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Abstract
BACKGROUND 
Drain-site hernia (DSH) has an extremely low morbidity and has rarely been 
reported. Small bowel obstruction is a frequent concurrent condition in most cases 
of DSH, which commonly occurs at the ≥ 10 mm drain-site. Here we report a rare 
case of DSH at the lateral 5 mm port site one month postoperatively without 
visceral incarceration. Simultaneously, a brief review of the literature was 
conducted focusing on the risk factors, diagnosis, and prevention strategies for 
DSH.

CASE SUMMARY 
A 76-year-old male patient was admitted to our institution with intermittent 
abdominal pain and a local abdominal mass which occurred one month after 
laparoscopic radical resection of rectal cancer one year ago. A computed 
tomography scan showed an abdominal wall hernia at the 5 mm former drain-site 
in the left lower quadrant, and that the content consisted of the large omentum. 
An elective herniorrhaphy was performed by closing the fascial defect and 
reinforcing the abdominal wall with a synthetic mesh simultaneously. The 
postoperative period was uneventful. The patient was discharged seven days after 
the operation without surgery-related complications at the 1-mo follow-up visit.

CONCLUSION 
Emphasis should be placed on DSH despite the decreased use of intra-abdominal 
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drainage. It is recommended that placement of a surgical drainage tube at the ≥ 10 mm trocar site 
should be avoided. Moreover, it is advisable to have a comprehensive understanding of the risk 
factors for DSH and complete closure of the fascial defect at the drainage site for high-risk patients.

Key Words: Drain-site hernia; Abdominal hernia; Laparoscopic surgery; Surgical drainage; Risk factor; Case 
report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Drain-site hernia (DSH) is rarely reported at the 5 mm trocar site. In most cases, we prefer to 
place a large drainage tube at the ≥ 10 mm trocar site and directly remove it postoperatively without any 
measures to manage the fascial defects, and fail to continuously monitor co-existing disorders which may 
accelerate DSH formation. These situations may result in the development of DSH in some cases. Here, 
we report a rare case associated with a literature review to briefly summarize the risk factors, diagnosis, 
and prevention strategies for DSH.

Citation: Su J, Deng C, Yin HM. Drain-site hernia after laparoscopic rectal resection: A case report and review of 
literature. World J Clin Cases 2022; 10(8): 2637-2643
URL: https://www.wjgnet.com/2307-8960/full/v10/i8/2637.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i8.2637

INTRODUCTION
Drain-site hernia (DSH) is a special type of abdominal incisional hernia. It is rarely reported and may 
potentially lead to severe consequences both in laparotomy and laparoscopy, such as visceral 
incarceration and even strangulation. The prevalence of DSH ranges from 0.1% to 3.4% according to the 
literature[1]. The most critical risk factor related to DSH is still the trocar size, especially those ≥ 10 mm. 
However, the development of DSH may also be attributed to the following causes, such as improper 
placement of the intra-abdominal drainage tube, the unstitched fascial defect following removal of the 
drainage tube and co-existing disorders that may affect fascia healing or increase intra-abdominal 
pressure. At the same time, there are still insufficient relevant recommendations for managing surgical 
drains and DSH prevention strategies. Here, we present a rare case of DSH at the lateral 5 mm trocar 
site. In addition, a literature review was carried out to briefly identify the risk factors, diagnosis, and 
prevention strategies for DSH.

CASE PRESENTATION
Chief complaints
A 76-year-old male patient [body mass index (BMI), 21.5 kg/m2] was admitted to the General Surgery 
Department of our institution due to local abdominal distension in the left lower flank and intermittent 
abdominal pain for one year.

