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Laparoscopic umbilical herniorrhaphy: a novel technique of hernia
neck closure and outcomes in the first 19 cases
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Background: Laparoscopic repair of umbilical hernias are still in its infancy and we present a new approach
to an old problem.

Methods: Laparoscopic repair of umbilical hernias were performed on 19 patients in which the hernia neck
was addressed by suturing it closed with a non-absorbable suture and then applying an underlay mesh. Data
was obtained from operative reports and the surgeon’s electronic medical records (EMRs). All surgeries were
performed by a single surgeon in a rural hospital in northern Saskatchewan.

Results: The results showed no hernia recurrences over a two year follow up.88 percent of patients were
male with BMIs in the range of 22.6-45.3. Six patients had more than 1 hernia and the average operative
time was 84.75 minutes.

Conclusions: Laparoscopic umbilical herniorrhaphy with intra corporeal neck closure is a viable form of
hernia repair. None of the patients presented with umbilical wound infections due to the lack of an incision at
the umbilicus. There were also good cosmetic results due to the reapproximation of the subcutaneous tissue
resulting in the formation of a new umbilicus without the obvious scar and deformation often associated with
an open repair. A randomised trial is now required as well a longer follow up to determine the efficacy of this
technique. The outcomes in the first 19 patients show a novel technique for umbilical herniorrhaphy which

in the era of laparoscopic surgery we hope will add to the surgical armamentarium.
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Introduction epigastric, incisional, periumbilical, femoral and other rare

] o ) types such as a Spighelian hernia (3).
An abdominal wall hernia is the abnormal protrusion Whil hfal waiting i ion in th

¢ abdominal i i ile watc waiting is an option in the management
ot abdominal contents, primaritly fatty tissue, omentum of umbilical hernias, an elective repair is usually offered to

or small bowel, through a defect in the abdominal patients who are good surgical candidates (4). Elective repair

musculature (1). Hernias are classified by location or may for all symptomatic hernias should be performed due to the

be classified as acquired or congenital. They are a common
surgical problem with approximately 800,000 inguinal
herniorrhaphies being performed in the United States
each year (2). In 2011, Dabbas et al. reported the modern
relative frequency of herniorrhaphy as: inguinal, umbilical,
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risk of incarceration, bowel obstruction, and strangulation
and their association with a higher morbidity (5).

Inguinal and umbilical hernias, in retrospective studies,
are at the highest risk for strangulation and emergency
surgery (6). Asymptomatic umbilical hernias less than
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Figure 1 Steps involved in the laparoscopic umbilical herniorrhaphy. (A) Reduction of the umbilical hernia; (B) exposure of the hernia neck

(green arrow); (C) peritoneal mobilization (green arrow) around the hernia neck (blue arrow); (D) exposure of the abdominal wall around

the hernia neck (green arrow); (E) intra corporeal laparoscopic suturing of the hernia neck; (F) incorporation of the skin and subcutaneous

tissue into the hernia neck closure for improved cosmesis (green arrow); (G) application of the dual layer mesh with absorbable tacks; (H)

completed repair with the reconstituted umbilicus (green arrow) resulting in superior cosmesis.

2 centimeters in diameter can reasonably be managed with
careful monitoring and follow up. Strosberg et /. in 2017
reported that patients without an umbilical hernia repair had
more days in hospital and more time off work than a matched
cohort with a laparoscopic repair and suggested that despite
the cost of surgery the impact on community economics is
greater for those who do not have a surgical repair (7).

The repair of inguinal hernias is standardized across
the surgical community thanks to the robust evidence of
laparoscopic mesh repairs. Umbilical herniorrhaphy is
more diverse in approach and open repairs are commonly
performed. A few studies have consistently reported that
laparoscopic repair is associated with a shortened time in
hospital and better control of pain in the post-operative
period (8-10). Studies have also shown improved rates of
wound infection, hernia recurrence, and wound dehiscence.

The traditional laparoscopic repair of an umbilical hernia
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involves standard insufflation of the intra peritoneal abdominal
cavity and placement of laparoscopic ports. The herniated
tissue is reduced into the abdominal cavity and a synthetic
underlay mesh is placed over the abdominal wall defect
usually with a 2 cm overlap and secured in place with tacks
or sutures. Our approach has been to repair the hernia neck
laparoscopically with intracorporeal sutures before placing an
underlay mesh, resulting in better cosmesis and lower risk of
recurrence than a traditional laparoscopic mesh repair.

