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Abstract

AIM: To evaluate the efficacy and safety of the laparoscopic approaches for parastomal hernia repair reported in the literature.

METHODS: A systematic review of PubMed and MEDLINE databases was conducted using various combination of the following keywords: stoma repair, laparoscopic, parastomal, and hernia. Case reports, studies with less than 5 patients, and articles not written in English were excluded. Eligible studies were further scrutinized with the 2011 levels of evidence from the Oxford Centre for Evidence-Based Medicine. Two authors reviewed and analyzed each study. If there was any discrepancy between scores, the study in question was referred to another author. A meta -analysis was performed using both random and fixed-effect models. Publication bias was evaluated using Begg’s funnel plot and Egger’s regression test. The primary outcome analyzed was recurrence of parastomal hernia. Secondary outcomes were mesh infection, surgical site infection, obstruction requiring reoperation, death, and other complications. Studies were grouped by operative technique where indicated. Except for recurrence, most postoperative morbidities were reported for the overall cohort and not by approach so they were analyzed across approach.

RESULTS: Fifteen articles with a total of 469 patients were deemed eligible for review. Most postoperative morbidities were reported for the overall cohort, and not by approach. The overall postoperative morbidity rate was 1.8% (95%CI: 0.8-3.2), and there was no difference between techniques. The most common postoperative complication was surgical site infection, which was seen in 3.8% (95%CI: 2.3-5.7). Infected mesh was observed in 1.7% (95%CI: 0.7-3.1), and obstruction requiring reoperation also occurred in 1.7% (95%CI: 0.7-3.0). Other complications such as ileus, pneumonia, or urinary tract infection were noted in 16.6% (95%CI: 11.9-22.1). Eighty-one recurrences were reported overall for a recurrence rate of 17.4% (95%CI: 9.5-26.9). The recurrence rate was 10.2% (95%CI: 3.9-19.0) for the modified laparoscopic Sugarbaker approach, whereas the recurrence rate was 27.9% (95%CI: 12.3-46.9) for the keyhole approach. There were no intraoperative mortalities reported and six mortalities during the postoperative course.

CONCLUSION: Laparoscopic intraperitoneal mesh repair is safe and effective for treating parastomal hernia. A modified Sugarbaker approach appears to provide the best outcomes. 
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Core tip: Parastomal hernia is a common morbidity following stoma creation. Outcomes following repair of such hernias are relatively poor. Given the success of laparoscopy in repairing ventral hernia, we present the current laparoscopic options for repairing the defect.

INTRODUCTION

One of the most frequent complications following stoma formation is parastomal hernia (PH), which has been reported to occur in nearly half of patients within 2 years after repair. Risk factors for PH include obesity, steroid use, increased age, and increased intra-abdominal pressure[1-4]. While patients can be managed conservatively if they are asymptomatic, 30% to 70% will eventually require surgical intervention. Common indications for repair are pain, obstruction, incarceration, and stoma appliance discomfort[2,5,6]. Options for surgical repair include stoma relocation and onlay, sublay, or intraperitoneal mesh repair[7,8]. With the success of laparoscopic mesh repair for ventral hernia, such an approach has been applied for PH repair, and several groups have reported low morbidity and recurrence[3,9-16]. The two most cited minimally invasive techniques are the Keyhole (KH) and modified Sugarbaker (SB)[17-19]. This review discusses the current options for laparoscopic parastomal hernia repair and compares the outcomes for each. The primary focus was recurrence, and the secondary focus was morbidity postoperatively.

MATERIALS AND METHODS
The search strategy used is detailed in Figure 1. MEDLINE and PubMed databases were queried for this review (January 1950-December 2014). The search terms used were various combinations of hernia, repair stoma, parastomal, ileostomy, colostomy, laparoscopic, Sugarbaker, non-slit, keyhole, slit, and mesh. References from other studies were cross-checked for more articles. Only papers published in English were included. For studies from the same author group, the most recent publication was chosen if the patient cohorts were overlapping. The exclusion criteria for our analysis were the following: no abstract available, case studies, experimental studies, cohort less than 5 patients, and unrelated topic. Articles were reviewed by two authors (FJD and MEG) using the 2011 levels of evidence from the Oxford Centre for Evidence-Based Medicine[20]. If there was any discrepancy between scores, the study in question was referred to another author (MBU). 

