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Abstract

Parastomal hernia is a frequent complication after ostomy formation, causing a significant reduction of the quality
of life of patients. In contrast to surgical dogmas dealing with the surgical technique of ostomy formation, mesh-
based prophylaxis of parastomal hernia seemed to be effective, leading to the strong recommendation in the
European Hernia Society(EHS) guidelines. More recent studies do not favor prophylaxis of parastomal hernia
anymore, mainly due to the lack of clearly differentiating the techniques. The mostly used keyhole technique (flat
mesh) cannot be equated with the “chimney technique” (3-dimensional mesh) that can be easily performed
laparoscopically. Very recent results of the Finnish Randomized Study showed a dramatic reduction of parastomal
hernia using the chimney technique. Concerning therapy of parastomal hernia, the chimney technique was also
revealed to be effective. The laparoscopic “sandwich technique” should also be used therapeutically with very
promising mid- and long-term results and seems to be superior to any other approaches. In a conclusion,
investigating the prevention of parastomal hernia should clearly differentiate between the keyhole and chimney
techniques and adopt strict technical standardization. Therapy of parastomal hernia should be based on the most
effective sandwich or the chimney technique in specialized centers, according to recent registry results. Both
techniques are based on the intraperitoneal placement of meshes requiring 3-dimensionality or the possibility of
overlapping two meshes. Up to now, these requirements are only fulfilled by meshes made by polyvinylidene
fluoride.
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INTRODUCTION

The occurrence of complications after ostomy formation has been described for a long period of time. In
1994, the incidence of peristomal complications was retrospectively described to increase to almost 70%
depending on the type of ostomy and the underlying disease after ten years". The skin is the
predominantly affected location after ileostomy, and hernias were described in about 37% (colostomy) and
16% (ileostomy). Similar data have been published more recently, indicating the absence of any progress
concerning the incidence of stoma-related problems"’ during the last 30 years. Urostomies are also prone to
develop parastomal hernias to a similar extent"**. After the formation of an ileal conduit, a parastomal
hernia will occur in up to 30% after observation periods of only four years. Keeping in mind that the
occurrence of parastomal hernia increases continuously with time"?, these results represent only the
beginning part of the reality. Whereas skin problems can usually be controlled by improved stoma care, if a
hernia is not causing stoma care problems, the parastomal hernia should be prevented or treated by surgical
means. Despite the frequency, there is an almost complete lack of knowledge about what happens with the
patient with a parastomal hernia over time. Without scientific support, it is generally believed that
parastomal hernia is mostly asymptomatic. In 2009, Moreno-Matias et al. described a simple radiological
classification of parastomal hernia, evaluating 75 colostomy patients”. Thirty-three patients revealed a
hernia by clinical examination. Twenty-seven (88%) reported associated symptoms. More detailed results
investigating the quality of life showed that patients with a stoma had a significantly lower quality of life,
which is further reduced when a hernia is present*?.

Risk factors that enhance the rate of parastomal hernia have been extensively described. However, the
results are not completely consistent®”"”. Body mass index and female gender are uniformly defined as
contributing factors. Additionally, increasing age, larger aperture size, and larger waist circumference seem
to play an important role. There is obviously no difference between urological and intestinal ostomies in
this regard. The role of ostomy-associated atrophy of the rectus muscle and the accompanying midline shift
is not clear*"”, but it seems to be an interesting factor interfering with the occurrence of parastomal hernia.

In 2013, data from the Danish Hernia Database demonstrated a 13.2% reoperation rate and a 6.3% mortality
rate after parastomal hernia repair. Emergency procedures were identified as the strongest factor correlated
with both reoperation and mortality"*. However, in 2018, non-operative strategies were recommended due
to the unsatisfying results of parastomal hernia repair"”. In a multicenter evaluation of 80 patients, a
recurrence rate of 55% was established, with 91% of patients with recurrence requiring re-repair.
Additionally, 21% of non-surgical patients crossed over to the surgical group. Based on these findings, the
authors concluded that non-operative treatment may be a better choice. However, to definitely support that
point of view, scientific data about the natural course of parastomal hernia comprising an adequate number
of patients are needed, but up to now, such data are not available.

Realizing the association of parastomal hernia with reduced quality of life, the lack of knowledge about the
natural course, and the high complication rate of elective and especially non-elective repair, it is obvious
that effective prevention and treatment strategies are urgently needed.

