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Introduction: Recurrent incisional hernias with a rate of around 20% account for a relatively large proportion of all incisional hernias. It is difficult to issue any binding recommendations on optimum treatment in view of the relatively few studies available on this topic. This review now aims to collate the data available on recurrent incisional hernia.

Material and Methods: A systematic search of the available literature was performed in January 2019 using Medline, PubMed, Scopus, Embase, Springer Link, and the Cochrane Library, as well as a search of relevant journals and reference lists. For the present analysis, 47 publications were identified as relevant.

Results: There are mainly case series available on the treatment of recurrent incisional hernia. Eight evaluable case series and two prospective comparative studies report on treatment of between 27 and 85 recurrent hernias. After primary open repair of incisional hernia and defect sizes of <8–10 cm, the recurrence operation can be performed in laparoscopic technique provided the surgeon has sufficient experience in that procedure. That also applies to multiple recurrences after exclusively open repair. There are no evaluable data on a repeat laparoscopic approach after minimally invasive repair of primary incisional hernia. Such an approach should only be chosen by very experienced laparoscopic surgeons and based on a well-founded indication. Further data are urgently needed on treatment of recurrent incisional hernia.

Conclusion: Very little data are available on the treatment of recurrent incisional hernia. Based on the tailored approach concept, a laparoscopic approach undertaken by an experienced laparoscopic surgeon can be recommended for recurrent hernias after primary open repair and for defects of up to 8–10 cm.
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INTRODUCTION

All guidelines on the treatment of incisional hernias recommend, as Grade A recommendation based on the Oxford criteria of evidence-based medicine, the use of meshes (1–7). But even when using meshes recurrence rates of up to between 25 and 32% are observed after 5 and 10 years (8–10). It is only after 10 years' follow-up that the actual recurrence rate can be estimated (11). Recurrence of an incisional hernia constitutes an unfavorable prognostic factor based on the classification of primary and incisional abdominal wall hernias of the European Hernia Society (12). Recurrence of an incisional hernia after previous mesh repair meets the criteria for a complex abdominal wall hernia (13). “Recurrent incisional hernia repairs are technically difficult operations for many reasons: mesh has been placed, there is potential for dense adhesion to the abdominal wall and anatomical planes have been disturbed by previous dissection” (14). Although registry analyses have revealed that recurrent incisional hernias account for a 22% proportion of all incisional hernia repairs, which are routine procedures in everyday hernia surgery (11), to date there is a paucity of publications on this topic. Therefore, this review of the literature now aims to collate and evaluate those studies available.

MATERIALS AND METHODS

A systematic search of the available literature was performed in January 2019 using Medline, PubMed, Scopus, Embase, Springer Link, and the Cochrane Library, as well as a search of relevant journals and reference lists. The following search terms were used: “incisional hernia,” “recurrent incisional hernia,” “incisional hernia and recurrence,” “recurrent incisional hernia repair” and “recurrent hernia.” The title and abstracts of 4,089 publications were screened (Figure 1).
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FIGURE 1. Prisma flow diagram of study inclusion.



For the present analysis, 47 publications were identified as relevant for the key question. A systematic presentation and synthesis of the characteristics and findings of the included studies have been undertaken in accordance with the Prisma guidelines (15). Since there are significant differences in the outcomes of primary and incisional ventral hernia repairs, only studies that provide clear insights into the outcome of incisional hernia repair are included (16–20).

RECURRENCE RATES ACCORDING TO THE TECHNIQUES IN PRIMARY INCISIONAL HERNIA REPAIR

The guidelines on primary and incisional ventral hernia repair recommend, as an evidence-based recommendation,” the laparoscopic intraperitoneal onlay mesh (IPOM) and open sublay techniques as the best techniques for repair of an incisional hernia” (1–7). But the guidelines also see a role for other positions of mesh placements (open IPOM, onlay) (1). For complex abdominal wall hernias the perforator-sparing, endoscopic and posterior component separation techniques are recommended (1).

LAPAROSCOPIC IPOM

In a meta-analysis of six randomized controlled trials (RCTs) with a total of 366 patients, the recurrence rate after laparoscopic IPOM of incisional hernia at follow-up of 2–35 months was 8.7% (21).

Analysis of data from the Danish Hernia Database between January 1, 2007 and December 31, 2010 identified a reoperation rate for recurrence of 15.5% at median follow-up of 21 months after elective laparoscopic IPOM incisional hernia repair (22). This nationwide study included 1.763 laparoscopic repairs with a conversion rate of 7.1%. Laparoscopic incisional hernia repairs were performed by 32 departments with a median number of 57 cases (range 12–78) (22). The follow-up rate was 100% (22).

A further but recent analysis of data from the Danish Hernia Database revealed at median follow-up of 61 months with a follow-up rate of 100% a need for repair of recurrent hernia after 1.757 laparoscopic IPOM in 10.6% of cases (23).