The primary outcome analyzed was recurrence of parastomal hernia. Secondary outcomes were mesh infection, surgical site infection, obstruction requiring reoperation, death, and other complications. All studies were meticulously reviewed for eligibility. Publication year, study design, sample size, laparoscopic technique (Sugarbaker, keyhole, and sandwich), mesh type used, postoperative morbidity (mesh infection, surgical site infection, obstruction requiring reoperation, mortality, and other complications), and follow-up time were recorded. Studies were grouped by operative technique where indicated. Except for recurrence, most postoperative morbidities were reported for the overall cohort and not by approach so they were analyzed across approach. To increase sample size an overall complication rate was calculated as mesh infection, surgical site infection, obstruction requiring reoperation, other complications, or death. 

Statistical analysis

Weighted pooled proportions with 95%CIs were generated for recurrence rates, mesh infection, surgical site infection, obstruction, other complications, mortality, and overall complication rates for each study reporting rates. The heterogeneity of each pooled estimate was assessed using the Cochran Q 2 test and the I2 statistic. In cases with a significant Cochran’s Q test (P < 0.10) and an I2 > 50%, estimates were summarized using the DerSimonian[21] and Laird random-effects model. If significant heterogeneity was not found, a fixed-effects model was chosen for summary statistics. 

Funnel plots and Egger’s regression test were used to assess the potential risk of publication bias. Statistical analyses were performed by a biostatistician using SAS 9.3 statistical software (SAS Institute, Cary, NC) and StatsDirect statistical software (StatsDirect Ltd, Altrincham, United Kingdom; http://www.statsdirect.com).

RESULTS

A query of Medline and PubMed databases using the aforementioned keywords yielded 108 possible studies. After initial screening, 25 full-length articles were retrieved for full assessment with our eligibility criteria as well as the Oxford levels of evidence. Upon assessment, 15 studies with a total of 469 patients were deemed eligible based on primary and secondary outcomes (Figure 1). Six studies reported results with both modified laparoscopic Sugarbaker and keyhole repair cohorts. For slit mesh Keyhole repair, there was a total of 231 patients from eleven studies. For non-slit mesh modified Sugarbaker repair, there were a total of 191 patients from nine studies. One study reported a sandwich two-mesh technique in a total of 47 patients. Eleven studies used only expanded polytetrafluoroethylene (ePTFE) mesh for repair, either Sugarbaker or keyhole[3,9,11-14,16,22-25]. One study used polypropylene mesh for keyhole repair and ePTFE for Sugarbaker repair[15]. One study used only polypropylene mesh for keyhole repair[25]. One study used a hybrid ePTFE-polypropylene mesh for keyhole repair[26]. One study used a dual layer polyvinylidene fluoride-polypropylene (PVDF-PP) mesh for sandwich repair[27]. For all repairs, the conversion rate was 3.1% (15 of 469). The primary reasons for this were bowel perforation and the presence of dense adhesions[13,22,28]. There were no intraoperative mortalities (Table 1).

Postoperative morbidity

Except for recurrence, most postoperative morbidities were reported for the overall cohort, and not by approach. As such, the most common postoperative complication was surgical site infection, which was seen in 3.8% (95%CI: 2.3-5.7) (Tables 2-4, Figure 2). Infected mesh was observed in 1.7% (95%CI: 0.7-3.1). Obstruction requiring reoperation occurred in 1.7% (95%CI: 0.7-3.0). There were six mortalities during the postoperative course. Two patients died from aspiration events[9,14]. One patient died from hemorrhage secondary to unknown portal hypertension[28]. One patient died due to sepsis[23]. One patient died from multiorgan failure secondary to a hidden bowel injury[28]. One patient died from bowel obstruction secondary to lung carcinoma metastasis[25]. Other complications such as ileus, pneumonia, or urinary tract infection were noted in 16.6% (95%CI: 11.9-22.1). The overall postoperative morbidity rate was 1.8% (95%CI: 0.8-3.2) (Table 1).