PREVENTION

Originally, any surgical measures to prevent the occurrence of parastomal hernia were based on technical
details such as strict transrectal ostomies or extraperitonealization of the stoma loop. However, up to now,
there is no real evidence of whether these modifications are really effective because of the lack of
scientifically adequate data"*". In 2004, Janes et al. described the results of the first randomized study
comparing a simple colostomy with a mesh-augmented colostomy™”. A lightweight polypropylene mesh
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was centrally incised to allow the passage of the stoma-related bowel and placed in a retromuscular position.
The diagnosis of parastomal hernia was established by clinical investigation. After 27 patients in each group,
the ethics committee stopped the trial because the rate of parastomal hernia was drastically reduced in the
mesh group. After one year, 13 out of 26 patients without a mesh developed a hernia compared with one
out of 21 patients with a prophylactic mesh. It should be pointed out that the described technique is similar
to the “keyhole technique” originally described for the repair of parastomal hernia. During the following
years, a lot of observational and randomized controlled studies were published, leading to the Guidelines of
the European Hernia Society in 2017, which strongly recommend a prophylactic mesh during the creation
of end colostomies”. Further analyses of existing randomized studies, including newer ones, were not able
to find differences favoring the prophylactic use of meshes”. The authors explained the inconsistent results
with different techniques in terms of different meshes, different mesh placements, and different diagnostic
tools and concluded that based on the available data in 2020, a prophylactic mesh could not be
recommended. In a more recent systematic review, McKechnie et al. calculated a significant reduction of
parastomal hernia in the mesh group””. However, analyzing the studies published during the last five years,
there was no difference in favor of prophylactic meshes anymore.

How can these obvious contradictions be explained? The diagnostic value of the clinical examination is
lower compared to computed tomography (CT) or ultrasound imaging”. Moreno-Matias previously
described this aspect when establishing the radiologically based classification of parastomal hernia. He
could also point out that the clinical relevance of clinically established hernias is more pronounced than in
cases with only radiologically diagnosed hernias. A Finnish randomized controlled trial (RCT) using
intraperitoneal keyhole prophylaxis demonstrated a clinical benefit that was no more present when patients
with radiologically diagnosed parastomal hernia were included™'. Another aspect concerns the observation
period. It seems to be clear that the prophylactic mesh delays the occurrence of parastomal hernia®’. The
long-term results of this RCT after five years showed no statistical difference concerning the rate of
parastomal hernia between the groups; however, there was a clear delay of the onset of the hernia in the
mesh group. Generally, the mesh groups proved to be less symptomatic, underlining the above-mentioned
results of fewer symptoms when the hernia is only detected by CT. Additionally, the methodology of
performing systematic reviews and meta-analyses is subject to debate. In a comprehensive review, Garcia-
Alamino et al. found that eight out of 14 systematic reviews meeting the inclusion criteria and dealing with
the prevention of parastomal hernia had a generally low quality with a high risk of bias"”..

Technical aspects should also be kept in mind, as most studies are based on the keyhole technique. In this
technique, a synthetic non-resorbable mesh with a central hole, usually incised by the surgeon himself, is
placed either retromuscularly or intraperitoneally. However, for the repair of existing parastomal hernias,
the keyhole technique was no more recommended. There is the only hypothetical explanation that the
shrinkage of the mesh induces an enlargement of the central opening, ending up in a recurrent hernia. This
hypothetical explanation may also be true for the prophylaxis of parastomal hernia. When taking into
account that small-pore meshes do shrink more than large-pore structures®, there is another point of
heterogeneity in these studies.

In a few observational studies, the role of a funnel-like mesh in preventing parastomal hernia is described
with promising results. The material used for the mesh is polyvinylidene fluoride, which exhibits some
advantages over polypropylene not only in terms of foreign body reaction”®*. The main difference to the
above-described studies is the fact that this technique is definitely not a keyhole technique, as shown in
Figure 1. The mesh is implanted intraperitoneally with the funnel surrounding the stoma loop for 2.5 or 4
cm, depending on the structure used. When believing the above-described hypothesis about the keyhole
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Figure 1. Intra-abdominal view of the chimney technique for prophylaxis of parastomal hernia with the Dynamesh IPST with a 4 cm
funnel in a patient with terminal sigmoidostomy. The mesh is fixed by resorbable tacks (blue ones) using a double crown

technique, possible shrinkage of the mesh will not increase the diameter of any keyhole but only shorten the
length of the funnel. Therefore, with a longer funnel, 4 cm, the procedure should be even more effective,
and this structure should be recommended. In a recent review, this technique for prophylaxis and therapy
of parastomal hernia and the relevant literature are described in more detail and compared with the
alternative keyhole technique™.

