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Abstract

BACKGROUND

Prophylactic drains have been used to remove intraperitoneal collections and
detect complications early in open surgery. In the last decades, minimally
invasive gastric cancer surgery has been performed worldwide. However, reports
on routine prophylactic abdominal drainage after totally laparoscopic distal
gastrectomy are few.

AIM

To evaluate the feasibility performing totally laparoscopic distal gastrectomy
without prophylactic drains in selected patients.

METHODS

Data of patients with distal gastric cancer who underwent totally laparoscopic
distal gastrectomy with and without prophylactic drainage at China National
Cancer Center/Cancer Hospital from February 2018 to August 2019 were
reviewed. The outcomes between patients with and without prophylactic
drainage were compared.

RESULTS

A total of 457 patients who underwent surgery for gastric cancer were identified.
Of these, 125 patients who underwent totally laparoscopic distal gastrectomy
were included. After propensity score matching, data of 42 pairs were extracted.
The incidence of concurrent illness was higher in the drain group (42.9% vs 31.0%,
P =0.258). The overall postoperative complication rates were 19.5% and 10.6% in
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the drain (n = 76) and no-drain groups (n = 49), respectively; there were no
significant differences between the two groups (P > 0.05). The difference between
the two groups based on the need for percutaneous catheter drainage was also not
significant (9.8% vs 6.4%, P = 0.700). However, patients with a larger body mass
index (= 29 kg/m?) were prone to postoperative complications (P = 0.042). In
addition, the number of days from surgery until the first flatus (4.33 £1.24 d vs
3.57 £1.85 d, P = 0.029) was greater in the drain group.

CONCLUSION

Omitting prophylactic drainage may reduce surgery time and result in faster
recovery. Routine prophylactic drains are not necessary in selected patients. A
prophylactic drain may be useful in high-risk patients.

Key Words: Gastric cancer; Prophylactic drainage; Totally laparoscopic gastrectomy;
Enhanced recovery after surgery; Minimally invasive surgery; Early gastric cancer

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We reviewed the outcomes of 125 consecutive patients with distal gastric
cancer who underwent totally laparoscopic distal gastrectomy with and without
prophylactic drainage at China National Cancer Center/Cancer Hospital from February
2018 to August 2019. We found that performing totally laparoscopic gastrectomy
without prophylactic drains in selected patients is possible. It significantly improved
postoperative comfort and did not increase the risk of postoperative complications.

Citation: Liu H, Jin P, Quan X, Xie YB, Ma FH, Ma S, Li Y, Kang WZ, Tian YT. Feasibility of
totally laparoscopic gastrectomy without prophylactic drains in gastric cancer patients. World J
Gastroenterol 2021; 27(26): 4236-4245

URL: https://www.wjgnet.com/1007-9327/full/v27/i26/4236.htm

DOI: https://dx.doi.org/10.3748/wjg.v27.i26.4236

INTRODUCTION

In the last decade, gastric cancer has been one of the most frequently occurring
malignancies worldwide, with about one million new cases of gastric cancer in 2017. It
is the fifth most common malignancy and the third highest malignant tumor, with an
estimated 783000 deaths[1]. In China, there were approximately 677000 new gastric
cancer cases in 2015. This accounted for half of the new gastric cancer cases worldwide
[2].

In 1994, Kitano et al[3] reported the first case of laparoscopic assisted distal
gastrectomy (LADG) with D2 lymphadenectomy[3]. A recent multi-center clinical
study in South Korea also confirmed that the operation was safe and effective[4]. With
the development of surgical instruments and technology, early minimally invasive
gastric cancer surgery has been widely performed worldwide. Meanwhile, the interim
results of a class 01 clinical trial led by China’s Southern Hospital showed that the
efficacy of laparoscopic surgery for advanced distal gastric cancer was comparable to
that of open surgery[5].

The development of laparoscopic gastric cancer surgery has led to its emergence as
a treatment modality for distal gastric cancer. Compared with laparoscopic assisted
surgery, totally laparoscopic distal gastrectomy (TLDG) is an intra-cavitary
anastomosis, which does not require an auxiliary small incision. The reconstruction of
TLDG anastomosis is safer, regardless of tumor location, with a lower incidence of
incision problems than LADG. Moreover, it can be performed more effectively in
obese patients[6,7].

