) 1.76 +£0.62 1.91+0.71 0.449 1.78 £0.55 1.92+0.66 0.456
Preoperative PNI 51.14+6.93 51.78+6.39 0.755 50.22+6.56 51.02+6.67 0.677
Preoperative BMI 22.47+3.30 22.75+2.09 0.748 22.68+3.55 22.88+2.12 0.772
Preoperative SMI 47.05+7.60 45.99+5.80 0.618 47.55+8.10 45.11+5.45 0.452
Preoperative VFI 40.21+25.10 42.15+19.27 0.783 39.89+24.15 42.18+19.22 0.681
Preoperative SFI 41.39+25.87 38.82+15.45 0.706 42.12+£24.77 38.42+15.55 0.664
Hb change (%) 2.05+37.01 —-6.51+15.18 0.347 2.11+38.02 —-6.61+17.12 0.322
Albumin change (%) 4.54+14.82 1.08+16.70 0.464 4.56+13.88 1.09+15.76 0.454
Lymphocyte count change (%) —10.15+33.73 —17.11+31.34 0.482 —10.88+30.88 —18.23+31.20 0.503
PNI change (%) 3.55+13.77 2.33+15.54 0.634 4.21+12.67 3.67+1643 0.578
BMI change (%) —-6.77+7.86 —13.10+10.29 0.022 —-6.67+7.76 —13.12+10.79 0.018
SMI change (%) —4.86+4.95 —11.65+8.84 0.002 —4.77+4.88 —11.89+8.68 0.001
VFI change (%) —43.53+59.68 —64.88+16.71 0.137 —44.02+58.98 —-65.11+16.32 0.102
SFI change (%) —20.25+53.65 —42.37+28.16 0.108 —20.44 £52.41 —42.77+29.11 0.098

Hb hemoglobin, PNI prognostic nutritional index, BMI body mass index, SMI skeletal muscle index, VFI visceral fat index, SFI subcutaneous fat

index

a decreased lymphocyte count, which is associated with
increased morbidity and mortality. At the same time, studies
have shown that lymphopenia is often associated with poor
prognosis [42]. These parameters, which are easily accessi-
ble, are helpful for identifying malnutrition, but often need
to be comprehensively analyzed through a risk assessment
score. As a result, analysis of a single indicator may not be
statistically significant.

The clinical significance of sarcopenia at predicting
patient prognosis has been proven for gastric cancer as well
as other malignancies [43—45]. CT is a commonly used tool
throughout the diagnosis and treatment process for gastric
cancer, both preoperatively and postoperatively [46]. In this
study, we used CT data collected 8—12 months after surgery
to evaluate changes in nutrition indicators. Adjuvant chemo-
therapy generally lasts about 6 months. The nutritional status
of patients 8—12 months after surgery, which is thus less
affected by chemotherapy and patients’ diets, are relatively
stable. Considering the prognostic value of reduced body
composition and the clinical role of early nutritional support,
evaluation of body composition should be an indispensable
step at specific points during the diagnosis and treatment
of gastric cancer patients, and may be helpful for timely
assessment of nutritional status and corresponding treat-
ment [11, 25]. There are also reports that sarcopenia should
be assessed at three levels (presarcopenia, sarcopenia, and
severe sarcopenia) in order to more precisely predict post-
operative complications and prognosis. However, it may
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be difficult to evaluate sarcopenia in stages due to the need
for accurate evaluation of the patient’s muscle function and
physical function as well as quantification of skeletal mus-
cles [6].

A limitation of this study is that it is a single-center ret-
rospective study and choice of anastomosis may lead to
partially unknown bias, and more prospective randomized
studies are worth considering. At the same time, the sample
size is still small, and more data on patients from different
centers can be considered to be collected and included in
the follow-up study. Due to the short postoperative time for
some patients, research related to survival analysis is not
yet complete. Further study will continue, which will focus
more on the long-term survival of patients and the long-term
quality of life after surgery.

In summary, this study has shown that, compared with
Roux-en-Y anastomosis, Billroth II anastomosis has advan-
tages for maintaining body composition, especially SMI and
BMI, and may be a useful reference for choosing the anas-
tomosis method.
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