The recurrence rates were considerably higher in the Danish Hernia Database when the reoperation rate due to recurrence was supplemented by patient questioning and clinical examination, and CT when indicated (24). Depending on whether an absorbable or non-absorbable tacker was used for mesh fixation in laparoscopic IPOM, recurrence rates of 28.5 and 18.0%, respectively, were identified at median follow-up of 40 months (24). 816 of 1.037 patients (follow-up rate 78.7%) were included in the analysis. 174 patients with suspicion of recurrence were examined.

In a propensity score-matched observational, single-center study of incisional hernia repair in laparoscopic vs. open IPOM with a mean follow-up of 5.5 years, the recurrence rate for the laparoscopic approach was 20% (25).

OPEN SUBLAY

In a review article of sublay repair in incisional hernia a mean recurrence rate of 13.5% (range 1.6–32.0%) was identified at follow-up of 1 to 10 years (26). In this review article all available studies comparing sublay with other incisional hernia repair techniques were collected and the outcome observed. Only 9 randomized controlled trials and 2 comparative registry studies could be analyzed for the recurrence rate following incisional hernia repair in sublay technique.

OPEN IPOM

For the open IPOM technique in incisional hernia repair a review revealed a recurrence rate of 12.6% (range 0–61%) at follow-up of 1–8.1 years (27). These outcome data based mainly on prospective and retrospective observational studies. Defect closure appears to have a positive influence on the recurrence rate.

OPEN ONLAY

In another review of the onlay technique for incisional hernia repair the mean recurrence rate was 9.9%, with a range of 0–32% at follow-up of 1–8 years (28). Five randomized controlled trials and 17 observational studies were available for this analysis of the recurrence rate following incisional hernia repair in onlay technique. Defect closure reduces the recurrence rate.

POSTERIOR COMPONENT SEPARATION TECHNIQUE—TRANSVERSUS ABDOMINIS RELEASE

In a systematic review the mean recurrence rate in the transversus abdominis release for incisional hernia repair at follow-up of 7–50 months demonstrated a low mean recurrence rate of 5.25% (29). Only prospective and retrospective observational studies were available for this analysis. The degree of contamination ranged from 0 to 92%.

PERCENTAGE OF RECURRENT HERNIAS OF THE TOTAL INCISIONAL HERNIA PATIENT POPULATION

In the Herniamed Hernia Registry, 21.85% (n = 5,328) of all incisional hernias (n = 24,385) were recurrent incisional hernias (11). In the Danish Hernia Database, 18.2% (n = 593) of 3,258 elective incisional hernia repairs had a previous incisional hernia operation (22). Hence, for every one in five patients undergoing elective incisional hernia repair, the operation involved a recurrence operation. However, that only reflects the proportion of patients who actually submit to reoperation because of incisional hernia recurrence. But since not all patients with recurrent incisional hernia undergo reoperation, the proportion is even higher. In a follow-up-study based on data from the Danish Hernia Database the recurrence rate after elective, primary incisional hernia repair was as high as 37% (median follow-up of 41 months; range 0–48 months) (30). The median time interval between primary incisional hernia and recurrent repair was 12 month (30).

ARGUMENTS PRO LAPAROSCOPIC REPAIR OF RECURRENT INCISIONAL HERNIAS

“Laparoscopic incisional hernia repair has been shown to have decreased wound events, decreased postoperative pain and overall decreased length of stay compared to an open approach” (2–7, 14).

The updated guidelines of the European Association of Endoscopic Surgery (EAES) and the European Hernia Society (EHS) state that, as a strong recommendation (Panel Consensus 100%), “incisional hernia recurrence can be treated by laparoscopy either after primary open or laparoscopic surgery without the need for mesh removal” (3). That statement has been confirmed by literature data, but no specific data on the outcome of the subgroup of recurrent incisional hernias and the previous incisional hernia repairs have been reported (31–34). The proportion of recurrence operations in laparoscopic technique for incisional hernias in that series was up to 28% (31–34), for ventral hernias up to 34% (35).

The guidelines of the International Endohernia Society (IEHS) for laparoscopic treatment of ventral and incisional abdominal wall hernias recommend for recurrence after previous open incisional hernia repair laparoscopic management “provided the surgeon has sufficient experience in laparoscopic incisional hernia repair” (4). “After open mesh repair, reoperation by the laparoscopic approach has certain advantages” (4). “First, the reoperation is performed at a different site / level of the abdominal wall” (4). “Second, in all instances, the entire incisional scar can be covered by a mesh” (4). “Usually it is not necessary to remove the previously inserted mesh, hence avoiding extensive dissection of the abdominal wall” (4). “A further possible advantage of a laparoscopic reoperation is the identification of previously undiscovered, occult incisional hernias” (4).

In a series of 1,242 laparoscopic ventral/incisional hernia repairs over a period of 13 years occult hernias were observed in 16.3% of the patients (36).