Recurrence rate

Eighty-one recurrences were reported overall for a recurrence rate of 17.4% (95%CI: 9.5-26.9) (Table 2). The recurrence rate was 10.2% (95%CI: 3.9-19.0) for the modified laparoscopic Sugarbaker approach, whereas the recurrence rate was 27.9% (95%CI: 12.3-46.9) for the keyhole approach (Table 3, Figure 3 and Table 4, Figure 4, respectively)[3,9,11-16,22-26,28]. One study did not separate recurrence by technique, so these patients were included only in the overall recurrence rate and excluded from recurrence rates by technique[11]. For the sandwich technique, which is a combination of the keyhole and the Sugarbaker approach, there was 1 recurrence out of 47 repairs[27]. For the five studies that reported both Sugarbaker and keyhole repairs, recurrence was lower for Sugarbaker in 3 studies[3,15,16], lower for Keyhole in 1[9], and equal in 1[13]. Every study had follow-up time of at least 12 mo (Table 1).

DISCUSSION

The emergence of laparoscopy for ventral hernia repair has yielded numerous benefits for patients, including quicker recovery and lower postoperative pain. As such, this approach has been applied to the repair of parastomal hernia, considering that it is minimally invasive and may possibly allow for a more precise repair, as it allows for a better view of the abdominal wall[10,22]. Key steps for the laparoscopic approach are hernia sac reduction, adhesiolysis, and proper mesh fixation. As shown in this review, the laparoscopic approach has been relatively successful for repairing parastomal hernia, since conversion rates, mesh infection, surgical site infection, and mortality rates are reasonably low. Currently, the most cited laparoscopic techniques for parastomal hernia repair are the slit mesh Keyhole technique and the non-slit mesh modified Sugarbaker technique[17-19]. 

The primary differences between keyhole repair and Sugarbaker repair are the orientation of the bowel and the presence of a slit in the mesh. In the modified Sugarbaker approach, the bowel is exteriorized through the side of the mesh, whereas in the Keyhole approach the bowel is inserted through a 2 to 3 cm slit in the center of mesh. Both methods apply the mesh intraperitoneally. Most studies used ePTFE as their choice of mesh, and it is thought that this is one of the reasons for the modified Sugarbaker approach having lower recurrence rates. According to Hansson et al[29], this is because ePTFE has a tendency to shrink, which subsequently widens the slit in the mesh. Because of the enlarged hole, the bowel has a higher propensity to herniate. The largest Sugarbaker and Keyhole cohorts using ePTFE mesh have both been published by Hansson and colleagues in two separate studies[22,25]. In cohorts of 55 Keyhole repairs and 61 Sugarbaker repairs, they found recurrence rates to be 36% and 5%, respectively. As such, in comparing the pooled recurrence rates for each technique, it appears that a modified Sugarbaker approach is superior to the keyhole approach given that current studies show lower recurrence rates for the modified Sugarbaker approach. 

In 2011, Wara et al[28] published their long-term results using a composite ePFTE-PP mesh for lapa​roscopic keyhole repair. The PP side was affixed to the parietal side while the ePFTE side faced the viscera. With a cohort of 72 patients and a median follow-up of 3 years, they reported 2 recurrences for a recurrence rate of 3%. However, they also reported relatively high postoperative morbidity as 5 patients required reoperation due to mesh-related issues. As stated by the authors, it remains to be seen whether the low chance of recurrence is worth the high morbidity. 

Sandwich repair

Berger et al[27] recently described their experience with a two mesh sandwich technique. Using a composite PVDF-PP mesh, they reported a recurrence rate of 2.1% (1 of 47). This technique is a combination of both the Keyhole and modified Sugarbaker approaches. The first mesh, which consists of PP, is fixated to the parietal side of the abdomen and a 2 cm gap is created in the center. The stoma is then threaded through the slit, and the mesh slit is secured by is tacks and transfascial sutures. Then, the second mesh, which is composed of PVDF, is placed under the first mesh. This mesh covers the entirety of the first mesh as well as the abdominal wall. The stoma loop is then lateralized through the side of the second mesh. While outcomes have been positive after 1 year of follow-up, more studies are needed to validate these results.