A similar approach by Costa ez 4l. (11) in 2016 involved
a minimally invasive technique with 3 laparoscopic ports.
Adhesiolysis is performed and the midline from 4 cm below
the umbilicus to the epigastric region, is closed with a
laparoscopic stapler. A mesh is then placed in the retrorectus
space and secured with absorbable tacks. A single surgeon
in a regional hospital has developed a similar technique
(Figure 1). It involves closing the neck of the hernia to re-
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Figure 2 Port placements for the laparoscopic umbilical

herniorrhaphy. Cephalad direction (yellow arrow).
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Figure 3 Video showing the steps involved (12).

Available online: http://www.asvide.com/article/view/28811

establish normal abdominal wall anatomy with laparoscopic
suturing rather than staples. A preperitoneal mesh is then
placed and secured with absorbable tacks.

The theoretical benefits of closing the umbilical hernia
neck with sutures include better cosmesis and a lower
risk of recurrence. Closure of the hernia neck reduces
the operating time and limits the risk of infection when
compared to closing the entire midline as in Costa’s
technique (11). A minimally invasive approach also improves
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post-op pain scores, limits hospital admission, and allows
surgeons to identify other intra-abdominal pathology such
as additional hernias which may be simultaneously repaired.

Methods

At a regional hospital in northern Saskatchewan, Canada
an individual surgeon has performed 19 umbilical and
periumbilical hernia repairs with a novel new technique. In
this technique the surgeon insufflates the peritoneal cavity
and places three laparoscopic ports (Figure 2).

Initially the abdominal wall is inspected to identify other
pathology such as concomitant hernias. The umbilical or
para umbilical hernia is then reduced and adhesions are
released (Figure 14).

The hernia neck is identified (Figure 1B,C) and an
overlap of 2 cm is marked out on the abdominal wall in all
four directions (Figure 1D). This is later used when applying
the underlay mesh.

The fascial defect is then closed laparoscopically with a
suture to restore the abdominal wall anatomy. A V-loc® non
absorbable suture is used (Figure 1E). A synthetic dual layer
Ventralite® mesh is then placed over the sutured hernia neck
and secured with absorbable hernia tacks (Figure 1G). Care
is taken to ensure a 2 cm overlap of the hernia neck based
on the abdominal wall markings. Patients were discharged
as soon as they felt well enough to go home (Figure 3).

The formal operating room reports, the surgeon’s
dictated surgery reports and the preoperative patient
evaluation were used to identify the length of surgery,
hospital stay, body mass index (BMI) and demographics for
each patient.

Ethics approval was not obtained for the study as we
did not involve the patients directly in the study. Informed
consent was obtained from all 19 patients for video
recording and picture taking as required prior to the surgery
and as part of the informed consent process.

Results

Nineteen cases were evaluated in patients aged 34—67, the
majority of whom were male (88%) (Figure 4).

Only one intraoperative complication occurred with
an iatrogenic skin rupture at the hernia site. The skin was
sutured and the patient made a complete recovery. No
further complications such as bowel injury or bleeding were
reported.

The population was diverse with BMI’s varying from
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Gender distribution of patients
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Figure 4 Gender distribution of patient cohort.

BMI of laparoscopic umbilical hernia repair patients

ﬁ h -
@

Figure 5 Distribution of patients’ body mass index.
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Figure 6 Number of smokers in the patient cohort.

22.6-45.3 and included those with multiple comorbidities
(Figure 5).

With obesity established as a risk factor for recurrent
herniation, local practice patterns vary in terms of the BMI
that surgeons will consider for an elective repair (13). The
surgeon did not select for this procedure based on BMI but
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Distribution of surgical times
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Figure 7 Distribution of operative times.

rather used it for all candidates who were healthy enough
to tolerate a laparoscopic procedure. We believe that this
distribution of patient BMI, although small is representative
of the general surgical population in our region.

Patients were regularly counselled to quit smoking
before their hernia repair as smoking is a well-established
risk factor but 7 patients were actively smoking at the
time of repair (Figure 6) (14). The smoking did not impact
their short-term outcomes, and all 7 made uneventful
recoveries.

A common concern about the laparoscopic approach is the
longer operative time (Figure 7). The average surgical time
for laparoscopic umbilical herniorrhaphy was 84.75 minutes
including all cases and 74.23 minutes when three cases, each
with surgical times of 174, 136 and 123 minutes respectively
were excluded from the data. The three excluded cases
involved adhesiolysis secondary to a choanal atresia multistep
repair as well as the concomitant repair of 2 additional
hernias, the removal of an old mesh and the concomitant
laparoscopic repair of bilateral inguinal hernias.

An advantage of laparoscopic surgery over the traditional
open approach is the shorter length of hospital admission
(Figure 8). The length of stay varied from 3 hours and
7 minutes to one outlier at 14 hours and 35 minutes
who experienced significant post-operative nausea. The
average stay when the outlier is excluded was 5 hours and
28 minutes. All surgeries were performed as day cases and
no patients including the nausea patient, were admitted to
our hospital.