CASE SERIES OF LAPAROSCOPIC RECURRENT INCISIONAL HERNIA REPAIR

The case records of 69 patients with recurrent incisional hernia who underwent laparoscopic repair were reviewed by Ferrari et al. (37) (Table 1). The previous repairs have been performed in seven patients by laparoscopy, in 41 patients by prosthetic open technique and in 36 patients by suture (37). “No conversion occurred, but five intraoperative complications (7.2%) were recorded: three bowel injuries, one omentum bleeding and one epigastric vessel lesion” (37). “Postoperative mortality was null, while overall morbidity was 13% (nine patients) with a prevalence of seroma lasting over 8 weeks in six patients (8.7%).” “With a mean follow-up of 41 months (range 6–119), the recurrence rate was 5.7% (four patients).” The authors concluded that surgical treatment for recurrent incisional hernia remained controversial because of the paucity of literature reporting on specific studies for this topic (37). “Morbid obesity and large defects have often been associated with technical difficulties and worse results” (37). Patients with a BMI >30 had a larger defect, longer operation time and length of hospital stay (37). There was no difference in the postoperative complication rate.


Table 1. Laparoscopic recurrent incisional hernia repair.
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In a prospective observational study by McKinlay and Park (38) patients with recurrent incisional hernia (n = 69) were compared to patients with primary incisional hernia (n = 101) (Table 1). In this study the authors evaluated the efficiency of repairing recurrent incisional hernia laparoscopically (38). The patients with recurrent incisional hernia had a mean of 1.9 ± 1.3 previous repairs, higher body mass index and larger defect size. “The complication rate was higher in the recurrent group (28 vs. 11%, p = 0.001), but the recurrence rate was not different (7 vs. 5%, p = 0.53)” (38). “The authors concluded that laparoscopic repair of recurrent incisional hernia was an effective alternative to conventional repair” (38).

In a prospective case series reported by Verbo et al. (39) 41 consecutive patients with recurrent incisional hernias were treated laparoscopically (Table 1). Twenty-six patients suffered from the first recurrence, whereas the other 15 had undergone multiple prior repairs. In all cases, the prior repairs were performed by the traditional open approach, with mesh positioning in 27 cases and suture repair in the remaining 14 (39). Twelve patients had their first recurrence after incisional hernia repair, eight their second recurrence, five their third recurrence and two their fourth recurrence. Complications were reported in 17% of cases including two cases with prolonged ileus, one urinary tract infection, two seromas, one case of prolonged (>24 h) postoperative pain and one major complication with enterotomy (39). Only one recurrence (2.4%) was reported for a mean follow-up of 38 months (range: 18–54 months) (39).

“The authors concluded that laparoscopic repair of recurrent incisional hernia seemed to be an effective alternative to the conventional approach since it could result in lower recurrence and complication rates” (39).

In a comparative study on laparoscopic treatment of 64 primary vs. 34 recurrent incisional hernia significantly more major complications were documented (12.5 vs. 17.6%) for the recurrent incisional hernia repair (40) (Table 1). With a median follow-up of 942 days (range 339–1693 days) the recurrence rate for primary incisional hernia repair was 11.0 vs. 26.5% for recurrent incisional hernia (40). “The authors concluded that laparoscopic treatment of recurrent incisional hernias was associated with high rates of minor and major complications (40). Therefore, the surgeon needs to have a high level of expertise” (40).

Uranues et al. (41) demonstrated in a retrospective observational study of 85 patients with recurrent incisional hernia repair in laparoscopic technique a low conversion rate (n = 1/85; 1.2%) and a 15.2% adverse event rate, including 1% port-site cellulitis, 7% seroma, and 7% persistent pain (41) (Table 1). The hernia recurrence rate was 3.5% at 41-months' (range 24 to 61 months) follow-up (41). “The authors concluded that laparoscopic recurrent incisional hernia repair resulted in a low rate of adverse events and a risk of recurrence similar to the rates associated with first-time hernia repair” (41).

Picazo-Yeste et al. (42) presented a consecutive case series of 71 recurrent incisional hernia repairs (Table 1). The conversion rate was 2.8%, the postoperative complication rate 12.7% and the recurrence rate for a mean follow-up of 30 months (range 20–90 months) was 1.4% (42).

LIMITATIONS OF LAPAROSCOPIC RECURRENT INCISIONAL HERNIA REPAIR

The findings presented above on laparoscopic repair of recurrent incisional hernias demonstrate that, if the surgeon has the necessary expertise, good results can be obtained but there is still a high risk of intra- and postoperative complications. There appears to be a much higher incidence of intraoperative intestinal injury and of postoperative seroma compared with laparoscopic repair of primary incisional hernias. Morbid obesity and large defects are obvious limiting factors. In the guidelines on laparoscopic treatment of ventral/incisional hernias a defect size of 8–10 cm is given as the limit for this indication (2–4). While no study has investigated this in the case of recurrent incisional hernias, that limit is also likely to apply here. Since the proportion of patients with previous laparoscopic repair of primary incisional hernia is small, this indication makes high demands on the surgeon since markedly more adhesions to the intestines are expected than after conventional primary repair. The mesh size used for the previous laparoscopic repair of primary incisional hernia will no doubt play a role in the indication. The larger the mesh used, the greater is the likelihood of extensive adhesions to the intestines, but sometimes only parts of the implanted mesh show adhesions, especially when covered polypropylene meshes were used and the defects were closed. Therefore, the patient's BMI, the defect size and the primary incisional hernia repair technique should be taken into account when indicating a laparoscopic approach for recurrent incisional hernia repair. A primary prerequisite is that the surgeon should have vast experience in the laparoscopic IPOM technique. As such, the indication for laparoscopic recurrent incisional hernia repair must always be considered on a case by case basis while taking account of patient factors and of details of the previous primary repair. The experience of the surgeon is hard to define, because no data on the learning curve for laparoscopic recurrent incisional hernia repair are available.