Prophylactic drains have been used to remove intraperitoneal collections and detect
complications early. However, numerous trials have failed to demonstrate a reduction
in postoperative complications by routine drainage in gastrointestinal surgery[8].
Several studies performed after open gastrectomy or LADG concluded that the
prophylactic use of drains did not significantly improve postoperative outcomes.
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However, there are few studies on routine prophylactic drainage after TLDG.

In the current retrospective study, we compared the outcomes of patients who
underwent TLDG with and without drainage to clarify the value of routine prophy-
lactic drainage in uncomplicated TLDG procedures for distal gastric cancer.

MATERIALS AND METHODS

Patients

We reviewed the outcomes of 457 consecutive patients with distal gastric cancer who
underwent TLDG with and without prophylactic drainage at China National Cancer
Center/Cancer Hospital from February 2018 to August 2019. Among them, 145
patients who underwent proximal gastrectomy or total gastrectomy, 159 patients who
underwent laparoscopic assisted surgery, 23 who underwent open gastrectomy
(including four cases converted from laparoscopic surgery), and five who underwent
simultaneous surgery for other diseases such as choledocholithiasis (1 = 1), ovarian
tumor (n = 1), and pancreatic tail (n = 3) were excluded. Finally, a total of 125 patients
were included in this study. They were assigned to a drain or no-drain group
according to their operation records. The drain group comprised 76 patients who
underwent TLDG with routine prophylactic drainage, and the no-drain group
comprised 49 patients who underwent TLDG without routine prophylactic drainage
(Figure 1).

Totally laparoscopic distal gastrectomy
The extent of gastrectomy and lymph node dissection were determined based on the
Japanese gastric cancer treatment guidelines[9]. The surgeon was on the left side of the
patient to finish laparoscopic ligation and division, and the first assistant was
positioned on the opposite side. A cameraman stood between the patient’ s legs. A
five-port system (i.e., two 5 mm and three 12 mm ports) was used for each totally
laparoscopic distal gastrectomy. Ten-millimeter flexible laparoscopes were used, with
CO, pressure maintained at 13-15 mmHg.

The operator was on the left side of the patient to perform Billroth-I reconstruction
using a modified delta-shaped anastomosis[10] or overlap anastomosis[8]. Billroth-II
or Roux-en-Y reconstruction was performed on the right side of the patients.

Postoperative management

Patients in both groups were administered prophylactic antibiotics 30 min before
surgery. The decision of whether to use a prophylactic drain was made by the surgeon.
Oral intake of water was initiated on the first day after surgery. A soft diet was
initiated after the patient could tolerate liquid meals, and postoperative upper
gastrointestinal contrast confirmed the absence of anastomotic leakage.

Outcome assessment

The clinical, operative, and pathological variables were compared between the two
groups based on the information obtained from our prospectively collected surgical
database. Early postoperative complications (occurring on postoperative days 0-30)
were graded using the Clavien-Dindo classification. Early postoperative complications
requiring medical, radiological, or surgical interventions (grade 2 or higher) were
regarded as events. The risk for the occurrence of postoperative complications was
also assessed.

Statistical analyses

All values are expressed as the mean + SD. The ¥? test and Student’s ¢ test were used to
compare the categorical and continuous variables, respectively. For categorical data,
the chi-squared test or Fisher’s exact test was performed. A P value of < 0.05 was
considered significant. Statistical analyses were performed using Statistic Package for
Social Science. 20.

Propensity score matching

Multiple factor logistic regression models were used to calculate the propensity score
for each patient to balance the following covariates: Age, sex, body mass index (BMI),
abdominal operation history, smoking history, drinking history, concurrent illness,
American Society of Anesthesiologists classification, operation time, estimated blood
loss, primary tumor stage, regional lymph node stage, tumor size, and number of
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Patients who have had surgery for gastric cancer (n = 457)

Y

Excluded (n = 359)

145 proximal gastrectomy or total gastrectomy
159 laparoscopic assist surgery

23 open gastrectomy

5 simultaneous surgery for other diseases

‘ 125 patients were included in this study ‘

A
Drain (n = 76)

Y

) A
No drain (n = 49)

A

‘ One-to-one propensity score matching ‘

\
Drain (n = 42)

\
No drain (n = 42)

Figure 1 Flow chart of the patients assessed in this study.
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retrieved lymph nodes. We imposed a caliper width of 0.1 of the standard deviation of
the logistic propensity score.

RESULTS

Patient characteristics

Table 1 shows the clinical characteristics of patients undergoing TLDG with or without
a prophylactic drain. No significant differences were observed in patient sex, age, BMI,
American Society of Anesthesiologists classification, abdominal operation history,
smoking history, drinking history, concurrent illness primary tumor stage, or regional
lymph node stage between the two groups after propensity score matching (PSM).

Operative findings

The operative outcomes are summarized in Table 2. The drain group had a longer
operating time than the no-drain group (198.4 £ 41.0 min vs 164.0 + 37.0 min, P <
0.001). Mean estimated blood loss and intraoperative blood transfusion were similar
between the two groups. There were no significant differences between the two
groups in terms of the number of retrieved lymph nodes and tumor size (P > 0.05).
After PSM, no significant differences were noted in operating time between the drain
and no-drain groups.

Recovery

The recovery outcomes are listed in Table 3. The number of days from surgery to the
initiation of soft diet (5.34 + 2.27 d vs 4.17 £ 2.13 d, P = 0.036) and to first flatus (4.29 £
1.45 d vs 3.55 £ 1.83 d, P = 0.041) were greater in the drain group. There were no
significant differences in the time to ambulation or length of postoperative hospital
stay (8.15+2.9d vs 6.77 £ 2.3 d, P = 0.219) between the two groups. Postoperative C-
reactive protein levels (8.24 + 4.47 mg/L vs 8.67 + 5.97 mg/L, P > 0.05) and
postoperative maximum body temperature (Tmax) (37.6 + 0.6 °C vs 37.5 £ 0.4 °C, P >
0.05) were similar between the two groups. After PSM, only the number of days from
surgery to first flatus (4.33 +1.24 d vs 3.57 + 1.85 d, P = 0.029) was greater in the drain

group.

Short-time outcomes
Postoperative patient complications are listed in Table 4. No mortality was recorded in
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Table 1 Characteristics of patients who underwent totally laparoscopic distal gastrectomy with or without prophylactic drain

ALL patients Propensity-matched patients
Characteristic Drain (n=76) Nodrain(n=49) Pvalue Drain(n=42) Nodrain(n=42) Pvalue
Sex (M/F) 54/22 33/16 0.660 31/11 29/13 0.629
Age 57.58 £9.90 54.14 £12.63 0.092 57.4+9.9 58.1+10.8 0.739
BMI (kg/mz) 24.71 £3.76 24.64 £3.72 0.915 243 +35 244+27 0.879
ASA (1/2/3), 1 (%) 0.562 0.565
1 1(1.3) 0(0.0) 1(24) 0(0.0)
2 70 (92.1) 44 (89.8) 38 (90.5) 38 (90.5)
3 5 (6.6) 5 (10.2) 3(7.1) 4(9.5)
pT stage, 1 (%) 0.605 0.805
T1 39 (52.0) 24 (49.0) 20 (47.6) 20 (47.6)
T2 10 (13.3) 11 (22.4) 6 (14.3) 10 (23.8)
T3 9(12) 5 (10.2) 6 (14.3) 4(95)
T4a 17 (22.7) 9 (18.4) 10 (23.8) 8 (19)
PN stage, 1 (%) 0.888 0.760
NO 34 (44.7) 20 (40.8) 16 (38.1) 18 (42.9)
N1 16 (21.1) 12 (24.5) 9 (21.4) 11 (26.2)
N2 14 (18.4) 7 (14.3) 9 (21.4) 5 (11.9)
N3 12 (15.8) 10 (20.4) 8 (19) 8 (19)
Previous abdominal operation, 1 (%) 13 (17.1) 13 (26.5) 0.205 6 (14.3) 10 (23.8) 0.266
Neoadjuvant chemotherapy, 1 (%) 5 (6.6) 2(4.1) 0.704 4(9.5) 2(4.8) 0.676
Concurrent illness, n (%) 34 (44.7) 14 (28.6) 0.070 18 (42.9) 13 (31.0) 0.258

ASA: American Society of Anesthesiologists; pT: Primary tumor; pN: Regional lymph node; BMI: Body mass index.