Many of the surgeries were video recorded with the
informed consent of patients and used for teaching purposes.

Discussion

Laparoscopic umbilical herniorrhaphy with intra corporeal
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Length of admission in hours
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Figure 8 Length of admission to day surgery; average length of
admission was 5 hours and 28 minutes.
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Figure 9 Number of hernias repaired in each surgical procedure.

suturing of the hernia neck to restore the abdominal wall
anatomy is a valid option for the repair of umbilical and
paraumbilical hernias. While the sample size of this study is
small, it clearly demonstrates the feasibility of this approach.

These cases will need to be followed up in 2-3 years to
evaluate for complications related to the surgical technique.
Short term recurrences are thought to be related to surgical
technique (15).

"To date we have had no hernia recurrences over the past
2 years. There has been no wound infection or seromas
either.

This technique has allowed for a relatively quick repair
of umbilical hernias with a short length of stay. It is a
reasonable approach for those with a greater BMI where
increased subcutaneous fatty tissue can make an open repair
technically very difficult. The laparoscopic repair with
closure of the hernia neck restores the anatomy to normal
while producing good cosmesis for the patient and offering
an enhanced recovery (Figure 1H).

We extrapolated this data from the component
separation technique which restored the rectus abdominis
muscle function in the midline resulting in more efficient
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physiological outcomes (16). This in turn has resulted in
decreased recurrence rates with the component separation
technique and it is our belief that closure of the umbilical
hernia neck will result in similarly reduced recurrence rates,
especially in the obese patient cohort.

The incorporation of the skin into the closure of
the hernia neck also allows for reconstruction of the
umbilicus with good cosmesis especially in female
patients who indicated their satisfaction with the outcome
(Figure 1EH).

The greatest advantage so far has been the lack of
umbilical wound infections due to the absence of an incision
at the umbilicus. This is often an issue in our morbidly
obese patients where the subcutaneous tissues can be as
deep as 10 cm between the skin and rectus muscle fascia.

By placing our ports in the left upper quadrant and left
flank we have avoided potential wound infections at the
umbilicus which, while low in most patients is higher in
the morbidly obese patient cohort (Figure 2). Colon et al.
reported a wound infection rate of 26% in obese patients
vs. 4% in patients with a normal BMI who underwent open
umbilical herniorrhaphy (17).

A controversial issue has been the use of local anaesthetic
in the subcutaneous tissues for obese patients as well as their
poor pain control as reported by Kulacoglu e /. (18). Both
of these issues have been obviated with the laparoscopic
repair and hernia neck suturing in our study. None of our
patients had local infiltration into the umbilicus for pain
control. There were no post-operative periumbilical pain
issues in our patient cohort.

Six of the 19 (32%) patients had more than one hernia
present periumbilically (Figure 9). This is another advantage
of this technique as in the open repair, additional hernias
may have been missed. In 3 of the 6 patients, the additional
hernias were not in the midline, which would have made an
open repair difficult. Complete laparoscopic visualization
of the anterior abdominal wall allows us to visualize the
additional hernias and affect a repair.

This is a pilot project involving the first 19 patients
and we hope in time to expand the study to involve more
surgeons and patients. We will also need to look at the long
term complication rates of this repair as well as we currently
only have a two year follow up.

The use of the V-loc® suture did not present any issues as
it was covered by the dual layer Ventralite mesh® (Figure 1G).
The Ventralite® mesh is a dual layer mesh with one side
consisting of an absorbable hydrogel barrier facing the
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bowel which reduces the risk of bowel adhesions.

The side facing the abdominal wall is non-absorbable
prolene and is responsible for fibrosis.

One of the disadvantages of this study has been the steep
learning curve involved in the laparoscopic intracorporeal
suturing of the hernia neck with non-absorbable suture.
This has resulted in operating times of more than
60 minutes in the majority of patients (Figure 7). We feel
this will be reduced with greater surgical experience once
the learning curve has been breached and significant muscle
memory retained. Given that the average open umbilical
repair often takes less than 30 minutes to perform, this may
be a contentious issue until proficiency with this technique
is obtained. Four cases have been performed under
60 minutes and we hope to continue this trend with future
repairs (Figure 7).

Conclusions

Laparoscopic umbilical herniorrhaphy with intra corporeal
suturing of the hernia neck is a novel technique to
tackle an old issue. We hope that with greater surgeon
experience, operative times will improve leading to the
economic feasibility of this approach. As minimally invasive
techniques continue to become the standard of care and
surgical training focuses more on laparoscopic techniques,
this approach may become a valuable addition to the
surgical armamentarium for paraumbilical and umbilical
hernia repairs especially in the obese patient cohort.
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