ARGUMENTS PRO OPEN REPAIR OF RECURRENT INCISIONAL HERNIAS

“Factors that lead to recurrent incisional hernias often necessitate open repair” (14). “For instance, patients with large or multiple defects, significant intra-abdominal adhesions, or compromised, often overlying, skin integrity may require an open approach” (14).

CASE SERIES OF OPEN RECURRENT INCISIONAL HERNIA REPAIR

Berry et al. (43) presented the data of 47 recurrent incisional hernia repairs in retromuscular (sublay) technique and panniculectomy. The 13 male and 34 female patients with an average body mass index of 34.4 kg/m2, an average midline hernia defect of 31.4 cm, and at least 1 and on average 2.5 previous repair attempts underwent sublay recurrent incisional hernia repair with the use of different meshes (43) (Table 2). Wound infection occurred in four patients (8%) and seroma requiring aspiration occurred in one patient (2%). Four patients (8%) had re-recurrences of their hernias in a mean follow-up of 608 ± 74 days (42). “All patients rated the postoperative appearance of their abdomen as at least satisfactory.” “The authors concluded that recurrent incisional hernia repair with a retromuscular (sublay) mesh and panniculectomy had low recurrence and wound complication rates as well as excellent patient satisfaction” (43).


Table 2. Open recurrent incisional hernia repair.
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Temudom et al. (44) reported on their experience with 50 patients suffering from complex giant or recurrent incisional hernias (Table 2). Twenty-seven patients had undergone one to five previous hernia repairs. The mean follow-up (100%) was 24 months. “They used a modified Stoppa technique placing a very large sheet of polypropylene mesh in the plane anterior to the posterior rectus fascia but posterior to the rectus muscle” (44).

“Because the mesh will patch the defects between the medial edges of the posterior rectus fascia in a tension-free manner, the entire peritoneal sac should be preserved to serve as a barrier between the posterior surface of the mesh and the intraperitoneal contents” (44). Wound infection occurred in four patients (8%). Two patients needed mesh removal (4%). For the remaining 48 patients the recurrence rate for a mean follow-up of 24 months (range 2–56 months) was null (44).

Novitsky et al. (45) “conducted a retrospective review of consecutive patients undergoing open preperitoneal retrofascial mesh repair of multiply (two or more) recurrent hernias” (Table 2). “A preperitoneal plane was entered, and peritoneal flaps were developed circumferentially” (45). Thirty-two patients with multiple incisional hernias underwent surgical repair (45). “The number of previous herniorrhaphies was 3.6 (range 2 to 24)” (45). There were no major intraoperative complications. Wound infection occurred in four patients (12.5%). With a mean follow-up of 28.1 months (range 8 to 60 months) there was recurrence (3.1%) (45). “The authors concluded that open preperitoneal retrofascial mesh repair resulted in an effective herniorrhaphy with low perioperative morbidity” (45).

DiBello and Moore (46) reported on 35 patients with recurrent incisional hernia treated by a “compound flap of the rectus muscle with its attached internal oblique—transversus abdominis muscle with advancement to the midline to recreate the linea alba” (Table 2). The overall recurrence rate was 8.5% (n = 3/35) for a mean follow-up of 22 months (range 1–43 months) (46). “Additional complications, namely seroma, wound infection, and hematoma, occurred with rates of 2.8, 5.7, and 5.7 percent, respectively” (46).

In a study by Hultman et al. (47) 16 patients with a recurrence after component separation of incisional hernias underwent secondary repair of a recurrence. Of these 16 recurrences, 15 had successful repair (46). “Successful repair of these recurrent hernias was achieved by placement of additional mesh in 14 of 15 patients and primary fascial closure in one patient” (47).

DISCUSSION

Although recurrent incisional hernias with a rate of around 20% account for a relatively large proportion of all incisional hernias, to date very few studies have been published on their treatment. In particular, there is a lack of comparative studies on open vs. laparoscopic recurrent incisional hernia repair.

Nonetheless, in the updated guidelines of the European Association of Endoscopic Surgery (EAES) and the European Hernia Society (EHS) state with a panel consensus of 100%, as a strong recommendation, that laparoscopic repair of incisional hernias after previous primary open and laparoscopic repairs should be used (3). Conversely, the Guidelines of the International Endohernia Society (IEHS) tend to recommend laparoscopic repair of recurrent incisional hernia after previous primary open repair (4). The principle arguments in favor of a laparoscopic approach after primary open incisional hernia repair are that reoperations are performed in a different anatomic layer, the entire incisional scar can be covered (by a mesh), avoidance of extensive dissection of the abdominal wall by not having to remove the previously inserted mesh, and the ability to diagnose occult incisional hernias (4).