Table 2 Operative findings

All patients Propensity-matched patients
Variable
Drain(n=76) Nodrain(n=49) Pvalue Drain(n=42) Nodrain(n=42) Pvalue
Operation time (min) 198.4 £41.0 164.0 £37.0 <0.001 180.2 +33.4 168.0 £ 36.7 0.113
Estimated blood loss (mL) 85.3 +80.7 70.82 +51.5 0.267 729+458 73.8+54.4 0.931
Intraoperative blood transfusion, n (%) 2 (2.6) 2(4.1) 0.645 1(2.4) 2(4.8) 1.000
Tumor size (cm) 35+1.6 36+15 0.664 3.6+1.7 35+14 0.839
No. of retrieved lymph nodes 36.7 £13.7 39.1+14.2 0.346 40.0+£11.2 40.0+15.1 0.923
either group. The overall postoperative complication rates were 15.8% and 10.2% in
the drain and no-drain groups, respectively (P > 0.05). No anastomotic bleeding,
anastomotic leakage, lymph leakage, ileus, or pancreatic fistula occurred in either
group. Clavien-Dindo grade 3 complications included duodenal stump leakage (1 = 2),
anastomotic leakage (n = 2), intra-abdominal abscess (n = 2), and intra-abdominal
bleeding (n = 1) in the drainage group. The need for percutaneous catheter drainage
(PCD) was not significantly different between the groups (9.8% vs 6.4%, P = 0.700).
After PSM, no significant differences were noted in the complications between the
drain and no-drain groups.
Risk assessment for the occurrence of postoperative complication
Postoperative complication risk factors are listed in Table 5. Between the two groups,
Guiewidenge WIG | https://www.wignet.com 4240 July 14,2021 | Volume27 | Issue26 |
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All patients Propensity-matched patients
Variable

Drain (n=76) Nodrain(n=49) Pvalue Drain(n=42) Nodrain(n=42) Pvalue
Time to ambulation, POD 2.51+1.34 2,98 +1.39 0.064 2,90 +1.54 3.07 +1.44 0.610
Time to first flatus, POD 3.97 +1.24 3.55+1.79 0.122 433+1.24 3.57 +1.85 0.029
Time to first eating of soft diet, POD 470 £2.17 414+2.09 0.159 5.02 +1.88 417 £2.20 0.058
Postoperative hospital stay 7.88 £3.96 6.73 £5.13 0.164 7.93 +4.98 6.81 £ 5.50 0.331
CRP 7.54 +4.38 8.53 +5.91 0.286 7.66 % 3.89 8.71 £5.95 0.339
Tmax 37605 375+ 04 0.239 37.60 + 0.60 37.48 £ 0.40 0.300

POD: Postoperative days.

Table 4 Postoperative complications

All patients Propensity-matched patients
Complication, n Drain (n=76), n (%) Nodrain (n=49),n (%) Pvalue Drain(n=42),n (%) Nodrain(n=42),n (%) P value
Total 12(15.8) 5(10.2) 0374  8(19.0) 4(9.5) 0212
Clavien-Dindo grade I 4 (5.2) 2 (4.0) 3(7.2) 1(24)
Incision 1(1.3) 1(2.0) 0(0.0) 0(0.0)
System complications 1(1.3) 1(2.0) 1(24) 1(24)
Abdominal effusion 2(2.6) 0(0.0) 2 (4.8) 0(0.0)
Clavien-Dindo grade Il 8 (10.6) 3 (6.0) 5 (12) 3(7.2)
Duodenal stump leakage 2 (2.6) 0(0.0) 2(2.4) 0(0.0)
Anastomotic Leakage 2 (2.6) 0(0.0) 0(0.0) 0(0.0)
Intra-abdominal bleeding 1 (1.3) 0(0.0) 1(24) 0(0.0)
Intra-abdominal abscess 3 (3.9) 2 (4.0) 2 (2.4) 2 (2.4)
Pleural effusion 0(0.0) 1(2.0) 0(0.0) 1(24)
Mortality 0(0.0) 0(0.0) 1 0(0.0) 0(0.0) 1

PCD: Percutaneous catheter drainage.

no significant differences were observed in most variables. However, the patients with
a larger BMI had a higher possibility of postoperative complications (27.44 + 3.92 vs
24.25 +3.53, P = 0.01). In addition, we identified that patients with a BMI > 29 kg/m?
were prone to postoperative complications (P = 0.042). A prophylactic drain may be
useful in patients with a higher risk, larger BMI, or more concurrent illness. Prophy-
lactic drains was not an independent risk factor for postoperative complications.

DISCUSSION

Since 2015, totally laparoscopic surgery has been widely used in clinical practice,
although there are few reports on whether totally laparoscopic surgery requires
prophylactic drains[10,11]. Most studies on prophylactic drains were based on open
gastrectomy. Cochrane review included four single-institution, randomized controlled
trials that sought to evaluate the role of prophylactic drain placement in gastric
resection for gastric cancer[12-14]. In this study, we reviewed the clinicopathological
data of patients with gastric cancer during the past 2 years and found that routine
prophylactic drains were not necessary in selected patients. To minimize the risk of
confounding variables, PSM was used. Routine prophylactic drains are not necessary
in all patients. A prophylactic drain may be useful in patients at higher risk.
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Table 5 Risk assessment for the occurrence of postoperative complication

Variable Postoperative complications (+) (n = 17) Postoperative complications (-) (n = 108) P value

Sex 0.584

Male 13 74

Female 4 34

Age 59.59 £9.62 55.70 £11.30 0.182

BMI (kg/m?), 1 (%) 27.44 +3.92 2425 +3.53 0.001

>29 5 (38.5) 10 (13.3) 0.042

<29 8 (61.5) 65 (86.7)

ASA (1/2/3), 1 (%) 0.769

1 0(0.0) 1 (100.0)

2 15 (13.2) 99 (86.8)

3 2(20.0) 8 (80.0)

Preoperative ALB (g) 39.62 + 4.65 40.18 £ 5.86 0.709

Preoperative HGB (g/L) 136.59 +17.77 135.26 +19.36 0.791

pT stage, 1 (%) 0.776

T1 7 (38.5) 56 (49.3)

T2 4(23.1) 17 (20.0)

T3 3(15.4) 11 (8.0)

T4a 3(23.1) 23 (22.7)

PN stage, 1 (%) 0.872

NO 8 (38.5) 46 (45.3)

N1 3 (15.4) 25 (22.7)

N2 3(23.1) 18 (13.3)

N3 3(23.1) 19 (18.7)

Previous abdominal operation 0.103

Yes 1 5

No 16 83

Neoadjuvant chemotherapy 0.234

Yes 2 5

No 15 103

Concurrent illness 0.800

Yes 7 41

No 10 67

Drain, n (%) 12 (15.8) 64 (84.2) 0374

No drain, 2 (%) 5(10.2) 44 (89.8)

Type of reconstruction, 1 (%) 0.357

Billroth I 4(30.8) 32 (36.0)

Billroth IT 10 (61.5) 69 (64.0)

Roux-en-Y 3(7.7) 7 (0.0)

Operative time (min) 195.82 +49.12 183.16 + 41.69 0.258

Blood loss (mL) 62.94 +42.54 82.22 +74.07 0.298
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ASA: American Society of Anesthesiologists; BMI: Body mass index; ALB: Albumin; HGB: Hemoglobin; pT: Primar tumor; pN: Regional lymph node.
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Prophylactic drains have been used to enhance early detection of complications,
prevent collection of fluid, reduce morbidity and mortality, and decrease the duration
of hospital stay[15,16]. The present study results showed that there was no significant
difference between the two groups in terms of postoperative hospital stay. The length
of the postoperative hospital stay in the no-drain group was shorter than that in the
drain group (7.93 + 4.98 d vs 6.81 £ 5.50 d, P > 0.05). Among the 17 patients who
experienced postoperative complications, there was also no significant difference
between the two groups in terms of postoperative hospital stay. This result was
different from that of Hirahara et al[10] study. In addition, omitting prophylactic
drainage significantly improved the postoperative comfort of patients due to an earlier
flatus (4.33 +1.24 d vs 3.57 +1.85 d, P < 0.05).

Moreover, the application of prophylactic drains did not reduce the incidence of
complications, and the rate of complications was even higher in the drain group.
However, there was no statistically significant difference between the two groups
(19.0% vs 9.5%, P > 0.05). Through risk assessment, we identified that patients with a
BMI 2 29 kg/m? are prone to postoperative complications (P = 0.042). More visceral fat
may make surgery more difficult. Thus, prophylactic drain is recommended for
patients with a BMI > 29 kg/m?

For patients with mild symptoms, administration of broad-spectrum antibiotics may
be a good conservative management strategy. However, patients with severe
symptoms need PCD. In the current study, postoperative complications were
recognized in approximately 15% of patients. Two cases of duodenal stump leakage
and two cases of intra-abdominal abscess occurred in the drain group, all of which
required PCD. In the no-drain group, two cases of intra-abdominal abscess and one
case of pleural effusion needed PCD. There was no significant difference between the
two groups. Prophylactic drains do not alter the rates of secondary drainage
procedures. Thus, omitting prophylactic drains during gastric cancer surgery did not
increase the risk of PCD postoperatively. Similarly, in a study by Lee et al[16], omitting
prophylactic drains did not increase the risk of PCD postoperatively, while male sex,
older age, and longer operative time were identified as independent risk factors for
postoperative PCD in patients without prophylactic drains.

CONCLUSION

In conclusion, omitting the use of prophylactic drains in selected patients during
surgery for gastric cancer is feasible. It can significantly improve the postoperative
comfort of patients and does not increase the risk of postoperative complications.

ARTICLE HIGHLIGHTS

Research background

Prophylactic drains have been used to remove intraperitoneal collections and detect
complications early in open surgery. In the last decades, minimally invasive gastric
cancer surgery has been performed worldwide. However, reports on routine prophy-
lactic abdominal drainage after totally laparoscopic distal gastrectomy are few.

Research motivation
To evaluate the feasibility of performing totally laparoscopic distal gastrectomy
without prophylactic drains in selected patients.

Research objectives
To evaluate the feasibility of performing totally laparoscopic distal gastrectomy
without prophylactic drains in selected patients.

Research methods
Data of patients with distal gastric cancer who underwent totally laparoscopic distal
gastrectomy with and without prophylactic drainage at China National Cancer
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Center/Cancer Hospital from February 2018 to August 2019 were reviewed.

Research results

After PSM, data of 42 pairs were extracted. The incidence of concurrent illness was
higher in the drain group (42.9% vs 31.0%, P = 0.258). The overall postoperative
complication rates were 19.5% and 10.6% in the drain (1 = 76) and no-drain groups (n
= 49), respectively; there were no significant differences between the two groups (P >
0.05). The difference between the two groups based on the need for percutaneous
catheter drainage was also not significant (9.8% vs 6.4%, P = 0.700). However, patients
with a larger body mass index (= 29 kg/m?) were prone to postoperative complications
(P = 0.042). In addition, the number of days from surgery until the first flatus (4.33 +
1.24 d vs 3.57 £ 1.85 d, P = 0.029) was greater in the drain group.

Research conclusions

Omitting prophylactic drainage may reduce surgery time and result in faster recovery.
Routine prophylactic drains are not necessary in selected patients. A prophylactic
drain may be useful in high-risk patients.

Research perspectives
Omitting the use of prophylactic drains can significantly improve the postoperative
comfort of patients and does not increase the risk of postoperative complications.
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