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Curative effect of different drainage methods on 
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Abstract 
Background: Laparoscopic inguinal hernia repair has developed rapidly as an important surgical method for inguinal hernia 
repair; however, postoperative complications, especially postoperative seroma, are becoming an important factor hindering its 
development. Many studies have shown that placing a negative-pressure drainage tube in the preperitoneal space can effectively 
reduce postoperative seromas. Accordingly, this study aimed to compare differences in postoperative seroma between surgical 
procedures with drainage tubes (DRG) and those without drainage tubes (nonDRG).

Methods: PubMed/Medline, EMBASE, Cochrane Library, China National Knowledge Infrastructure, and Wanfang databases 
were searched from the establishment of the database to May 1, 2021. Odds ratio (OR), mean difference (MD), standardized mean 
difference (SMD), and 95% confidence interval (CI) were selected as the effect scale indices for the evaluation of the difference in 
seroma, operation time, hospital stay time, blood loss, and recovery time. All of these were compared using RevMan 5.3 Software.

Results: Sixteen studies involving 4369 patients, 2856 in the DRG group and 1513 in the nonDRG group, were included. The 
incidence of seroma in the DRG group was lower than that in the nonDRG group (OR = 0.16, 95% CI: 0.07–0.35, P < .001). 
Additionally, the operation time (min) in the DRG group was longer than that in the nonDRG group (MD = 3.67, 95% CI: 2.18–5.17, 
P < .001). Nevertheless, no significant differences were found in hospital stay (days) (SMD = 0.22, 95% CI: −0.10–0.54, P = .17), 
blood loss (mL) (MD = 0.28, 95% CI: −0.14–0.69, P = .19), and recovery time (h) (SMD = 0.54, 95% CI: −0.60–1.69, P = .35) 
between the 2 groups.

Conclusion: Despite the slightly prolonged operation time, negative pressure drainage in the preperitoneal space during 
laparoscopic inguinal hernia repair can significantly reduce the occurrence of postoperative seroma without increasing blood loss, 
recovery, and hospital stay.

Abbreviations: CI = confidence interval, DRG = drainage, LIHR = laparoscopic inguinal hernia repair, MD = mean difference, 
non-DRG = non-drainage, OR = odds ratio, RCT = randomized controlled trial, SMD = standardized mean difference, TAPP = 
transabdominal preperitoneal, TEP = totally extraperitoneal.

Keywords: drainage, inguinal hernia, laparoscopy, meta-analysis, seroma.

1. Introduction

Inguinal hernia, an external abdominal hernia occurring in 
the inguinal region, makes up a vast proportion of exter-
nal abdominal hernias. It is a common and frequent disease 
worldwide. According to the 2018 World Inguinal Hernia 
Guidelines, approximately one-third of men are likely to be 
affected by inguinal hernia in their lifespan, and 20 million 
patients undergo inguinal hernia surgery every year, demon-
strating the high incidence of inguinal hernia.[1] In China, more 

than 1 million inguinal hernia surgeries (tension-free repair) 
have been performed on adults every year since 2017.[2] The 
Lancet rated the diagnosis and treatment of inguinal hernia in 
China and obtained scores of 99 and 100 in 2016 and 2017, 
respectively.[3,4]

Since 1993, transabdominal preperitoneal hernia repair 
(TAPP) and totally extraperitoneal hernia repair (TEP) are 
the gold standard procedures for laparoscopic inguinal her-
nia repair (LIHR). In the past 10 years, given the rapid devel-
opment of LIHR surgery in China, the number of LIHRs has 
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accounted for 10–40% of tension-free inguinal hernia repair 
surgeries.[2] LIHR is superior in terms of easing postoperative 
pain, shortening postoperative recovery time, hospital stay 
time,[5,6] and reducing postoperative complications, in which 
postoperative seroma is one of the most commonly observed 
complications.[7]

Seroma, named after its similarity with plasma in terms of 
main components, refers to the limited exudation that infiltrated 
between the mesh and the anterior abdominal wall for various 
reasons. The incidence of seroma varies because different defi-
nition criteria were used, in which seroma after laparoscopic 
inguinal hernia ranges from 5.7 to 66.7%.[8] Surgical inter-
vention may be necessary after an intractable seroma forms a 
shell.[9]

In recent years, several studies have shown that negative 
pressure drainage in the preperitoneal space during TAPP and 
TEP surgery can significantly reduce postoperative seroma. By 
contrast, other studies have shown that drainage has no signif-
icant effect on their occurrence, but may be related to the type 
of hernia, surgical skills, and heterogeneity of patients’ basic 
conditions.