The literature does not have any definitive or precise data on a laparoscopic approach after previous primary laparoscopic repair of incisional hernia. Therefore, any indication for such an approach must be subjected to critical scrutiny. To that effect, corresponding data are urgently needed before such an approach can be recommended in the guidelines.

Those studies available on laparoscopic recurrent incisional hernia repair after previous open incisional hernia repair with and without mesh (37–42) reveal that such an approach can be used with good outcomes provided that the surgeon has the necessary experience. Nonetheless, the available studies demonstrate a markedly higher risk of intraoperative (bowel injuries) and postoperative complications (seromas). Likewise, the recurrence rates have a considerably broad range of 1.4–26.5% (37–42). While there are no data to that effect, it can be assumed that just as in the case of primary incisional hernias, for recurrence too the outcomes achieved for defects >8–10 cm would be poorer (1–7). Therefore, extreme caution should be exercised if indicating a laparoscopic operation for recurrent hernia repair after previous open repair for defects >8–10 cm, even though at present there are no data on laparoscopic repair of recurrent incisional herma. Thus, using the tailored approach concept, a laparoscopic approach can be indicated for recurrent incisional hernia repair if the primary repair was performed as an open technique with or without mesh and the defect size measured on computed tomography or magnetic resonance imaging was not >8–10 cm. For larger defects and when a laparoscopic IPOM operation was used for primary incisional hernia repair, recurrent incisional hernia repair should in general be performed in open technique. Only a very experienced laparoscopic surgeon can contemplate using once again a laparoscopic approach for a recurrence after previous laparoscopic repair of a primary incisional hernia. Further studies are urgently needed in order in the future to gain better insights into the optimum approach for recurrent incisional hernias. These studies should, in particular, investigate whether the laparoscopic technique is also suitable for recurrent incisional hernia after previous primary incisional hernia repair in laparoscopic technique and also whether on using laparoscopic repair for recurrent incisional hernias with defects >8–10 cm significantly poorer results would have to be expected. Additionally, no data are available on the role of defect closure, optimal mesh overlap, best fixation technique, and preferable mesh type in laparoscopic treatment of recurrent incisional hernia after previous open mesh repair. Also the necessary experience of a surgeon for the laparoscopic repair of a recurrent incisional hernia is under debate, because no data on this topic are existing. A surgeon performing laparoscopic recurrent incisional hernia repair should at least have a vast experience with laparoscopic primary incisional hernia repair.

SUMMARY

It can be stated that 20% of all incisional hernia repairs involve recurrent procedures and hence one in every five patients with incisional hernia experiences a recurrence. After previous primary open incisional hernia repair and defect sizes of 8–10 cm, the laparoscopic technique is a good option but calls for an experienced laparoscopic surgeon. Intraoperative intestinal injuries and postoperative seromas present a particular risk. The role of laparoscopic reoperations after previous primary incisional hernia repair in laparoscopic IPOM technique has not been clarified to date. Likewise, there is little information on the open approach for recurrent incisional hernias. In view of the high incidence of recurrent incisional hernias further studies are urgently needed.

RECOMMENDATION

The limited number and quality of the existing studies on recurrent incisional hernia repair do not allow any strong recommendation. Further studies with comparison of the laparoscopic vs. open approach in recurrent incisional hernia repair are urgently needed.

AUTHOR CONTRIBUTIONS

FK: literature search, literature analysis, publication concept, and publication draft.

REFERENCES

 1. Liang, MK, Holihan, JL, Itani, K, Alawadi, ZM, Flores, Gonzales JR, Askenasi, EP, et al. Ventral hernia management – expert consensus guided by systematic review. Ann Surg. (2017) 265:80–9. doi: 10.1097/SLA.0000000000001701

 2. Earle, D, Roth, JS, Saber, A, Haggerty, S, Bradley, JF, Fanelli, R, et al. SAGES guidelines for laparoscopic ventral hernia repair. Sur Endosc. (2016) 30:3163–83. doi: 10.1007/s00464-016-5072-x

 3. Silecchia, G, Campanile, FC, Sanchez, L, Ceccarelli, G, Antinori, A, Ansloni, L, et al. Laparoscopic ventral/incisional hernia repair: updated guidelines from the EAES and EHS endorsed consensus development conference. Surg Endosc. (2015) 29:2463–584. doi: 10.1007/s00464-015-4293-8

 4. Bittner, R, Bingener-Casey, J, Dietz, U, Fabian, M, Ferzli, GS, Fortelny, RH, Köckerling, F, et al. Guidelines for laparoscopic treatment of ventral and incisional abdominal wall hernias (International Endohernia Society (EHS-part 1). Surg Endosc. (2014) 28:2–29. doi: 10.1007/s00464-013-3170-6

 5. Bittner, R, Bingener-Casey, J, Dietz, U, Fabian, M, Ferzli, GS, Fortelny, RH, Köckerling, F, et al. Guidelines for laparoscopic treatment of ventral and incisional abdominal wall hernias (International Endohernia Society (EHS)-Part 2. Surg Endosc. (2014) 28:353–79. doi: 10.1007/s00464-013-3171-5

 6. Bittner, R, Bingener-Casey, J, Dietz, U, Fabian, M, Ferzli, GS, Fortelny, RH, Köckerling, F, et al. Guidelines for laparoscopic treatment of ventral and incisional abdominal wall hernias (International Endohernia Society (EHS)-)Part 3). Surg Endosc. (2014) 28:380–404. doi: 10.1007/s00464-013-3172-4

 7. Bittner, R, Bain, K, Bansal, VK, Berrevoet, F, Bingener-Casey, J, Chen, D, et al. Update of Guidelines for laparoscopic treatment of ventral and incisional abdominal wall hernias (International Endohernia Society (IEHS)). Surg. Endosc. (2019) (in press).