Single-port laparoscopic repair

A single-port laparoscopic approach is the newest development for parastomal hernia repair. Earlier this year, two institutions reported their initial results following this approach. Tran et al[30] reported their outcomes using a single-port modified Sugarbaker technique in 5 patients. Their choice of mesh was ePTFE. With a mean follow-up of 12 mo, they report no recurrences, morbidity, or mortality. Köhler et al[31] report their outcomes with a single-port approach using their novel technique that combines stoma relocation and mesh reinforcement via an intraperitoneal onlay approach. They used a composite PVDF-PP mesh wherein the PVDF side was affixed to the viscera while the PP side was oriented to the contents of the abdomen. With a mean follow-up of 10.5 wk, they also report no recurrences, morbidity or mortality. However, two patients did require additional port insertion due to the presence of dense adhesions and scarring. Although both groups have had positive experiences so far, studies with higher power and longer follow-up are needed to assess the viability of single-port repair as a potential option. 

Stoma relocation

Open stoma relocation has long been associated with poor outcomes primarily because in creating another stoma, the hernia risk is not actually reduced but instead increased further. However, there have been isolated reports of relocating the stoma laparoscopically, Garcia-Vallejo et al[32] presented a case report of a 65 year old patient whom they performed a laparoscopic stoma relocation on. After 18 mo of follow-up, the patient reports no recurrence or morbidity. As mentioned above, Köhler et al[31] recently described their single-port technique that combines stoma relocation and mesh reinforcement, reporting no recurrences or morbidity after 2.5 mo. Due to the limited amount of data, it is not possible to make a firm recommendation for laparoscopic stoma relocation at this time.

Mesh choice

In all the laparoscopic Keyhole and Sugarbaker studies reviewed, the choice of mesh was ePTFE, as it has been shown that use of polypropylene mesh for intraperitoneal repair results in dense adhesions, which can subsequently result in mesh erosion[17,33]. The advantage of ePTFE is due to the micropores, which inhibit tissue ingrowth into the mesh thus resulting in fewer adhesions. As such, the mesh is fixated to the fascia using sutures and tacks, and it is eventually encased by fibrocollagen, fully anchoring it to the fascia[9,10,27]. There is concern that will cause the mesh to shrink as the surrounding tissue retracts, and so it advised that at least 4 cm overlap be used[25]. While ePTFE mesh is compatible with the Sugarbaker approach, it has not had the same success with the Keyhole approach. This is because of ePTFE’s propensity to shrink, which in the Keyhole method causes the mesh slit to widen. Combined with the forces from intra-abdominal pressure, recurrence becomes much more likely[22]. 

There have been a couple reports regarding the use of hybrid mesh types. Wara et al[28] used a ePTFE-PPM hybrid for the Keyhole approach. While it resulted in 3% recurrence, there were mesh-related complications requiring reoperation in 7% of patients. Berger[27] and Bientzle used a PVDF-PPM combination for their sandwich repairs. They reported mesh-related complications in 8% of patients (4 of 47). One was a wound infection while the other three were revisions. More data is needed before combination mesh types can be recommended.

While short-term outcomes have been relatively well-covered, there is a paucity of long-term (i.e., 5 years or more) follow-up. The longest reported for the Keyhole and Sugarbaker approaches have been 3 years and 2 years, respectively[22,25]. Thus, given the short-term success of the modified Sugarbaker approach, the next question to be answered is the longevity of repair: will patients still be recurrence and infection free? In fact, one of the concerns with ePTFE is that it is more prone to infection because it is hydrophobic and microporous[34]. While this review found low rates of infection in studies using ePTFE, outcomes were short-term, and it is possible that longer and more complete follow-up may change these results. Shrinkage of the mesh is also a concern, but Carter[35] and colleagues demonstrated minimal mesh shrinkage in the clinical setting, with an average shrinkage of 6.7% in 815 patients.