At present, the efficacy of negative pressure drainage in 
reducing seroma is still uncertain due to the lack of relevant 
reports, small number of cases, and discrepancies in conclusions 
drawn from some studies in this field. Thus, this meta-analy-
sis was conducted to investigate the clinical efficacy of nega-
tive pressure drainage after LIHR through data comparisons, 
seeking relatively objective and accurate conclusions, to provide 
evidence-based medical evidence for clinical treatment.

2. Materials and Methods

2.1. Search strategy

The PubMed/Medline, EMBASE, Cochrane Library, China 
National Knowledge Infrastructure, and Wanfang databases 
were searched for studies published from their inception to May 
1, 2021, comparing the drainage tube group (DRG) and non-
DRG groups. Medical Subject Headings were retrieved twice 
to reduce omissions in relevant bibliographies. The terms used 
for the search referred to combinations of the following: her-
nia, inguinal hernia, total extraperitoneal herniorrhaphy, TEP, 
transabdominal preperitoneal, TAPP, laparoscopy, drainage, and 
seroma, only in English and Chinese.

This study was approved by the Ethics Committee of the 
Affiliated Hospital of the North Sichuan Medical College.

2.2. Inclusion and exclusion criteria

The following inclusion criteria were applied: first, the original 
study must have compared TAPP and TEP performed for ingui-
nal hernia. Subjects must include both the DRG and non-DRG 
groups. Second, the original study types included randomized 
controlled trials (RCTs), cohort studies, and retrospective analy-
sis studies. Third, at least one of the following indicators should 
be considered: postoperative seroma, operation time, hospital-
ization time, intraoperative blood loss, and recovery time. The 
exclusion criteria were as follows: review articles, case reports, 
abstracts, editorials, letters to the editor, studies with insufficient 
data on outcome measures, and incomplete documents or docu-
ments with incomplete data.

2.3. Data extraction

Original data, including the first author, year of publication, type 
of procedure, sample size, age, sex, and outcome, were inde-
pendently extracted from the articles by 2 authors and keyed 
them in a standardized form. Conflicts in data abstraction were 
resolved by referring to the original article.

2.4. Quality assessment

The quality of the literature was independently assessed by 
the authors, in accordance with the Cochrane Collaboration 
Handbook. The assessment tools included the following criteria: 
random sequence generation, allocation concealment, blinding 
of participants and personnel, blinding of the assessment results, 
incomplete data of the results, selective reporting, and other 
sources of bias. A controversial article was selected after discus-
sion with a third researcher.

2.5. Statistical analysis

Review Manager version 5.3 (The Cochrane Collaboration, 
Copenhagen, Denmark) was used to perform a meta-analysis. 
Odds ratio (OR), mean difference (MD), standardized mean dif-
ference (SMD), and 95% confidence interval (CI) were selected 
as the effect scale indicators. The heterogeneity of each study 
was evaluated using the Cochrane Q test and I2 test; if case I2 ≥ 
50%, heterogeneity appeared between studies. A random-effects 
model was used in cases of significant heterogeneity. Otherwise, 
a fixed-effects model was used. This study conducted a sensitiv-
ity analysis by excluding studies one by one, and the stability of 
the results of I2 and the changes in the combined effect size after 
excluding studies were analyzed.

3. Results

3.1. Basic information of the included studies

A total of 972 original studies were obtained by searching the 
databases. A total of 949 duplicate, irrelevant, and unqualified 
studies were excluded after reading the texts and abstracts, 
and the remaining 23 studies satisfied the research topic. 
Furthermore, 7 studies were excluded because of improper 
grouping or different outcomes.

Finally, 16 studies[10–25] were identified, including 6 
RCTs,[12,14,17–19,21] 8 retrospective clinical controlled stud-
ies,[10,11,15,16,20,22,23,25] and 2 cohort studies.[13,24] A detailed flow-
chart of the selection process is presented in Figure 1.

Seven of the 16 included studies focused on TAPP proce-
dures, whereas the other 9 studies focused on TEP proce-
dures. A total of 4369 patients were included in the study, 
in which 754 were TAPP cases and 3615 were TEP cases. 
Moreover, 2856 cases belonged to the DRG group, whereas 
1513 cases to the non-DRG group. Of the 9 studies in the 
TEP group, 7 clearly indicated that the drainage tube was 
placed between the mesh and parietal peritoneum, and 2 did 
not specify the exact location. Of the 7 studies in the TAPP 
group, 3 indicated that the drain was placed between the 
mesh and parietal peritoneum, and 4 indicated that the drain 
was placed between the mesh and preperitoneal space. The 
baseline data are shown in Table 1.