 8. Luijendijk, RW, Hop, WCJ, van, den Tol MP, de, Lange DCD, Braaksama, MMJ, IJzermans, JNM, et al. A comparison of suture repair with mesh repair for incisional hernia. N Engl J Med. (2000) 343:392–8. doi: 10.1056/NEJM200008103430603

 9. Burger, JWA, Luijendijk, RW, Hop, WCJ, Halm, JA, Verdaasdonk, EGG, Jeekel, J. Long-term follow-up of a randomized controlled trial of suture vs. mesh repair on incisional hernia. Ann Surg. (2004) 240:578–85. doi: 10.1097/01.sla.0000141193.08524.e7

 10. Flum, DR, Horvath, K, Koepsell, T. Have outcomes on incisional hernia repair improved with time? A population-based analysis. Ann Surg. (2003) 237:129–35. doi: 10.1097/01.SLA.0000041042.86225.9C

 11. Köckerling, F, Koch, A, Lorenz, R, Schug-Pass, C, Stechemesser, B, Reinpold, W. How long do we need to follow-up our hernia patients to find the real recurrence rate? Front. Surg. (2015) 2:24. doi: 10.3389/fsurg.2015.00024

 12. Muysoms, FE, Miserez, M, Berrevoet, F, Campanelli, G, Champault, DD, Chelala, E, et al. Classification of primary and incisional abdominal wall hernias. Hernia. (2009) 13:407–14. doi: 10.1007/s10029-009-0518-x

 13. Slater, NJ, Montgomery, A, Berrevoet, F, Carbonell, AM, Chang, A, Franklin, M, et al. Criteria for definition of a complex abdominal wall hernia. Hernia. (2014) 18:7–17. doi: 10.1007/s10029-013-1168-6

 14. Horne, C, Prabhu, A. Recurrent ventral hernia repair. In: Jacob BP, Ramshaw B, editors. The SAGES Manual of Hernia Surgery. New York, NY: Springer. doi: 10.1007/978-3-319-78411-3_26

 15. Liberati, A, Altman, DG, Tetzlaff, J, Mulrow, C, Götzsche, PC, Ioannidis, JPA, et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate health care interventions: explanation and elaboration. Plos Med. (2009) 6:e1000100. doi: 10.1371/journal.pmed.1000100

 16. Köckerling, F, Schug-Paß, C, Adolf, D, Reinpold, W, Stechemesser, B. Is pooled data analysis of ventral and incisional hernia repair acceptable? Front. Surg. (2015) 2:15. doi: 10.3389/fsurg.2015.00015

 17. Kroese, LF, Gillion, JF, Jeekel, J, Kleinrensink, GJ, Lange, JF. The Hernia-club members primary and incisional ventral hernias are different in terms of patient characteristics and postoperative complications – A prospective cohort study of 4,565 patients. Int J Surg. (2018) 51:114–19. doi: 10.1016/j.ijsu.2018.01.010

 18. Stirler, VMA, Schoenmaeckers, EJP, de, Haas RJ, Raymakers, JTFJ, Rakic, S. Laparoscopic repair of primary and incisional ventral hernias: the differences must be acknowledged – A prospective cohort analysis of 1,088 consecutive patients. Surg Endosc. (2014) 28:891–95. doi: 10.1007/s00464-013-3243-6

 19. Kurian, A, Gallagher, S, Cheeyandira, A, Josloff, R. Laparoscopic repair of primary versus incisional ventral hernias: time to recognize the differences? Hernia. (2010) 14:383–7. doi: 10.1007/s10029-010-0649-0

 20. Subramanian, A, Clapp, ML, Hicks, SC, Awad, SS, Liang, MK. Laparoscopic ventral hernia repair: primary versus secondary hernias. J Surg Res. (2013) 181:e1–5. doi: 10.1016/j.jss.2012.06.028

 21. Awaiz, A, Rahman, F, Hossain, MB, Yunus, RM, Khan, S, Memon, B, Memon, MA. Meta-analysis and systematic review of laparoscopic versus open mesh repair for elective incisional hernia. Hernia. (2015) 19:449–63. doi: 10.1007/s10029-15-1351-z

 22. Helgstrand, F, Rosenberg, J, Kehlet, H, Jorgensen, LN, Bisgaard, T. Nationwide prospective study of outcomes after elective incisional hernia repair. J Am Coll Surg. (2013) 216:217–28. doi: 10.1016/j.jamcollsurg.2012.10.013

 23. Kokotovic, D, Bisgaard, T, Helgstrand, F. Long-term recurrence and complications associated with elective insicional hernia repair. JAMA. (2016) 316:1575–82. doi: 10.1001/jama.2016.15217

 24. Christoffersen, MW, Brandt, E, Helgstrand, F, Westen, M, Rosenberg, J, Kehlet, H, et al. Recurrence rate after absorbable tack fixation of mesh in laparoscopic incisional hernia repair. BJS. (2015) 102:541–7. doi: 10.1002/bjs.9750

 25. Lavanchy, JL, Buff, SE, Kohler, A, Candinas, D, Beldi, G. Long-term results of laparoscopic versus open intraperitoneal onlay mesh incisional hernia repair: a propensity score-matched analysis. Surg Endosch. (2018) 33:225–33. doi: 10.1007/s00464-018-6298-6

 26. Köckerling, F, Schug-Pass, C, Scheuerlein, H. What is he current knowledge about sublay/retro-rectus repair of incisional hernias? Front Surg. (2018) 5: 47. doi: 10.3389/fsurg.2018.00047

 27. Köckerling, F. Lammers B. Open Intraperitoneal Onlay Mesh (IPOM) technique for incisional hernia repair. Front Surg. (2018) 5:66. doi: 10.3389/fsurg.2018.00066

 28. Köckerling, F. Onlay technique in incisional hernia repair – A systematic review. Front Surg. (2018) 5:71. doi: 10.3389/fsurg.2018.00071

 29. Cornette, B, De, Bracquer D, Berrevoet, F. Component separation technique for giant incisional hernia: a systematic review. Am J Surg. (2018) 215:719–26. doi: 10.1016/j.amjsurg.2017.07.032

 30. Helgstrand, F, Rosenberg, J, Kehlet, H, Strandfelt, P, Bisgaard, T. Reoperation versus clinical recurrence rate after ventral hernia repair. Ann Surg. (2012) 256:955–8. doi: 10.1097/SLA,0b013e318254f5b9

 31. Moreau, PE, Helmy, N, Vons, C. Laparoscopic treatment of incisional hernia. State of the art in 2012. J Visc Surg. (2012) 149: e40–8. doi: 10.1016/j.jviscsurg.2012.09.001

 32. Baccari, P, Nifosi, J, Ghirardelli, L, Staudacher, C. Short- and mid-term outscome after laparoscopic repair of large incisional hernia. Hernia. (2013) 17:567–72. doi: 10.1007/s10029-012-1026-y

 33. Moreno-Egea, A, Bustos, JA, Girela, E, Aguayo-Albasini, JL. Long-term results of laparoscopic repair of incisional hernias using an intraperitoneal composite mesh. Surg Endosc. (2010) 24:359–65. doi: 10.1007/s00464-009-0573-5

 34. Wassenaar, EB, Schoenmaeckers, EJP, Raymakers, JTFJ, Rakic, S. Recurrences after laparoscopic repair of ventral and incisional hernia: lesson learned from 505 repairs. Surg Endosc. (2009) 23:825–32. doi: 10.1007/s00464-008-0146-z

 35. Heniford, T, Park, A, Ramshaw, BJ, Voeller, G. Laparoscopic repair of ventral hernias. Ann Surg. (2003) 238:391–400. doi: 10.1097/01.sla.0000086662.49499.ab

 36. Sharma, A, Mehrotra, M, Khullar, R, Soni, V, Baijal, M, Chowbey, PK. Laparoscopic ventral/incisional hernia repair: a single centre experience of 1,242 patients over a period of 13 years. Hernia. (2011) 15:131–9. doi: 10.1007/s10029-010-0747-z

 37. Ferrari, G, Bertoglio, C, Magistro, C, Girardi, V, Mazzola, M, Di, Lernia S, et al. Laparoscopic repair for recurrent incisional hernias: a single institute experience of 10 years. Hernia. (2013) 17:573–80. doi: 10.1007/s10029-013-1098-3

 38. McKinlay, RD, Park, A. Laparoscopic ventral incisional hernia repair: a more effective alternative to conventional repair of recurrent incisional hernia. J Gastrointest Surg. (2003) 8:670–4.doi: 10.1016/jgassur.2003.11.006

 39. Verbo, A, Petito, L, Manno, A, Coco, C, MFascrs, CM, Lurati, M, et al. Laparoscopic approach to recurrent incisional hernia repair: a 3-year experience. J Lap Adv Surg Techn. (2007) 17:5. doi: 10.1089/lap.2006.0133

 40. Meyer, R, Häge, A, Zimmermann, M, Bruch, HP, Keck, T, Hoffmann, M, Schlöricke, E. Is laparoscopic treatment of incisional and recurrent hernias associated with an increased risk for complications? Int J Surg. (2015) 19:121–7. doi: 10.1016/j.ijsu.2015.05.046

 41. Uranues, S, Salehi, B, Bergamaschi, R. Adverse events, quality of life, and recurrence rates after laparoscopic adhesiolysis and recurrent incisional hernia mesh repair in patients with previous failed repairs. J Am Coll Surg. (2008) 207:5. doi: 10.1016/j.jamcollsurg.2008.06.330