After the described promising results of observational studies, a well-designed RCT is already finished in
Finland"" using the 3-dimensional implant known as the chimney trial. Therefore, according to the study,
this technique should be called the “chimney technique” and clearly differentiated from the keyhole
approach. The one-year results have been demonstrated at the annual meeting of the European Hernia
Society. At that time point, the hernia rate was 2/60 (3%) in the mesh group and 30/62 (48%) in the control
group. The diagnosis was established by CT. So, the ethics committee finished the study due to the highly
significant benefit of the implant. The publication of the definitive findings from the chimney trial is eagerly
anticipated this year and will revolutionize the field of parastomal hernia prophylaxis.

A further approach to evaluate the role of prophylaxis is through a well-designed registry or major cohort
study that exactly documents the surgical details of stoma formation". This would allow for a better
evaluation of less used techniques, such as SMART (Stapled Mesh StomA Reinforcement Technique)®, in
comparison to the keyhole and chimney technique. Despite the not completely clear conclusions, the use of
a prophylactic synthetic mesh will significantly reduce the lifetime costs”” for patients with end colostomy
due to rectal cancer!

REPAIR

Generally, the parastomal hernia is not only a mechanical but also, more important, a biochemical problem,
similar to incisional hernias. Similar changes of the extracellular matrix have also been described in
patients developing a parastomal hernia®. Therefore, the obvious conclusion is the necessity of a
permanent augmentation of the abdominal wall because the scar will not be stable enough to prevent a
hernia. Clinically, it has been clearly shown that suture-based repairs of parastomal hernia are associated
with a high recurrence rate®”. Mesh-based repairs can be performed by open surgery, laparoscopic
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techniques, or using robotic approaches. Additionally, the application of the mesh can differ widely. There
exists the possibility of placing the mesh in an onlay, sublay (retromuscular), and intraperitoneal position.
Furthermore, flat meshes can be incised to perform the keyhole technique in these positions. Another
alternative is the Sugarbaker technique®, originally described for open surgery, with adequate lateralization
of the stoma loop can be used. This technique was very early adopted laparoscopically”*). In the meantime,
the minimal-invasive extraperitoneal “Sugarbaker technique” has been introduced, which is highly
suitable for robotic use'*”.

The literature contains a lot of case reports demonstrating the authors” own techniques or modifications of
preexisting approaches. However, major series of well-standardized procedures are scarce. Nonetheless,
some reviews aimed to elucidate the effectivity of the different techniques. Hansson et al. described the
superiority of the Sugarbaker technique compared to the keyhole technique. Our own experience, after four
years of laparoscopic Sugarbaker repair, revealed unacceptable recurrence rates™*”. When analyzing the
patients suffering from recurrence, we found that the recurrence always occurred laterally, and the previous
fascial defect was also located more lateral to the stoma site. We concluded that the lateralized stoma-related
bowel preventing direct contact of the mesh with the abdominal wall does not stabilize it. So, the defect can
grow over time, leading to a recurrence. To address this, we found that the combination of the keyhole
technique to stabilize the lateral abdominal wall with the Sugarbaker technique, which covers the medial
part and can overlap the midline if necessary, should be effective, which proved to be true, as shown in
Figures 2-4.

In the meantime, the sandwich technique has also been proposed for parastomal hernia after urostomies'.
Due to the complexity of the sandwich technique, the chimney technique was adapted for therapeutic
purposes”™*), as shown in Figure 1. Originally, the chimney technique was mainly performed as a hybrid
procedure. After laparoscopic adhesiolysis, the stoma was excised, the parastomal defect was closed after
resection of the hernia sac, and the 3-dimensional mesh was pulled over the mobilized stoma-related bowel
and replaced intra-abdominally. The mesh could be fixed laparoscopically. The technique can be used in
open surgery as well with augmentation of the median line. Sometimes, the 3-dimensional mesh was incised
to avoid excision of the stoma and closed laparoscopically, which has been described anecdotally. To avoid
incision of the Dynamesh IPST', today, a preincised structure with enforced incision lines is commercially
available (Dynamesh IPST R)).

A recent nationwide analysis after a median observation time of 39 months demonstrated the superiority of
the sandwich and chimney techniques in comparison to Sugarbaker, keyhole, or other approaches“. The
recurrence rates are summarized in Table 1. The details of this nationwide study clearly demonstrate the
main problems associated with parastomal hernia repair. During a ten-year period, 235 patients with
parastomal hernia have been operated on in nine hospitals, which means two to three patients per year per
hospital. The overall complication rate amounted to 26.3%. The authors concluded that the recurrence rates
are unacceptably high while the patient load is very low. I would like to add that the complication rate is
also unacceptably high.

A Danish nationwide analysis before and after the centralization of parastomal hernia repair to five centers,
which took seven years, demonstrated an increasing amount of patients, a reduction of emergency cases,
and improved outcomes of emergency cases after centralization'*. So, it is absolutely clear that the repair of
parastomal hernias should be performed by specialized surgeons in specialized centers providing an
adequate caseload.
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Table 1. Techniques and results of parastomal hernia repair in Finland
Keyhole Sugarbaker Sandwich Chimney
Frequency of use 16.3% 38.8% 15.4% 8.3%
Recurrence rate 35.9% 21.5% 13.5% 15%

Figure 2. Keyhole repair as the first step of the “Sandwich technique”. The incised keyhole mesh (Dynamesh") is put around the
ostomy, closed by two non-absorbable sutures and non-absorbable tacks, and finally fixed every 3 cm at the edge of the mesh.

Figure 3. Placement of the “Sugarbaker”-mesh. Another Dynamesh’ is placed above the keyhole mesh in a sandwich-like manner
according to the Sugarbaker technique, covering the area between the midline and, sometimes, to the lateral edge of the keyhole mesh.
So, the stoma-related bowel is fixed between the two meshes for at least 5 cm, better 7 cm.

The next point arising from the Finnish data concerns the variety of techniques used. Together with the low
patient load under non-centralized conditions, it is almost impossible to compare the data of different
techniques. Furthermore, it is unknown whether a special technique is really corresponding to the original
description. In this context, it is worthwhile to have another look on the prevention of parastomal hernia.
The chimney trial is based on a completely standardized mesh implantation procedure”"’, with only one
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Figure 4. A final aspect of the “Sandwich technique”. The final picture demonstrates the stoma-related bowel lateralized between two
meshes and fixed with two rows of tacks beside the intestine for 5 cm.

structure used throughout the study. That should be the way also for the repair of parastomal hernia.

With upcoming robotic use, the range of techniques is even increasing. So, the extraperitoneal Sugarbaker
that requires a transversus abdominis release seems to be very appropriate for robotic use with up to now
promising results'”. However, Tastaldi et al., very familiar with any form of component separation
techniques, stopped this technique, done by them in an open approach due to the unacceptable
complication rate™. In 38 patients with a median observation time of 13 months, mesh erosion took place
in three patients (8%), and the recurrence rate was 11%. So, the hype using robotics in all possible cases is
comprehensible but should be used with caution. Furthermore, a strict follow-up of patients treated by new
methods is indispensable.

The last but important aspect concerns the textile structures used for repair as it is in the prevention of
parastomal hernia. As outlined above, there is increasing experimental and clinical evidence that
polyvinylidene fluoride is superior to the widely used polypropylene, as outlined in the “prevention”
section. Furthermore, only covered polypropylene-based meshes may be used intraperitoneally. Up to now,
there is no available data on what happens with the covered meshes overlying each other, which is necessary
when using the sandwich technique. Also, the funnel-like 3-dimensional mesh is made by polyvinylidene
fluoride and is only available as Dynamesh IPST or Dynamesh IPST R’ Therefore, the most effective
approaches of the prevention and treatment of parastomal hernias, which are intraperitoneal mesh-based
procedures, can only be done using meshes made by polyvinylidene fluoride.

CONCLUSION

The parastomal hernia significantly impairs the quality of life of patients. Therefore, preventive measures
are necessary. Inconsistent results of available studies can be explained by methodological and technical
aspects. Assuming adequate study design, an eventual parastomal hernia should be diagnosed clinically and
by CT. A long-term follow-up is needed, and, most important, the keyhole technique must be analyzed
separately from the intraperitoneal chimney technique using 3-dimensional implants with a funnel
surrounding the stoma-related bowel. The implantation technique must be strictly standardized. The same
facts are true for the repair of parastomal hernia. The clinical results are far from satisfying, and a lot of
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different methods are described. Due to the low caseload of single surgeons, a sufficient comparison of these
techniques is almost impossible. Therefore, the repair must be concentrated in specialized centers to

increase the caseload, providing adequate expertise and allowing studies comparing different approaches

using a strictly standardized surgical technique. Nevertheless, the intraperitoneal sandwich technique seems

to be the most effective one. For some reasons outlined above, polyvinylidene fluoride-based meshes must

be used for the chimney and the sandwich technique.
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