History of present illness
Before admission, the patient had undergone laparoscopic rectal resection one year ago in our 
institution. During the operation, five trocars were used in this patient, including a 10 mm trocar 
inserted at the umbilical site, two 5 mm trocars in the left flank, a 12 mm trocar and a 5 mm trocar in the 
right flank, respectively. Fascia layers were closed by an absorbable suture at the ≥ 10 mm trocar site. A 
20 FR soft rubber tube was inserted in the left lower quadrant stoma port to drain excessive blood and 
exudates. The drainage tube was removed five days postoperatively following gastrointestinal function 
recovery, and the drainage liquid was ≤ 20 mL/d. The fascia layer at the drain site was not closed due to 
a tiny defect. The postoperative period was uneventful and the patient was discharged on the ninth day 
after the operation. The patient reported no discomfort postoperatively. However, one month later, 
there was abdominal bulging in the left lower flank in the standing position, which disappeared in the 
supine position. Little attention was paid to this initially; however, the patient felt a gradual progression 
of the abdominal bulge, accompanied by occasional dull abdominal pain over time.

https://www.wjgnet.com/2307-8960/full/v10/i8/2637.htm
https://dx.doi.org/10.12998/wjcc.v10.i8.2637
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History of past illness
The patient had a history of chronic bronchitis combined with intermittent cough without regular 
medical treatment. He also has a history of hypertension, coronary heart disease, and a laparoscopic 
cholecystectomy. The patient showed well controlled blood pressure without cardiovascular system 
symptoms. There were no restrictions on his daily activities.

Personal and family history
The patient had no remarkable personal and family history.

Physical examination
According to the physical examination after admission, the patient was found to have a local palpable 
mass (3 cm in length) in the left lower flank above the former drain-site and an abdominal wall defect (2 
cm in length). Tenderness and rebound tenderness were not observed in the abdomen.

Laboratory examinations
Routine serological examinations were performed without obvious abnormalities.

Imaging examinations
A preoperative computed tomography scan confirmed the diagnosis and showed an abdominal wall 
hernia at the drainage site in the left lower quadrant, and the content consisted of the omentum majus 
(Figure 1). The detected abdominal wall fascial defect was 2 cm in diameter.

FINAL DIAGNOSIS
The clinical manifestations and auxiliary examinations carried out in this patient confirmed the 
diagnosis of left lower abdominal DSH.

TREATMENT
An elective herniorrhaphy was performed with intraoperative discovery of partial omentum entrapped 
in the abdominal wall defect, close to the subcutaneous tissue layer. Ischemic necrosis of the omentum 
was not found. We released the adhesive omentum and put it back into the abdominal cavity, and 
adopted the Sublay repair of the hernia. The fascial defect was continuously closed with a slowly-
absorbable suture, and a polypropylene mesh prosthetic was applied to strengthen the abdominal wall.

OUTCOME AND FOLLOW-UP
The patient recovered well during the postoperative period and was discharged seven days after the 
operation. Follow-up of the patient one month postoperatively revealed no surgery- or mesh-related 
complications.

DISCUSSION
DSH is a special type of trocar site hernia (TSH). TSH is widely recognized to be divided into three types 
based on clinical characteristics and onset time[2]. Specifically, the early-onset type appears at a very 
early stage after surgery, usually presenting as small bowel obstruction. The late-onset type develops 
several weeks after surgery or even later, with the manifestation of local abdominal bulging without 
visceral incarceration. While the special type that arises immediately after surgery involves 
postoperative dehiscence of the whole abdominal wall.

As suggested in a previous retrospective study by Nacef et al[3], the trocar size is the dominant risk 
factor for TSHs. TSHs usually occur in the umbilical incision position, especially when the trocar size is 
≥ 10 mm. It has been reported that over 82% of TSHs occurred at the umbilicus site, with an extremely 
high rate of 96% when the trocar size was larger than 10 mm[4]. In addition, the prevalence of TSH can 
be further increased when the fascial defect at the trocar site is not sutured. It is commonly acknow-
ledged that a non-bladed trocar can decrease tissue trauma, resulting in the reduced incidence of TSH
[5]. A TSH can also occur at the non-bladed trocar site. As a result, it is highly recommended that the 
port ≥ 10 mm in size should be sutured regardless of the designed scheme of the trocar[6,7]. 
Accumulated data has been reported concerning the occurrence of TSH at the 8 mm trocar site with the 
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Figure 1 Preoperative computed tomography images of an abdominal wall hernia at the former drain-site in the left lower flank. A: 
Transverse section; B: Coronal section; C: Sagittal section. The protruded content was confirmed to be the large omentum (white arrow).

