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Abstract

BACKGROUND

Background: Mesh utilization for ventral hernia repair is associated with potential
complications such as mesh infections, adhesions, seromas, fistula formation and
significant postoperative pain. The modified Rectus Muscle Repair (RMR) is as an

option to repair midline ventral hernias without mesh.

AIM
The aim of this study was to evaluate the short term outcomes when the modified RMR

was used to repair ventral hernias.

METHODS

This was a 5-year prospective study that examined the outcome of all consecutive
patients with ventral abdominal wall hernias >5 c¢cm in maximal diameter who
underwent repair using the modified RMR technique in a single surgeon unit. Patients
were reviewed in an outpatient clinic at 3, 6 and 12 mo and evaluated for hernia
recurrence on clinical examination. Each patient’s abdominal wall was also assessed
with using ultrasonography at 24 mo to detect recurrences. All data were examined

with SPSS ver 18.0.




RESULTS

Over the 5-year study period, there were 52 patients treated for ventral hernias at this
institution. Four patients were excluded and there were 48 in the final study sample, at
a mean age of 56 years (range 28-80). The mean maximal diameter of the hernia defect
was 7cm (range 5-12cm). There were 5 (10.4%) seromas and 1 recurrence (2.1%) at a

mean of 36 mo follow-up.

CONCLUSION
The authors recommend the modified RMR as an acceptable alternative to mesh repair
of ventral hernias. The seroma rate can be further reduced with routine use of drains.

The modified RMR also has the benefit of eliminating all mesh-specific complications.

INTRODUCTION

In the 21%* Century, most surgeons use mesh to repair midline ventral hernias in an
attempt to lower recurrence rates [l. However, mesh utilization is associated with
potential complications such as mesh infections, adhesions, seromas, fistula formation
and significant postoperative painl27l. These have resulted in numerous lawsuitsl8l.
Moreovert, in low and middle-income countries, both the cost of mesh and its inconstant
availability are additional factors that limit its utilization.

The Rectus Muscle Repair (RMR) was described in 1993 as an option to repair
midline ventral hernias without mesh [°l. However, we noticed that this technique could
not be applied to hernias >6cm in maximal diameter, and this prompted our
development of a modified RMR, described in detail in a previous report [10].

The short-term recurrence and complication rates of the modified RMR are
largely unknown, and this paper will make them clear. We carried out this study to
evaluate the short-term outcomes when the modified RMR was used to repair ventral

hernias.

MATERIALS AND METHODS




This study was approved by the local institutional review board and performed at a
tertiary referral hospital in Trinidad & Tobago, an island state in the Eastern Caribbean.
This was a prospective study that spanned a period of 5 years, from January 1, 2015 to
December 30, 2019. All consecutive patients who were referred to the surgical
department with diagnoses of a ventral abdominal wall hernia were potential
candidates for the study. We included all those who were above the age of 18 years, had
hernia defects >5 cm in maximal diameter, and consented to participate. Exclusion
criteria included patients who were less than 18 years of age, did not consent to
participate, had hernia defects larger than 15cm in maximal diameter that did not allow
primary closure, and those who desired mesh repairs. We collected the following data
from all patients who underwent repair using the modified RMR technique in a single
surgeon unit: patient demographics, complications, mortality and recurrences. Patients
were reviewed in an outpatient clinic at 3, 6 and 12 mo and evaluated for hernia
recurrence on clinical examination. Each patient’s abdominal wall was also assessed
with using ultrasonography at 24 mo to detect recurrences. All data were examined

with SPSS ver 18.0.

Technique
The RMR technique has already been described in detail in a previous publication L.

The technique focused on bringing the recti together in the midline by full thickness
nylon sutures through the anterior sheath, rectus muscle and posterior sheath on one
side and continued through the posterior sheath, muscle and anterior sheath of the
opposite side (Fig 1a). Thus, when brought together, the hernia sac and attenuated linea
alba are inverted ventrally towards the peritoneal cavity (Fig 1b); the sac is not opened
unless multiloculated. The inversion resembles the Keel operation but the major
difference is that the suture must engage more than lcm of rectus muscle and its

sheaths whereas the Keel engages the 'fibroaponeurotic' tissue around the hernia.




The suture bites engage 1.5-2cm of rectus sheath and muscle on each side and
successive bites are 1.5cm apart. The anterior sheath is dissected to expose 3-4 cm lateral
to the medial margin of the rectus muscle; this allows enough space for suturing the
muscle as well as incising the anterior sheath, not the muscle (Figure 2) In this center,
we used the modified RMR technique previously described [10], where relaxing incisions
were made in the anterior rectus sheath (Figure 3) in an attempt to reduce tension on
the suture line. The anterior sheath relaxing incision did not extend >1 cm below the
umbilicus because the posterior rectus sheath was deficient below this point. This
differs from the Ramirez procedure in that (a) the dissection is not carried far laterally
to the lateral border of the rectus muscle and (b) the relaxing incision is in the anterior
rectus sheath, not the external oblique aponeurosis. Haemostasis was achieved and a
subcuticular suture was placed to close skin. For large defects, a subcutaneous drain
was used. This was strictly an observational study and the attending surgeon was solely

responsible for clinical decisions.

RESULTS

Over the 5-year study period, there were 52 patients treated for ventral hernias at this
institution. Four patients were excluded due to a desire to have mesh repair (2) and
large hernias defects (15cm and 17cm) that did not allow primary suture closure (2). The
final study sample, therefore, was 48 patients with ventral hernias. These included
umbilical hernias (15), para-umbilical hernias (12), supra-umbilical (9) and incisional
(12).

There were 48 patients in the final study sample, at a mean age of 56 years (range
28-80). Of this 46 patients had elective repairs and 2 patients with paraumbilical hernias
had emergency repairs after presenting with strangulation. The mean maximal
diameter of the hernia defect was 7cm (range 5-12cm); see distribution in Tablel.

Abdominal drains were used in 30 patients. Eighteen patients had no drains
placed, at the decision of the attending surgeon, and 5 of these patients developed

clinically significant seromas, requiringaspiration between post-operative days 7-14.




There were no seromas in the sub-group in which drains were used. There were no
haematomas detected and no other complications were recorded in any patients.

The mean follow up time was 36 mo (range 12-60 mo). There was 1 (2.1%)
recurrence diagnosed on clinical examination at the eight post-operative month in a
patient who underwent incisional hernia repair. On reoperation, the nylon suture line
was intact; the defect had recurred lateral to it, near the umbilicus. The suture had not

engaged the muscle and its two sheaths - an error in technique.

DISCUSSION

Hernia repairs were initially done using sutures to close the defect primarily, but the
problem of recurrence eluded surgeons. Theodore Billroth!'!l in 1890 first postulated
that a prosthesis could be used to close the defect but, at that time, mesh repair was met
with high complication rates [1112l. At that time the quality of material used, the absence
of haemostatic devices andpaucity of antibiotics would have contributed to the high
complication rate. In 1958, Francis Usher published his research on the more inert
polypropylene mesh and it was adopted as the gold standard of hernia repair compared
to primary suture repair 1213, Mesh has become so widely accepted that Pawlak et al [1]
reported that it was used in 75% of all hernias repaired in the United Kingdom in the
year 2020.

While we agree that the use of mesh in ventral hernia repair generally reduces
the rate of recurrence when compared to non-mesh repair (14, we also note that many of
the existing non-mesh techniques focus on accurately placing non-absorbable sutures in
the linea alba 1cm from the midline [15]. In our opinion, this is not ideal because the linea
alba in patients with hernias is often already attenuated and quite wide. We agree with
Naraynsingh et al [1®] who wrote “it seems logical that a repair which eliminates the linea alba
should minimise the risk of recurrence.”

The Rives-Stoppa repair is the main technique when mesh is utilized, but it is a

challenging operation [71 and may not always be accurately reproduced.




Additionally,there are two issues that deserve further consideration before mesh is used

for ventral hernia repair: mesh complications and mechanism of recurrence.

Mesh Complications:

Mesh infection remains a concern despite aseptic technique and perioperative antibiotic
prophylaxis (41819201 Peri-operative antibiotics reduce, but do not eliminate, mesh
infections. Rios et al [1% reported that mesh infections reduced from 26.3% to 13.6%
when peri-operative antibiotics were administered to patients who underwent mesh
repairs of incisional hernias. Apart from the fact that many patients who develop
hernias already harbour conditions that predispose to infections, such as obesity,
increased age, diabetes and/or a history of smoking (#2122l the mere presence of a
foreign body reduces the number of bacteria needed to cause an infection by 100,000
[23,24],

Adhesion formation with bowel involvement can lead to obstruction %! and
abdominal pain 27 in these patients. Aubé ef al [2¢] reported that significant adhesions
form after 14% of mesh hernia repairs.

The mesh can also lead to irritation and post-operative pain. Chronic post-
operative pain, persisting for >3 mo, occurs in 11% [7] to 17% [28] of patients after ventral
hernia repairs. This results in poor function and reduced quality of life in 10% [2° to 26%
[28] of patients after undergoing mesh hernia repair, and up to 13% of patients need
occasional analgesics up to 4 years after the procedure 129].

The incidence of seromas was reported by Bauer et al % to be 5% with
polytetrafluoroethylene mesh and Molloy et al I3 reported 4% incidence of seromas and
2% incidence of haematomas with Marlex® mesh. In our study, we did not encounter
any haematomas. The incidence of seromas was greater than expected (10.4%), although
we noted that these occurred only when drains were omitted. A reasonable further
modification could be the routine use of drains as there is no risk of prosthesis

infections.




Fistula formation is a relatively rare complication of mesh use, but when it occurs
it is a devastating complication 3233,

In addition to these known complications, the cost of the mesh and the price of
treating these complications are yet to be addressed and quantified [27l. Given the
number of complications associated with mesh repairs, a dedicated legal industry
dedicated has developed. In 2011, C.R. Bard was made to pay USD$184 million to settle
approximately 3,000 cases of mesh failure [8l. This was the largest case of this type but in
November 2019, there were over 7,000 similar lawsuits pending against Ethicon, Atrium
and Bard 3. There is no established method to quantify the burden of stress to the
patients and surgeons dealing with these legalities, but we firmly believe that the
money and time spent to settle these lawsuits should be taken into account before a
decision is made to use mesh in ventral hernia repairs.

We also suggest that this decision should also include the cost of care to treat
mesh complications. Plymale ef all35] identified 34 patients who had ventral hernia
repair and subsequent mesh removal. The median cost was approximately double for
the removal than for the ventral hernia repair, and the majority of patients

developedrecurrences.

Mechanisms of Hernia Recurrence:
Midline ventral hernias recur through the linea alba, almost never through the rectus
muscles with their anterior and posterior sheaths. It seems logical that the modified
RMR which eliminates the linea alba should minimise the risk of recurrence. This study
documented that there was a 21% recurrence rate after the modified RMR.
Additionally, we consider the single recurrence in this series to be due to a technical
failure since the recurrence occurred at an area where the sutures did not engage the
anterior sheath, rectus muscle and posterior sheath en masse.

Mesh repairs, on the other hand, do not focus on elimination of the defective
linea alba. It was not surprising, therefore, that the surgical literature reported greater

recurrence rates after mesh repairs, ranging from 2.7 %-20%[47.3.37.38]_In our opinion this




was predictable, considering that recurrence following mesh repair does not occur
through the rectus abdominis muscle nor through the mesh itself. Recurrences occur

through the linea alba, above, below or beside the mesh.

Modified RMR repair:

Although the European Hernia Society and American Hernia Society recommend use of
mesh in the umbilical and epigastric hernias more than 1 cm in size 5%, many authors
have demonstrated the feasibility of successful non-mesh repair in much larger hernias.
Ramirez showed that component separation may allow closure of large defects (up to 35
cm) without using prostheses 40l Using this technique as a modification, Girotto et al [41]
were able to achieve a recurrence rate of 6% in 30 patients and Shestak et al [42] reported
5% recurrence rate in 22 patients with 6-14 cm defects after 52 mo follow up. Thus, in
spite of the general recommendations, it is possible to achieve acceptable results
without using mesh, but none of these emphasize muscular approximation with
elimination of the linea alba as we are advocating,.

This study has demonstrated that the modified RMR technique carries a lower
morbidity risk than the surgical literature reports for mesh ventral hernia repairs
[4720,25,28295233] and avoids the financial and medico-legal ramifications associated with
mesh complications [83]. With a low morbidity profile and 2.1% recurrence after 36 mo
mean follow-up, we suggest that the modified RMR technique should be seriously

considered as a viable option for ventral hernia repair.

CONCLUSION

The modified RMR is an acceptable alternative to mesh repair of ventral hernias. The
technique carries a 10.4% seroma rate, but this can be further reduced with routine use
of drains. The modified RMR also has the benefit of eliminating all mesh-specific

complications.




ARTICLE HIGHLIGHTS

Research background
This study examined the use of a novel procedure to repair ventral hernias without the

use of prosthetic mesh. This is a newly described technique.

Research motivation

Mesh utilization for ventral hernia repair may potentially lead to mesh infections,
adhesions, seromas, fistula formation and postoperative pain. If the modified Rectus
Muscle Repair technique is shown to be effective and safe, then it may lead to the

omission of mesh in patients with ventral hernias.

Research objectives
The objective of this study was to examine the short term outcomes of all consecutive
patients with ventral abdominal wall hernias >5 cm in maximal diameter who

underwent repair using the modified RMR technique in a single surgeon unit.

Research methods

A 5-year prospective study was undertaken to examine the outcome of all consecutive
hernia repairs using the modified RMR technique. Patients were reviewed in an
outpatient clinic at 3, 6 and 12 mo and evaluated for hernia recurrence on clinical
examination. Each patient’'s abdominal wall was also assessed with using
ultrasonography at 24 mo to detect recurrences. All data were examined with SPSS ver

18.0.

Research results
There were 52 patients treated for ventral hernias, and 4 were excluded, leaving 48 in

the final study sample, at a mean age of 56 years (range 28-80). The mean maximal




diameter of the hernia defect was 7cm (range 5-12cm). There were 5 (10.4%) seromas

and 1 recurrence (2.1%) at a mean of 36 mo follow-up.

Research conclusions

This study proposes that the modified RMR can be used as an acceptable alternative to
mesh repair of ventral hernias.

The new method that this study suggests is the routine use of drains to reduce seroma

rates

Research perspectives
Further study of larger case series is warranted since this early research shows

encou raging results.
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