In conclusion, based on this current review, laparoscopic intraperitoneal mesh repair is an effective means for surgically treating parastomal hernia. The non-slit mesh modified Sugarbaker approach and the slit mesh Keyhole approach are currently the most reported options for laparoscopic repair. When choosing between the two, a modified Sugarbaker technique appears to be a superior method given the low recurrence rates compared to the keyhole technique if an ePTFE mesh is used. Other techniques include a single-port approach and a two mesh sandwich technique. Though these techniques have shown promising outcomes, more studies are needed to assess their efficacy. Overall, the majority of studies concerning laparoscopic intraperitoneal mesh repair for parastomal hernia have been retrospective with relatively small cohorts. Although results have been positive, the scarcity of well-powered controlled prospective, comparative studies with long-term follow-up makes it difficult to definitively recommend one laparoscopic approach over another. 

COMMENTS

Background

Parastomal hernia repair is one of the more complex abdominal procedures. With high recurrence rates and postoperative morbidity in open repair, the need for better surgical options is crucial. Given the success of laparoscopy for ventral hernia repair, similar options for repairing parastomal hernia has arisen. Thus, it is crucial that the current laparoscopic options be analyzed. 

Research frontiers

The most reported laparoscopic options for parastomal hernia repair are the Keyhole (slit mesh) and the modified Sugarbaker (non-slit mesh) technique Other options include sandwich repair and a single port approach, though these are isolated reports.

Innovations and breakthroughs

Of the two primary laparoscopic approaches, the modified Sugarbaker approach has been shown to result in lower recurrence rates and morbidity. Expanded polytetrafluoroethylene (ePTFE) is the preferred mesh because it does not cause dense adhesions to develop.

Applications

The results of this review suggest that the modified Sugarbaker approach with ePTFE mesh should be the primary option for laparoscopic Sugarbaker repair. The sandwich technique has shown promise, but there is currently one published report about it.

Terminology

Parastomal hernia occurs when abdominal content protrudes through incision created during stoma formation. 

Peer-review

Because of the poor outcome following open surgical repair of parastomal hernia and in the abscence of hard data from controlled studies, review of promising laparoscopic methods - like the present - is needed. Selection of studies for the review and list of references are appropriate.
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Figure 1  Flow-chart of screening criteria.
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Figure 2  Meta-analysis of proportion of overall complications for all techniques (random effects model; I2 = 69.9%, P < 0.001; Egger’s Bias = 3.13, P = 0.003). The square size represents the weight of the study, and the horizontal lines represent the 95%CI of the effect estimate.
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Figure 3  Meta-analysis of proportion of recurrences of Sugarbaker (random effects model; I2 = 58.1%, P = 0.020; Egger’s Bias = 1.92, P = 0.068). The square size represents the weight of the study, and the horizontal lines represent the 95%CI of the effect estimate.
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Figure 4  Meta-analysis of proportion of recurrences of Keyhole (random effects model; I2 = 87.4%, P < 0.001; Egger’s Bias = 3.10, P = 0.025). The square size represents the weight of the study, and the horizontal lines represent the 95%CI of the effect estimate.
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Table 1  Study characteristics and complication outcomes