application of robotic techniques in abdominal surgery[8]. However, the occurrence of TSH at 5 mm and 
3 mm trocar sites is rarely reported, and preoperative weakness or defects in the fascia plane at the 
trocar site and excessive manipulation at the trocar site can both raise the risk of TSH. In order to 
prevent TSH, it is practicable to apply early detection and effective intraoperative measures to reinforce 
the fascia layer[9]. Some additional risk factors related to TSH include advanced age, gender (female), 
obesity (BMI > 30 kg/m2 ), diabetes mellitus, enlargement of incision, infection, prolongation of 
operative time, co-existence of hernia, unstitched fascia planes, insufficient muscle relaxation before 
trocar removal, etc. However, the most critical factors are still the trocar size, and obesity[10].

Similar to the mechanisms of TSH mentioned above, most DSHs occur at the ≥ 10 mm port site. 
Manigrasso et al[11] reported a case of DSH at a 10 mm port site in the right lower quadrant before the 
drainage tube was removed. This was partially attributed to the inappropriate insertion of an intra-
abdominal drain to a large port site. Similarly, Gao et al[12] described a DSH case which occurred at the 
10 mm port site in the left lower quadrant within a short time after the removal of a drainage tube. The 
pivotal reasons were obesity of the patient and an unstitched fascial defect. Both cases described above 
underwent emergency surgery due to small bowel incarceration. However, there are rare reports of 
DSH at the 5 mm port site. Moreaux et al[13] and James et al[14] reported cases which occurred at the 5 
mm port site from several hours to several days after the drainage tube was removed. These cases were 
largely caused by the suction effect resulting from drain removal and a postoperative complication (e.g., 
respiratory tract infection), respectively. Furthermore, the majority of DSH cases that occurred several 
weeks to several months after surgery commonly had concurrent visceral incarceration, such as Richter 
hernias or appendix trapping to the former drain-site[15,16].

With regard to the case reported herein, the DSH occurred at the 5 mm drain-site in the left lower 
quadrant, not at the ≥ 10 mm port site and close to the linea alba, and without viscera obstruction. The 
patient also had no relevant risk factors (e.g., obesity, bladed trocar, prolonged operation time, wound 
infection, postoperative complications, etc.) mentioned previously. Moreover, no consensus has been 
reached on whether the fascial defect after drainage tube removal at the 5 mm port site requires 
suturing[11]. The exact mechanism of DSH in our case is uncertain according to current research.

Indeed, we propose the classification of DSH into three types according to the onset time of hernia 
and the removal status of the drainage tube. Specifically, the first type occurs several hours to several 
days after the surgical procedure without drainage tube removal, which is characterized by a visceral 
hernia to the free space between abdominal wall and drainage tube or visceral incarceration to the side 
hole of the drainage tube. The contents generally consist of omentum, small bowel, mesentery, and 
appendix[11,17,18]. The second type occurs immediately or several hours to several days after removal 
of the drainage tube, with viscera (e.g., small bowel, omentum, appendix, fallopian tube, and 
gallbladder) incarceration to the residual cavity at the drainage port in most cases[19-23]. The third type 
can develop several weeks to several months or later after surgery, which features local abdominal 
distension at the drainage port, with or without visceral incarceration[15,24]. The incidence of the third 
type has been reported to be almost twice that of the other two types[1].

Moreover, the potential risk of each type of DSH was summarized in our study following in-depth 
analysis of the current literature. The predominant cause of the first type is a port size larger than the 
drainage tube, producing additional space between the tube and abdominal wall. Viscera such as small 
bowel and mesentery may be herniated to the hiatal region with a sudden increase in intra-abdominal 
pressure when the patient suffers acute pain, cough, nausea, and vomiting[11,18]. Besides, due to the 
larger quantity or size of the side holes of the tube, a huge-caliber tube may contribute to bowel 
obstruction. In such circumstances, there may be a higher risk of incarceration or attachment of small 
bowel and mesentery to the side holes, resulting in bowel canal angulation. In addition, the suction 
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effect after air decompression without clamping the tube is another vital reason for DSH[17]. The second 
type occurs partly due to aggressive tube extraction. Severe pain may raise intra-abdominal pressure 
and squeeze the small bowel to herniate to the remnant cavity at the drainage site. In these cases, high 
abdominal pressure is an essential cause in the development of DSH[22]. Other risk factors that affect 
fascia healing, such as malnutrition, obesity, metabolic diseases (e.g., diabetes mellitus), and 
chemotherapy, may also contribute to DSH[25]. For the third type, the unstitched fascial defect and co-
existence of some disorders that may affect the healing of fascial tissue and the gradually increased 
intra-abdominal pressure may promote the formation of DSH. Therefore, possible reasons for DSH in 
our patient might be the uncontrolled chronic bronchitis that caused frequent coughing leading to high 
intra-abdominal pressure, as well as the unstitched fascial defect at the drainage site. As a result, it is 
recommended that the 5 mm drain-site fascial defect should be sutured under such conditions and the 
simultaneous management of comorbidities.

The typical manifestations of DSH are abdominal pain, nausea, vomiting, diffuse or local abdominal 
distension, as well as obstructed passage of stool and flatus. Significantly, an asymptomatic hernia can 
also occur in a few people without symptoms except an inconspicuous abdominal mass. An emergency 
ultrasound, abdominal X-ray, gastrointestinal radiography and abdominal CT scan should be scheduled 
to confirm DSH. Abdominal contrast-enhanced CT scanning is particularly crucial to display the 
position of the visceral hernia, and the identification of concurrent bowel canal incarceration, strangu-
lation, and necrosis[26].

When DSH is diagnosed, an emergency operation or an elective surgical approach should be 
performed according to its classification and the presence of concurrent visceral incarceration. The 
early-onset DSH (including the first and the second types, as mentioned above), with bowel obstruction 
as the primary manifestation, usually requires immediate exploratory surgery. There is a need to 
perform fascial defect closure as well as standard bowel resection and anastomosis in the case of visceral 
necrosis. The late-onset DSH (the third type) is frequently accompanied by an abdominal mass alone, 
without visceral incarceration. The traditional therapeutic choice is elective herniorrhaphy. At present, 
this operation is still the cure for DSH. A retrospective study[21] on laparoscopic procedures for 
children revealed that 5/148 had DSH after the operation, three of which were released by sedation. 
These cases had the potential danger of viscera strangulation. Accordingly, we advocate emergency 
procedures once visceral incarceration is confirmed in cases of necrosis. In addition, whether a mesh 
repair is needed depends on abdominal defect caliber, BMI, and the co-existence of other risk factors 
leading to DSH[27]. For some complex incision hernias, dual-layer sandwich repair for abdominal 
reconstruction can efficiently reduce the recurrence rate of hernia[28].

We believe that precautionary measures and strategies are available to prevent and reduce the 
occurrence of DSH based on the risk factors mentioned above. The first issue is to be more prudent 
regarding routine abdominal drainage. The purpose of surgical drainage is to decrease liquid (e.g., 
ascites, blood, inflammatory exudates, etc.) accumulation and remove gastrointestinal juice in the case of 
anastomotic fistula. Surgical drainage can potentially induce all types of postoperative complications, 
such as intra-abdominal or wound infection, adhesions, bowel canal erosion, aggravated abdominal 
pain, respiratory suppression, bleeding, anastomotic ruptures, etc[29]. Improper placement of drainage, 
however, can lead to the formation of DSH to some extent. Therefore, it is recommended that the 
necessity and harm of abdominal drainage in clinical practice should be seriously considered. 
Nowadays, an increasing number of experts recommend irregular insertion of abdominal drainage 
tubes with the application of laparoscopic techniques and innovation of surgical procedures, especially 
in laparoscopic gynecological surgery and laparoscopic cholecystectomy[1,15,17]. Secondly, it is 
recommended that there should be reasonable consideration regarding the selection and insertion 
position of the drainage tube. Insertion of surgical drainage should be avoided at the ≥ 10 mm trocar site 
to eliminate the free space between the abdominal wall and the tube. The residual unstitched huge 
fascial defect after tube removal is prone to causing visceral incarceration[11]. Therefore, it is advisable 
to insert the tube into the pelvic cavity to keep it away from the small intestine. In addition, a Z-shaped 
or oblique insertion can avoid a straight tunnel, thus reducing intra-abdominal viscera bulging[15,18,
30]. In addition, it is better to use tubes with a smaller caliber, fewer and diminutive side holes if 
needed. Simultaneously, in order to prevent the suction effect, the drainage tube should remain 
clamped until the completion of air decompression[17]. Thirdly, a more scientific practice is advisable to 
remove the drainage tube. Aggressive drain extraction inevitably aggravates wound pain and increases 
intra-abdominal pressure, as well as the rate of visceral injury and bleeding. Therefore, it is better to 
remove the drainage tube gradually, rather than aggressively. It is strongly recommended to conduct a 
clockwise or counterclockwise rotation of the tube until free from the adhesion before removal of the 
drainage tube. In addition, sedation and analgesia should be considered in some cases[21]. Fourthly, 
fascial defects should be sutured appropriately after removal of the drainage tube, especially defects ≥ 
10 mm in diameter. Fascial defect closure at the 8 mm drain site would also be beneficial to patients. 
There are various available approaches used for suturing, such as a single intermittent suture, 
continuous suture, purse-string suture and total layers suture[12,15]. However, no consensus has been 
reached at present with regard to whether the drainage site of 5 mm in diameter should be closed. The 
group supporting no-closure assumed that the incidence of hernia at the 5 mm port site was extremely 
low with no requirement for closure[31]. While those who suggested closure supposed that prolonged 
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operative times and excessive manipulation could expand the fascial incisions, which, in turn, increased 
the occurrence rate of hernia[32]. In our opinion, patients may benefit from fascia closure at the 5 mm 
drainage site when such patients have one or more risk factor(s) for DSH. Lastly, the overall 
management of comorbidities is of crucial importance. Hernias may still occur in some cases, even if the 
fascia at the port site has been sutured. These people, in general, have co-existing disorders that may 
affect healing of the fascial incision or increase the intra-abdominal pressure, such as chronic obstructive 
pulmonary diseases, diabetes mellitus, malnutrition, constipation, obesity and benign prostatic 
hyperplasia[25]. Strategically, multidisciplinary treatment may benefit the formulation of an individu-
alized treatment schedule that is convenient for whole-process supervision of the physical condition of 
patients. Collectively, a comprehensive and profound understanding of the risk factors for DSH and the 
application of adequate precautions are thought to decrease the incidence of DSH to a minimum.

CONCLUSION
DSH is rare in the clinical setting. There is a need to pay enough attention to its disastrous complic-
ations. Unnecessary placement of a drainage tube should still be eliminated despite the reduced 
application of intra-abdominal drain placement with the advent of minimally invasive surgery, and an 
overall understanding of the complications of postoperative drainage. However, drainage is still needed 
after surgery for patients with infections and those who are prone to fistulas. In such circumstances, it is 
recommended that inserting a drainage tube at the ≥ 10 mm trocar site should be avoided and advisable, 
scientific, and practical measures taken to manage intra-abdominal drains. In addition, it is of great 
significance to have a better understanding of the risk factors for DSH, and complete closure of fascial 
defects at the drainage site for those high-risk groups, in order to decrease the incidence of DSH.
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