 42. Picazo-Yeste, J, Moreno-Sanz, C, Sedano-Vizcaino, C, Morandeira-Rivas, A, Sanchez-De, Pedro F. Outcomes after laparoscopic ventral hernia repair: does the number of previous recurrences matter? A prospective study. Surg Endosc. (2017) 31:4514–21. doi: 10.1007/s00464-017-5510-4

 43. Berry, MF, Paisley, S, Low, DW, Rosato, EF. Repair of large complex recurrent incisional hernias with retromuscular mesh and panniculectomy. Am J Surg. (2007) 194:199–204. doi: 10.1016/j.amjsurg.2006.10.031

 44. Temudom, T, Siadati, M, Sarr, MG. Repair of complex giant or recurrent ventral hernias by using tension-free intraparietal prostheric mesh (Stopp technique): lessons learned from our initial experience (fifty patients). Surgery. (1996) 120:738–44.

 45. Novitsky, YW, Porter, JT, Ruch, ZC, Getz, SB, Pratt, BL, Kercher, KW, et al. Open preperitoneal retrofascial mesh repair for multiply recurrent ventral incisional hernias. J Am Coll Surg. (2006) 203:3. doi: 10.1016/j.jamcollsurg.2006.05.297

 46. DiBello, J, Moore, JH. Sliding myofascial flap of the rectus abdominus muscles for the closure of recurrent ventral hernias. Plast. Reconstr Surg. (1996) 98:464.

 47. Hultman, CS, Tong, MY, Kiitinger, BJ, Cairns, B, Overby, DW, Rich, PB. Management of recurrent hernia after components separation. Ann Plast Surg. (2011) 66: 504–7. doi: 10.1097/SAP.0b013e31820b3d06

Conflict of Interest Statement: The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2019 Köckerling. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fsurg-06-00026-t002.jpg
Refereneces

Berry et al. (43)

Temudom et al.
(44)

Novitsky et al.
49

DiBello and
Moore (46)

Operative
technique

Retromuscular =
sublay repair +
panniculectomy

Modified Stoppa
technique

Preperitoneal
retrofascial mesh
repair
Compound flap
of the rectus
muscle

Previous
repair

47

27

32

35

Study type

Case series

Case series

Case series

Case series

Intraoperative Postoperative
complications complications

- Thromboembolic
event 13%,
wound infection
8%, wound
dehiscense 6%

- Wound infection
8%, mesh
removal 2%

- Wound infection
12.5%

— Seroma 2.8%,
wound infection
5.7%,
hematoma 5.7%

Mortality

Follow-up

Mean 608 +
74 days

Mean 24
months,
range 2-56
months
Mean 28.1
months,
range 8-60
Mean 22
months,
range 1-43

rate

8%

0%

3.1%

8.5%

Recurrence Mesh type

PTFE,
Polypropylene
and
Polyglactin
910,
Polypropylene
ePTFE,
Polypropylene

Polypropylene

ePTFE,
Polypropylene
and
Polyglactin
910





OPS/images/fsurg-06-00026-g001.gif
Records iderified trougn. “Adtonalrecords idersiied
Gtabase searching ough tber sowces.
=408t o5

Records screensd Records excoded
n=4069 =377






OPS/images/fsurg-06-00026-t001.jpg
Refereneces

Ferrari et al. (37)

McKinlay and
Park (38)

Verbo et al. (39)

Meyer et al. (40)

Uranues et al.
@1

Picazo-Yeste
etal. (42)

Operative
technique

Lap IPOM

Lap IPOM

Lap IPOM

Lap IPOM

Lap IPOM

Lap IPOM

Previous
repair

Suture,
open mesh,
lap IPOM

Suture,
openmesh

Suture,
open mesh

Suture,
open mesh

69

69

M

34

85

k4l

Study
type

Case
series

Prospective
comparative
study
Case
series

Prospective
comparative
study
Case
series

case series

Intraoperative
complications

7.2% (3 bowel
injuries, 1
omental
bleeding, 1
epigastric vessel
bleeding)

2.9% (2 bowel
injuries)

Conversion
1.2%

Conversion
2.8%

Postoperative
complications

13% (including 6
seromas =
8.7%)

28%

17% (ncluding 3
seromas =
7.3%)

Meaior: 17.6%

15.29% (including
port-site celluitis
1%, seroma 7%,
persistant pain
7%)

12.7%

Mortality

0%

Follow-up

Mean 41 months,
range 6-119
months)

Mean 19 £ 18
months

Mean 38 months,
range 18-54

Median 942 days,

range 399-1693

Median 41
months, range
24-61

Mean 30 months,
range 20-90

Recurrence
rate

5.7%

7%

24%

26.5%

3.5%

1.4%

Defect
closure

Not
reported

Not
reported

Not
reported

Not
reported

Not
reported

Not
reported

Mesh
overlap

5em

3-5cm

Mesh type

ePTFE

ePTFE

ePTFE

Composite

polyester
mesh

ePTFE

Composite
polypropylene





OPS/images/cover.jpg
, frontiers
in Surgery

Recurrent Incisional Hernia
Repair—An Overview









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Surgery