Reference�
Year�
Evidence level�
Technique�
No. of repairs�
Overall complications�
Mesh infection�
Surgical site infection�
Obstruction�
Other complications�
Mortality�
Follow-up months�
�
Safadi�
2004�
4�
KH�
  9�
  3�
0�
0�
0�
  3�
0�
24�
�
LeBlanc�
2005�
4�
KH/SB�
12�
  4�
0�
0�
1�
  3�
1�
20�
�
Berger�
2007�
4�
SB�
41�
  3�
0�
1�
1�
  1�
0�
 241�
�
Mancini�
2007�
4�
SB�
25�
  5�
1�
1�
0�
  3�
1�
 191�
�
McLemore�
2007�
4�
KH/SB�
19�
11�
0�
2�
1�
  8�
0�
20�
�
Muysoms�
2008�
4�
KH/SB�
24�
  2�
0�
0�
0�
  2�
0�
22�
�
Berger�
2008�
4�
Sandwich�
47�
  4�
0�
0�
0�
  4�
0�
20�
�
Hansson�
2008�
4�
KH�
55�
  6�
2�
0�
0�
  4�
0�
 361�
�
Craft�
2008�
4�
KH/SB�
21�
  8�
2�
1�
1�
  4�
0�
14�
�
Pastor�
2009�
4�
KH/SB�
12�
  4�
0�
2�
0�
  2�
0�
14�
�
Jani�
2010�
4�
KH�
  9�
  2�
0�
0�
0�
  2�
0�
13�
�
Wara�
2011�
4�
KH�
72�
21�
0�
4�
0�
17�
2�
 361�
�
Asif�
2012�
4�
KH/SB�
33�
13�
0�
4�
1�
  8�
0�
12�
�
Mizrahi�
2012�
4�
KH�
29�
  6�
0�
1�
1�
  4�
1�
28�
�
Hansson�
2013�
4�
SB�
61�
12�
1�
1�
0�
  9�
1�
26�
�
Weighted pooled % (95%CI)�
�
24.9% (17.9%-32.7%)�
1.7% (0.7%-3.1%)�
3.8% (2.3%-5.7%)�
1.7%(0.7%-3.0%)�
16.6%(11.9%-22.1%)�
1.8%(0.8%-3.2%)�
�
�
1Months in median instead of mean.





Table 2  Study characteristics and overall recurrences


Reference�
Year�
Technique�
No. of repairs�
Recurrences�
�
Safadi�
2004�
KH�
  9�
  4�
�
LeBlanc�
2005�
KH/SB�
12�
  1�
�
Berger�
2007�
SB�
41�
  8�
�
Mancini�
2007�
SB�
25�
  1�
�
McLemore�
2007�
KH/SB�
19�
  2�
�
Muysoms�
2008�
KH/SB�
24�
10�
�
Berger�
2008�
Sandwich�
47�
  1�
�
Hansson�
2008�
KH�
55�
20�
�
Craft�
2008�
KH/SB�
21�
  1�
�
Pastor�
2009�
KH/SB�
12�
  4�
�
Jani�
2010�
KH�
  9�
  0�
�
Wara�
2011�
KH�
72�
  2�
�
Asif�
2012�
KH/SB�
33�
11�
�
Mizrahi�
2012�
KH�
29�
13�
�
Hansson�
2013�
SB�
61�
  3�
�
Weighted pooled% (95%CI)�
�
�
17.4% (9.5%-26.9%)�
�
KH: Keyhole; SB: Sugarbaker.





Table 3  Study characteristics and recurrences in Sugarbaker


Reference�
Year�
No. of repairs�
Recurrences�
�
LeBlanc�
2005�
  5�
1�
�
Berger�
2007�
41�
8�
�
Mancini�
2007�
25�
1�
�
McLemore�
2007�
14�
-�
�
Muysoms�
2008�
13�
2�
�
Craft�
2008�
15�
0�
�
Pastor�
2009�
  3�
2�
�
Asif�
2012�
14�
0�
�
Hansson�
2013�
61�
3�
�
Weighted pooled% (95%CI)�
10.2% (3.9%-19.0%)�
�






Table 4  Study characteristics and recurrences in Keyhole


Reference�
Year�
No. of repairs�
Recurrences�
�
Safadi�
2004�
  9�
4�
�
LeBlanc�
2005�
  7�
0�
�
McLemore�
2007�
  5�
-�
�
Muysoms�
2008�
11�
8�
�
Hansson�
2008�
55�
20�
�
Craft�
2008�
  6�
1�
�
Pastor�
2009�
  9�
2�
�
Jani�
2010�
  9�
0�
�
Wara�
2011�
72�
2�
�
Asif�
2012�
19�
11�
�
Mizrahi�
2012�
29�
13�
�
Weighted pooled% (95%CI)�
27.9% (12.3%-46.9%)�
�









