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Abstract

Background and Aims: Gastric cancer is a common malignant tumor of the digestive tract in China,
and surgery remains a crucial method for its treatment. Proximal gastrectomy (PG) is an option for early
upper gastric cancer, including adenocarcinoma of the esophagogastric junction. Numerous studies have
confirmed the oncological safety and functional benefits of PG in the treatment of early upper gastric
cancer, and its overall survival rate is equivalent to that of total gastrectomy with improvements in
maintaining physiological function and quality of life. However, due to the problems such as reliable
prevention of reflux, anastomotic stenosis, and technical difficulties, there is still no widely used ideal
anastomotic method after PG. Therefore, optimizing digestive tract reconstruction after PG is necessary.
Here, the authors report the feasibility and preliminary efficacy analysis of modified double-tract
reconstruction (DTR) applied in the reconstruction of the digestive tract after PG to evaluate the clinical
application value of this new anastomotic approach.

Methods: The clinicopathologic data of 46 patients with adenocarcinoma of the esophagogastric
junction or upper gastric tumors who underwent laparoscopic PG in two hospitals from June 2019 to
December 2022 were retrospectively collected (35 cases in Heji Hospital affiliated to Changzhi Medical
College and 11 cases in Heping Hospital affiliated to Changzhi Medical College). Among them, 21 cases
underwent modified DTR (observation group), and 25 cases underwent traditional jejunal interposition
DTR (control group). Surgical safety and efficacy were compared between the two groups.

Results: There were no statistically significant differences in baseline data between the two groups
(all P>0.05). There were no statistically significant differences between the two groups in terms of total
operative time, intraoperative blood loss, number of lymph nodes dissected, time to abdominal drainage
tube removal, length of postoperative hospital stays, and total hospitalization costs (all P>0.05). In the
observation group compared with the control group, the time to first postoperative anal gas passage
(58 h vs. 72 h, P=0.035) and postoperative diet resumption (6 d vs. 8 d, P<0.001) were shorter, but the
time for digestive tract reconstruction was longer (65.29 min vs. 58.95 min, P=0.005). There were no
significant differences between the two groups in postoperative pulmonary infection, pleural effusion,
wound infection, intestinal obstruction, or Clavien-Dindo classification of postoperative complications
(all P>0.05). There were no occurrences of anastomotic leakage or stenosis in either group. The
incidence of reflux esophagitis in the observation group was 4.8% (1/21), compared to 8.0% (2/25) in
the control group, with no statistically significant difference (y*=0.196, P=0.658), and all cases were
graded as grade A according to the Los Angeles classification. At 6 months after operation, the albumin
level in the control group was lower than that in the observation group (37.1 g/L vs. 42.7 g/L, P=0.001),
while there were no significant differences in other nutritional indicators (body mass index, hemoglobin,

total protein) between the two groups (all 7>0.05). Gastrointestinal imaging at 6 months after operation
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showed decreased peristalsis in 4 cases (19%) of the observation group and 9 cases (36%) of the control

group, with no statistically significant difference (y*=1.358, P=0.327).

Conclusion: Modified DTR after PG is safe and feasible. Compared with jejunal interposition DTR, the

former has a longer digestive tract reconstruction time but faster postoperative recovery of

gastrointestinal function, better short-term nutritional status, and does not increase the risk of

postoperative complications.
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Figure 1 Procedure of modified DTR  A: Horizontal transection from the greater curvature side to the lesser curvature side, from

the junction of the gastric fundus and body; B: Making a longitudinal incision along the lesser curvature of the stomach,

3-4 cm from the greater curvature, to create a gastric tube with a width of 3.5-4.0 cm and a length of 15 cm; C: Use a

60 mm linear cutting stapler to perform side-to-side anastomosis between the jejunum and the anterior wall of the gastric
tube 3 cm from the residual end; D: After reconstruction of the modified DTR
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Table 1 Comparison of baseline characteristics between the two groups of patients

Bk MER (n=21) Xif HR A1 (n=25) ihPZ P
M5l (%)]

% 17(81.0) 19(76.0) 0.165 0.735

« 4(19.0) 6(24.0)
(P X 5) 63.19+6.59 64.68+7.84 -0.690 0.494
BMI(kg/m?,x + s) 23.14+2.44 23.31£2.71 -0.227 0.821
ARHLAE I (gL, % £ 5) 67.18+7.25 66.09+6.73 0.530 0.599
ARRETIMELE A (/L% £ 5) 136.1+18.25 132.99+12.43 0.683 0.498
AR Pt kg, M(IQR)] 65.0(55.0~66.0) 60.0(55.0~68.0) -0.188 0.851
ARHT I /L, M(IQR)) 42.4(38.4~45.6) 42.3(35.9~47.3) -0.165 0.869
AHT CEA[ng/mL, M(IQR)] 1.65(1.35~2.54) 2.45(1.65~2.57) -1.728 0.084
g e KA [em , M(IQR)] 3.0(2.5~3.9) 3.8(3.0~3.9) -0.962 0.336
Ji98 T 53-8 (%) ]

Tis 2(9.5) 1(4.0)

TI 11(52.4) 9(36.0) 2.520 0.472

T2 7(33.3) 12(48.0)

T3 1(4.8) 3(12.0)
Ji9EE N 53401 (% )]

NO 19(90.5) 21(84.0) 0.422 0.673

N1 2(9.5) 4(16.0)
JidE 43 AR (%) ]

2 R NI AR 2(9.5) 1(4.0)

(= 6(28.6) 7(28.0) 0.607 0.895

Gt 9(42.9) 12(48.0)

ik 4(19.0) 5(20.0)
BIFAE(%)]

WEbR 3(14.3) 4(16.0) 0.026 0.872

e L 5(23.8) 7(28.0) 0.104 0.747

Jilii5E 1(4.8) 0(0.0) 1.217 0.457

http://www.zpwz.net



Ha BEM,F REKEEYE AN T

BB ARGEH A ERN AR I TR 629

22 ARBREAREFHER

46 1) £ 3 24 WM 5€ B Y 52 i Bl 30 i O AR
Il N R 71~ 3 S K € S R N B e 1 B R
FARBE . AR EESEHE . R
S SRR I TR] RS AR BE I TR A BE S 2% T
I, 2RI FE S (¥ P>0.05), AHEL T X
M4, WEABRERHAEEENFERK, 2R

H G322 L (65.29 min vs. 58.95 min, =2.978,
P=0.005) , {HAEA A5 B R HE A 5 T X R,
ZRAG I ¥E L (580 hws. 720 h, Z=-2.106,
P=0.035), Jf HARJG RS 3 £ s [a) B b 0 1 X6 R
ERAGIFE X (60dws 80d, 7Z=-3482,
P<0.001) (#2),

®2 WMABRFAHIEIRLER

Table 2 Comparison of perioperative indicators between the two groups

R MELH (n=21) Xif B (n=25) 4 P
FAREFE] (min, & + 5) 254.29+43.08 276.76+58.65 -1.456 0.153
THALIE B AT ] (min, % £ 5) 65.29+5.91 58.95+8.08 2.978 0.005
Arf i [mL, M(IQR)] 86.0(78.5~105.0) 100.0(79.5~100.0) -0.412 0.680
WREZTEFREH (B x £ 5) 18.81+9.98 19.60+9.09 -0.281 0.780
ARJG B U HE ][, M(IQR)) 58.0(47.0~72.0) 72.0(48.0~96.0) -2.106 0.035
JE S gk B ][, MCTQR)] 7.0(6.5~9.0) 9.0(8.0~9.0) -1.414 0.517
ARG L) [d , M(IQR)) 6.0(5.0~6.5) 8.0(7.0~10.0) -3.482 <0.001
ARJGAEBERTE, M(IQR)] 12.0(10.5~13.5) 12.0(12.0~14.5) -1.666 0.096
fEBE A2 T, M(IQR)] 65 564(59 663~72 996) 74 379(59 227~83 238) -1.382 0.167

2.3 REHEZEBR

[N R R 3 GO ) AR N 7 W
o AEEM R EFRTHEZS (3P>005), W
HEEH T EOE, MaAaRENEE, R
Clavein-Dindo Jf & %iE 43 G B 22 5 (1 P>0.05)
X BRZH AR J5 I ARE K %00 32.0% (8/25), W%

9 23.8% (521), MANKZERLHITFE X
(x’=0.378, P=0.744) ., RJ5 61 H , WEH 14
(4.8%) BHEW A mIEEE R, LU HH
A, MEBAmZRREEER20] (8%), &2
Mg hAY, MALLKZER LRI E X
(P>0.05) (££3).

®3 MARBHREBRBILES(R (%) ]

Table 3 Comparison of postoperative complications between the two groups [n (%)]
g WMEEA (n=21) X HRZH (n=25) X P

ARJG I IAE S 5(23.8) 8(32.0) 0.378 0.744

Jit P e g 2(9.5) 3(12.0) 0.072 0.788

e e AR 0(0.0) 1(4.0) 0.859 0.354

171 2(9.5) 1(4.0) 0.571 0.450

JRiRe 0(0.0) 1(4.0) 0.859 0.354

St EER 1(4.8) 2(8.0) 0.196 0.658
A J5 I &AE Clavein-Dindo 43-4%

%% 3(14.3) 4(16.0)

JIE53 1(4.8) 1(4.0) 0.913 0.822

11E2 0(0) 1(4.0)

24 AREFEFBRILE
WA G 3~6 N H AR & . M4l 8EH ., SEH
lh#, 2R LG0T %E X (B P005); HARE

6 > H X HRZH (AR KB AR T WA, 25
H Y B X (371 oL ows. 427 /L, 7=-3.276,
P=0.001) (F£4),
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Table 4 Comparison of postoperative nutritional indexes between the two groups
ORL WERL (n=21) X REZH (n=25) "z P

IR (kg % + )

ARJE31H 56.43+6.10 57.44+6.03 -0.564 0.576

ARJE61H 58.43+6.71 59.54+7.1 -0.542 0.690
ML (/L% £ 5)

RiF34H 124.86+9.31 125.36+11.72 -0.159 0.874

KRG 64~H 131.19+9.78 127.72+15.13 0.904 0.371
I Flg/L, MUIQR)]

ENERE 39.0(37.0~40.5) 38.1(31.9~40.7) -1.577 0.115

ARJG 64 42.7(39.4~44.0) 37.1(33.1~40.3) -3.276 0.001
RIEA(YL,T £5)

NEREE! 64.00+8.28 62.86+6.24 0.515 0.609

ARJE 64~ H 65.83+10.14 63.68+10.37 0.707 0.483

HARBEEZ AR &K E + 2R, 5%
HEGZh R4, RWH B EH NG RRES
B (1E2).

25 REHEHEEHER
WMABEARG 6N AITHMAERLE, WA

4 (19%), Xf B2 9 6] (36%) & Wk 3h i 55 ,

P i 22 S e ge it 2 L (x=1.358, P=0.327) ;

B2 BRDIRAGF6MALBLEER A EEHINAIEAZSGLEREE, &Ya 0 RIMA (i kBrfg kT WK
BRH ) B WREFIRESSERE T ZiipiiiE, RIS NEER RG2S
Figure 2 Upper gastrointestinal contrast imaging 6 months after modified DTR A: Contrast agent smoothly entered the
jejunum and the tubular remnant stomach, and no stenosis was observed at each anastomosis site (the arrow points to the
tubular residual stomach); B: Most of the contrast agent passed through the residual stomach-duodenal channel, and no

reflux of contrast agent into the jejunum was observed
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RIE3MNH, HHEE B & AR 48.9%, W HES
PG B Y1 BR T A7 T B R 3 25 il i 15 H ke 4 A
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