3.2. Seroma

The studies included in the analysis reported postoperative sero-
mas.[10–25] A total of 4369 patients were enrolled, including 2856 
patients in the DRG group and 1513 patients in the non-DRG 
group. The analysis of heterogeneity showed obvious heteroge-
neity among the study groups (P < .001, I2 = 82%); therefore, 
the random-effects model was adopted. Accordingly, a signifi-
cant difference in seroma was found between the DRG group 
and the non-DRG group. The occurrence of seroma in the DRG 
group was significantly less than that in the non-DRG group, 
and the difference was significant (OR = 0.16, 95% CI: 0.07–
0.35, P<.001) (Fig. 2).

The surgical methods were divided into 2 subgroups for 
analysis: 7 TAPP articles[10,11,13–15,17,20] included in the study 
analyzed a total of 754 cases, in which 326 cases belonged 
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Figure 1.  Screening process of the paper.

Table 1

Basic information of included studies.

Author, year Study design Sample size (DRG/non-DRG) Age (year) (DRG/ non-DRG) Gender (m) (DRG/ non-DRG) Outcome 

Li, et al 2021 Retrospective 57/73 53.54 ± 10.24/56.75 ± 9.57 51/54 ①②③
Fang, H et al 2021 Retrospective 65/181 61.5 ± 7.3/60.6 ± 8.1 NA ①②③⑤
Zhou, et al 2020 RCT 36/36 49.3 ± 8.9/44.6 ± 7.6 28/29 ①②③④⑤
Wang, et al 2020 Cohort study 26/24 56.04 ± 1.41/55.00 ± 1.39 26/24 ①②③
Ju, et al 2020 RCT 45/45 48.71 ± 15.33/46.06 ± 13.97 42/41 ①②③
Li, et al 2019 Retrospective 30/30 55.2 ± 8.5/56.1 ± 8.7 22/20 ①②③④⑤
Xin, et al 2018 Retrospective 48/67 55.23 ± 9.84/55.03 ± 10.55 48/65 ①②③⑤
Fan, J et al 2018 RCT 41/37 53.5 ± 14.7/48.9 ± 18.7 39/35 ①②③
Si, et al 2018 RCT 38/30 67.34 ± 12.54/66.53 ± 12.08 68/0 ①②③
Wang, et al 2017 RCT 65/62 NA 118/9 ①
Zhu, et al 2016 Retrospective 295/537 48.52 ± 24.57/51.61 ± 21.73 250/462 ①②③④⑤
Liu, et al 2016 RCT 70/40 54.9 ± 17.8/53.6 ± 15.6 64/36 ①②
Chen, et al 2016 Retrospective 65/45 51.0 ± 11.3 104/5 ①
Gao, et al 2015 Retrospective 321/157 54.2 ± 23.8/47.6 ± 26.8 275/122 ①②③
Qin, et al 2012 Cohort study 47/3 50.2 ± 12.5 45/5 ①
Ismail, M, et al 2009 Retrospective 1607/146 46.7 ± 13.8/39.0 ± 15.8 840/79 ①②③④

DRG = drainage, non-DRG = non-drainage, RCT = randomized controlled trial. Outcome:① = seroma, ② = operation time, ③ = hospital stay, ④ = recovery time, ⑤ = blood loss.
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the DRG group and 428 cases to the non-DRG group. In 
the heterogeneity analysis, no significant heterogeneity was 
found among the study groups (P = .89, I2 = 0%); therefore, 
the random-effects model was adopted. The results showed a 
significant difference in seroma between the DRG and non-
DRG groups. The occurrence of seroma in the DRG group 
was significantly less than that in the non-DRG group, and 
the difference was significant (OR = 0.21, 95% CI: 0.1–0.42, 
P<.001).

Nine TEP articles[12,16,18,19,21–25] analyzed in the study 
enrolled a total of 3615 cases, in which 2530 cases belonged 
to the DRG group and 1085 to the non-DRG group. The het-
erogeneity analysis showed significant heterogeneity among 
the study groups (P < .001, I2 = 90%). The results showed a 
significant difference in seroma between the DRG and non-
DRG groups. The occurrence of seroma in the DRG group 
was significantly lower than that in the non-DRG group, and 
the difference was significant (OR = 0.13, 95% CI: 0.04–0.41, 
P = .0004). Sensitivity analysis was performed after exclud-
ing the articles individually. After excluding 1 article,[22] 
the heterogeneity decreased significantly (I2 = 45%). After 
reading the full text, the cases included in the article had a 
history of the following lower abdominal surgery: appendix 
resection, partial colon surgery, rectal surgery, ovarian sur-
gery, fallopian tube surgery, uterine surgery, ureter surgery, 
bladder surgery, and prostate surgery. Accordingly, there 
may be large differences in abdominal or intestinal adhe-
sions between the groups, leading to differences in the corre-
sponding data of the corresponding operations, which leads 
to an increase in heterogeneity between studies. However, 
regardless of excluding any of the abovementioned studies, 

the structure of the forest plot was not significantly changed 
and the combined effect size was still significant, suggesting 
that the results of the meta-analysis were stable and reliable.

3.3. Operation time

Thirteen studies[10–18,21–23,25] provided data regarding the oper-
ation time (min) with a total of 4082 cases, covering 2679 
cases in the DRG group and 1403 in the non-DRG group. 
Heterogeneity analysis showed heterogeneity among the 
results of each study (P = .001, I2 = 63%), and the random-ef-
fects model was adopted. The average operation time of the 
DRG group was significantly longer than that of the non-DRG 
group (MD = 3.67, 95% CI: 2.18–5.17, P < .001) (Fig.  3). 
Sensitivity analysis was performed after removing the articles 
individually. After excluding 1 article,[12] a significant reduc-
tion (I2 = 50%) in heterogeneity was found. After reading the 
full text, only 72 cases were included in that article, which 
was poor in representation, and the structure of the forest plot 
did not change significantly after excluding this article. After 
excluding another article,[22] the heterogeneity was reduced 
but still high (I2 = 55%); this article included many patients 
with a history of lower abdominal surgery. There may be large 
differences in abdominal or intestinal adhesions between the 
groups, leading to differences in the corresponding operation 
times, which in turn led to increased heterogeneity between 
the studies. Regardless of whether any of the abovemen-
tioned documents were excluded, no change was found in 
the overall results, suggesting stable and reliable results in the 
meta-analysis.

Figure 2.  Forest plot of comparison on seroma formation: DRG vs non-DRG. DRG = drainage, non-DRG = non-drainage.
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3.4. Length of hospital stay

Twelve studies[10–18,22,23,25] described the length of hospital stay 
(days); 3972 patients were included in this meta-analysis, 
with 2609 cases in the DRG group and 1363 in the non-
DRG group. In the heterogeneity analysis, each study showed 
significant heterogeneity (P < .001, I2 = 93%); therefore, the 
random-effects model was adopted. The length of stay in the 
DRG group was close to that of the non-DRG group, and 
the difference was not significant (SMD = 0.22, 95% CI: 
−0.10–0.54, P = .17) (Fig.  4). Sensitivity analysis was per-
formed after removing articles individually. After removing 
1 article,[22] the heterogeneity was significantly reduced (I2 = 
83%). After reading the full text, the article included many 
cases of a history of lower abdominal surgery. There may 
be large differences in basic conditions between the groups, 
and the length of hospital stay is greatly affected, resulting in 
increased heterogeneity. Sensitivity analysis indicated stable 
and reliable results in the meta-analysis.

3.5. Blood loss

Five studies[10,12,15,16,22] provided data on blood loss (mL). 
There were 1325 cases in total, including 590 and 735 in 
the DRG and non-DRG groups, respectively. The analysis of 
heterogeneity showed no obvious heterogeneity between the 
results of each study (P = .95, I2 = 0%); therefore, a fixed-ef-
fects model was adopted. The amount of blood loss in the 

DRG group was similar to that in the non-DRG group, but 
the difference was not significant (MD = 0.28, 95% CI: 
−0.14–0.69, P = .19) (Fig. 5).

3.6. Recovery time

Four studies[12,15,22,25] described the recovery time (h), and 2717 
patients were included in this meta-analysis, with 1968 and 749 
cases in the DRG and non-DRG groups, respectively. The anal-
ysis of heterogeneity showed obvious heterogeneity between 
the results of each study (P < .001, I2 = 99%); therefore, the 
random-effects model was adopted. The recovery times of the 
DRG and non-DRG groups were comparable, and the differ-
ence was not significant (SMD = 0.54, 95% CI: −0.60–1.69, P = 
.35) (Fig. 6). Sensitivity analysis was performed after removing 
articles individually. After removing 1 article,[22] the heterogene-
ity decreased significantly (I2 = 51%). After reading the full text, 
the article included many cases of a history of lower abdomi-
nal surgery. There may be great differences in basic conditions 
between the groups, affecting the recovery time and leading to 
an increase in heterogeneity.

3.7. Risk of bias in included studies

A relatively obvious publication bias can be observed from the 
bias analysis chart. According to the analysis of all included 
studies, the main reason lies in the retrospective studies, resulting 

Figure 3.  Forest plot of comparison on operation time: DRG vs non-DRG. DRG = drainage, non-DRG = non-drainage.

Figure 4.  Forest plot of comparison on hospital stay: DRG vs non-DRG. DRG = drainage, non-DRG = non-drainage.
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in a publication bias. The risk of bias in the included studies is 
shown in Figure 7.

3.8. Subgroup analysis based on RCT/retrospective study

Based on the bias analysis chart suggesting obvious publica-
tion bias, we re-analyzed prospective randomized and retro-
spective studies separately. The baseline data are shown in 
Table 2.

There were 6 RCT studies,[12,14,17–19,21] 2 of which were on 
TAPP and 4 on TEP. A total of 545 patients were included, 
including 158 TAPP cases and 387 TEP cases, of which 295 
cases belonged to the DRG group and 250 to the non-DRG 
group. A random-effects model was used. In that RCT study, 
significant difference was found in the incidence of seroma 
between the DRG group and the non-DRG group (OR = 0.15, 
95% CI: 0.08–0.28, P <. 001), and no significant difference 
was found in the length of hospital stay between the DRG and 
non-DRG groups (SMD = 0.51, 95% CI: −0.14–1.16, P = .12), 
and no significant difference was found in the operation time 
between the DRG and non-DRG groups (MD = 3.84, 95% CI: 
−0.77–8.46, P = .10).

In the retrospective study,[10,11,13,15,16,20,22–25] 5 focused on TAPP 
and 5 on TEP. A total of 3824 patients were analyzed, includ-
ing 596 TAPP cases and 3228 TEP cases, of which 2561 cases 
belonged to the DRG group and 1263 to the non-DRG group. 
A random-effects model was adopted. In the retrospective study, 
a significant difference was found in the incidence of seroma 
between the DRG and non-DRG groups (OR = 0.18, 95% CI: 
0.06–0.54, P = .002), and no significant difference was found 
in the length of hospital stay between the DRG and non-DRG 
groups (SMD = 0.09, 95% CI: −0.30–0.48, P = .65). A signif-
icant difference was noted in the operation time between the 
DRG group and the non-DRG group (MD = 3.51, 95% CI: 
1.98–5.04, P < .001).

4. Discussion
This study compared the effects of LIHR (TAPP and TEP) on 
seroma formation with and without drainage, and reduced the 
interference of different surgical procedures on the research 
conclusions. A total of 4369 cases were included, of which 
754 were TAPP and 3615 were TEP. In addition, there were 
2856 and 1513 patients in the DRG and non-DRG groups, 

Figure 5.  Forest plot of comparison on blood loss: DRG vs non-DRG. DRG = drainage, non-DRG = non-drainage.

Figure 6.  Forest plot of comparison on recovery time: DRG vs non-DRG. DRG = drainage, non-DRG = non-drainage.

Figure 7.  Consensus risk-of-bias assessment of the included studies. Green = low risk, yellow = unclear, red = high risk.
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respectively. The results showed that the difference in the inci-
dence of seroma in the DRG group and non-DRG group under 
LIHR was significant, so does the difference in operation time 
between them. However, no significant difference was found 
in blood loss, hospital stay, and recovery time. Meanwhile, in 
the subgroup analysis based on study types, the incidence of 
seroma and the length of hospital stay in the DRG and non-
DRG groups in the RCT and retrospective studies were the same 
as the above conclusions. A significant difference was noted in 
the incidence of seroma between the 2 groups, but there was no 
significant difference in the length of hospital stay. In contrast 
to the above conclusion, no significant difference was found in 
the operation time between the 2 groups in the RCT study, but 
a significant difference was noted in the operation time between 
the 2 groups in the retrospective study.

Seroma refers to limited exudation between the mesh and 
anterior abdominal wall for various reasons. It is named based 
on its main components, which are similar to those of plasma. 
The main causes of seroma formation are as follows: a) presence 
of a huge hernia sac, long medical history, combined with other 
diseases, history of hernia belt use, history of sclerosing agent 
injection, recurrent hernia, etc; b) surgeries such as dissociation 
of the surgical area, trauma caused by anatomy, and implan-
tation of the mesh[26]; gentle maneuvers during the operation 
can reduce seroma formation[27]; c) foreign body stimulation, 
such as by foreign matter, mesh, and hernia nails, which can 
mediate inflammatory reactions and cause fluid exudation in the 
surrounding tissues and thus increase the risk of postoperative 
seroma[28]; and d) dead space between the mesh and the tissue.[29] 
The gaps in the wound tissue spare a space for fluid accumu-
lation to cause seroma formation; eliminating dead space can 
reduce the formation of seroma.[27]

Various clinical measures are available to prevent seromas, 
among which catheter drainage is a key research direction.[8] 
Theoretically, by excluding the influence of the abovementioned 
patients and the 2 fixed factors of surgery, negative pressure 
drainage of the catheter can significantly reduce the influence 
of the latter 2 variable factors, which can effectively reduce the 
stimulation of mesh displacement and the volume of the dead 
space and thus reduce the occurrence of postoperative seroma, 
severity of seroma, and a series of complications such as post-
operative pain, cellulitis, infection of the operating area, and 
hernia recurrence. To verify the correctness and feasibility of 
the above-mentioned theory, we conducted a meta-analysis of 
related studies that met the inclusion criteria.

A previous study found that catheterization and drainage can 
effectively reduce the size and occurrence of seroma,[30] whereas 
another study suggested that drainage is not effective in reducing 
the occurrence of seroma.[22] In response to the studies with the 
opposite conclusions, we have included RCTs, cohort studies, 
and retrospective studies in recent years, which have advantages 
in terms of increasing sample size and credibility and decreas-
ing errors. The results showed that catheterization and drainage 
after TAPP and TEP significantly reduced the seroma formation.

A meta-analysis revealed that postoperative drainage of 
inguinal hernia can reduce the formation of severe postopera-
tive seromas,[31] but the analysis included a total of 6 articles, 
only 4 of which focused on laparoscopic surgery. However, all 
the articles included in our study focused on laparoscopic sur-
gery, with a greater number of cases, recent publication, higher 
quality, and more scientific subgroup allocation. We divided the 
included articles into 2 subgroups: TAPP and TEP. Accordingly, 
the difference in seroma production between the 2 groups was 
significant. Subgroup analyses based on the study types were 
also conducted. Accordingly, the incidence of seroma in the DRG 
group was lower than that in the non-DRG group in the RCT 
study and retrospective study, and the difference was significant.

A previous study showed no significant difference in postop-
erative complications such as hematoma and seroma[22] regard-
less of whether drainage is placed during TEP operation. In this T
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study, 61 of the included patients had a history of surgical oper-
ations, ranging from colorectal, uterine appendages, and urinary 
system to other lower abdominal surgeries, 139 of which had 
risk factors for hernia recurrence, such as chronic obstructive 
pulmonary disease and ascites, and 109 had combined cardio-
vascular, blood, endocrine, and other basic diseases according 
to the analysis of the literature. Owing to the large differences 
between the research subjects and the high risk in the study’s 
bias score, the accuracy of the research results should be fur-
ther verified; thus, the research results cannot be expanded to 
an overall conclusion. Except for this study, the results of the 
remaining studies suggest that the placement of a negative pres-
sure drainage tube after laparoscopic inguinal hernia can effec-
tively reduce postoperative seroma without increasing blood 
loss, extending the recovery time and hospital stay, which means 
that the placement of a negative pressure drainage tube is of 
positive significance in reducing the formation of postoperative 
seromas.

As regards the operative time, overall, the operative time in 
the DRG group was longer than that in the non-DRG group. In 
the RCT study, no significant difference was found in the oper-
ative time between the 2 groups. In the retrospective study, the 
operative time in the DRG group was longer than that in the 
non-DRG group. The prolonged operation time in the DRG 
group may be caused by the extra time required to place and 
fix the drainage tube during the operation. Although the con-
clusions of the meta-analysis based on grouping methods were 
different to some extent, the MDs were 3.67 minutes, 3.84 min-
utes, and 3.51 minutes, which had negligible effects on the over-
all operation time, showed no significant difference in clinical 
practice, and did not affect patient recovery.

Regarding hospital stay, the meta-analysis based on the overall 
study and subgroup studies showed no significant difference in 
the hospital stay between the DRG and non-DRG groups. The 
above conclusions suggest that the placement of negative-pressure 
drainage during LIHR does not affect the length of hospital stay.

A total of 16 studies were selected in accordance with the 
inclusion and exclusion criteria in the present study, and rele-
vant data from the 16 studies were explored in a meta-analy-
sis. However, our study has some limitations. First, only a few 
articles, including some retrospective studies, were included. 
Second, articles in foreign languages are not enough, showing 
the shortage of retrieval skills. Third, given the inconsistency 
between the type and severity of inguinal hernia, differences in 
the surgical skills and abilities of surgeons between studies, a 
bias in implementation, and a certain degree of heterogeneity 
may come into being consequently.

5. Conclusions
The results of the meta-analysis revealed that placing a negative 
pressure drainage tube in the preperitoneal space after LIHR can 
effectively reduce the formation of postoperative seroma, with-
out any influence on intraoperative blood loss, recovery time 
and hospital stay, but only prolonged the operation time slightly. 
In conclusion, the operation is not only safe and feasible, but 
also worthy of clinical promotion. Nevertheless, well-designed, 
large-scale, and multicenter studies are needed to confirm the 
results of this study.

Author contributions
Conceptualization: Yang Zhong.
Data curation: Yang Zhong, Zhi Liu, Miao He, Mao Liu.
Formal analysis: Ai Ping Wen, Jian Yu Chen, Long Qin.
Investigation: Jian Yu Chen, Long Qin.
Methodology: Zhi Liu, Mao Liu.
Software: Yang Zhong, Mao Liu.
Supervision: Jian Shui Li, Miao He.

Writing—original draft: Yang Zhong, Zhi Liu, Xiaojiang Lv.
Writing—review & editing: Jian Shui Li, Jian Yu Chen, Mao 

Liu, Miao He, Long Qin.

References
	 [1]	 HerniaSurge Group. International guidelines for groin hernia manage-

ment. Hernia. 2018;22:1–165.
	 [2]	 Tang JX, Li SJ. The development of hernia and abdominal wall surgery 

in China and the challenge of innovation in the new century. Chin J 
Pract Surg. 2020;40:89–92.

	 [3]	 GBD 2016 Healthcare Access and Quality Collaborators. Measuring 
performance on the healthcare access and quality index for 195 
countries and territories and selected subnational locations: a system-
atic analysis from the global burden of disease study 2016. Lancet. 
2018;391:2236–71.

	 [4]	 GBD 2015 Healthcare Access and Quality Collaborators. Healthcare 
access and quality index based on mortality from causes amenable to 
personal health care in 195 countries and territories, 1990–2015: a 
novel analysis from the global burden of disease study 2015. Lancet. 
2017;390:231–66.

	 [5]	 Li J, Zhang W. Closure of a direct inguinal hernia defect in laparoscopic 
repair with barbed suture: a simple method to prevent seroma forma-
tion? Surg Endosc. 2018;32:1082–6.

	 [6]	 Scheuermann U, Niebisch S, Lyros O, et al. Transabdominal preperito-
neal (TAPP) versus Lichtenstein operation for primary inguinal hernia 
repair – A systematic review and meta-analysis of randomized con-
trolled trials. BMC Surg. 2017;17:55.

	 [7]	 Reiner MA, Bresnahan ER. Laparoscopic total extraperitoneal hernia 
repair outcomes. JSLS. 2016;20:e2016

	 [8]	 Li J, Gong W, Liu Q. Intraoperative adjunctive techniques to reduce 
seroma formation in laparoscopic inguinal hernioplasty: a systematic 
review. Hernia. 2019;23:723–31.

	 [9]	 Piazzese E MS, Galipò S, Mazzeo GI. Proposal of ecographic classifica-
tion for seroma after laparoscopic ventral hernia repair. J Ultrasound. 
2015;18:349–60.

	[10]	 Fang H, Lin R, Lin X, et al. Drainage decreases the seroma incidence 
in laparoscopic transabdominal preperitoneal (TAPP) hernia repair for 
large inguinoscrotal hernias. Asian J Surg. 2021;44:544–8.

	[11]	 Li HZ, Qi XL. Application value of hernia defect closure combined 
with negative pressure drainage in laparoscopic transabdominal 
preperitoneal hernia repair. J Chengdu Med Coll. 2021;16:337–40.

	[12]	 Zhou HM, Qian LQ, Wang G. Application of preventive vacuum drain-
age tube in laparoscopic totally extraperitoneal hernia repair and its 
therapeutic effect. Chin J Hernia Abdom Wall Surg. 2020;14:355–8.

	[13]	 Wang W, Guo WJ. Effect of negative pressure drainage on the incidence 
of seroma following laparoscopic transabdominal preperitoneal hernia 
repair. Chin J Hernia Abdom Wall Surg. 2020;14:27–9.

	[14]	 Ju JM, Yu GF. Effect of preperitoneal drainage on postoperative hema-
toma and seroma in patients undergoing laparoscopic transabdominal 
preperitoneal repair: a prospective randomized controlled study. Chin J 
Hernia Abdom Wall Surg. 2020;14:493–6.

	[15]	 Li QY, Fang B. The application value of negative pressure suction fixa-
tion in laparoscopic anterior inguinal hernia repair. Chin Foreign Med 
Res. 2019;17:46–8.

	[16]	 Xin L, Ye JJ, Yan YK. Suction drainage in the prevention of seroma 
after laparoscopic totally extraperitoneal repair for bilateral inguinal 
hernia. J Laparosc Surg. 2018;23:931–3.

	[17]	 Si XK, Li W, Jh Y, et al. Application of negative pressure drainage for 
reducing seroma after Transabdominal preperitoneal. Chin J Hernia 
Abdom Wall Surg. 2018;12:30–3.

	[18]	 Fan J, Liu J, Chen K, et al. Preperitoneal closed-system suction drain-
age after totally extraperitoneal hernioplasty in the prevention of early 
seroma formation: a prospective double-blind randomised controlled 
trial. Hernia. 2018;22:455–65.

	[19]	 Wang Q, Zhang N, Shen Q, et al. Clinical comparative study of drain-
age tube placement in laparoscopic complete extraperitoneal inguinal 
hernia repair. Zhejiang J Trauma Surg. 2017;22:1134–5.

	[20]	 Chen T, Hua YB. Preventive effect of negative pressure drainage tube 
to the occurrence of clinical seroma after laparoscopic inguinal hernia 
repair. Jiangsu Med J. 2016;42:2714–5.

	[21]	 Liu JJ, Dai YW, Tao GW, et al. Application of suction drainage for 
the prevention of seroma after laparoscopic inguinal hernia repair. J 
Laparosc Surg. 2016;21:861–4.

	[22]	 Zhu WL, Zhang H, Wu HR, et al. Evaluation of non-draining after 
totally laparoscopic extraperitoneal herniorrhaphy. Chin J Laparosc 
Surg. 2016;9:290–3.



9

Zhong et al.  •  Medicine (2022) 101:34� www.md-journal.com

	[23]	 Gao D, Wei S, Zhai C, et al. Clinical research of preperitoneal drainage 
after endoscopic totally extraperitoneal inguinal hernia repair. Hernia 
2015;19:789–94.

	[24]	 Qin XL, Liang Y, Si LF, et al. Clinical experience on placing nega-
tive drainage tube in laparoscopic total extraperitoneal prosthetic. J 
Laparosc Surg. 2012;17:951–3.

	[25]	 Ismail M, Garg M, Rajagopal M, et al. Impact of closed-suction drain 
in preperitoneal space on the incidence of seroma formation after lap-
aroscopic total extraperitoneal inguinal hernia repair. Surg Laparosc 
Endosc Percutan Tech. 2009;19:263–6.

	[26]	 Zhuang ZH, Zhang JB, Liang ZH, et al. Reason and treatment of 
seroma after laparoscopic inguinal hernia repair. Lingnan Mod Clin 
Surg. 2016;16:580–3.

	[27]	 Ruze R, Yan Z, Wu Q, et al. Correlation between laparoscopic transection 
of an indirect inguinal hernial sac and postoperative seroma formation: a 
prospective randomized controlled study. Surg Endosc. 2019;33:1147–54.

	[28]	 Tang JX. The standardization implementation and quality control 
specification of abdominal wall hernia surgery. Chinese J Pract Surg. 
2014;34:55–8.

	[29]	 Philipp H, Henning F, Anita K, et al. Investigating the effect of intra-op-
erative infiltration with local anaesthesia on the development of 
chronic postoperative pain after inguinal hernia repair. A randomized 
placebo controlled triple blinded and group sequential study design 
[NCT00484731]. BMC Surg. 2007;7:22.

	[30]	 Liu JW, Chen KJ, Xu XH, et al. Does the use of monopolar energy 
as the preferred mode of dissection effectively reduce seroma 
formation in laparoscopic total extra peritoneal hernioplasty? 
A prospective double-blinded randomized control trial. Hernia. 
2020;24:821–9.

	[31]	 Guo X, Wang C, Cui YF, et al. Meta-analysis of the effect of drain-
age after inguinal hernia repair on seroma formation. Chin J Hernia 
Abdom Wall Surg. 2019;13:169–73.


