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ABSTRACT

Objective: To evaluate the clinical outcomes and safety of two-point fixation for biological mesh in laparoscopic totally extraperi-
toneal (TEP) inguinal hernia repair.

Study Design: Case series.

Place and Duration of Study: The first Affiliated Hospital of Fujian Medical University Hospital, Fuzhou, China, from January to
December 2019.

Methodology: A total of 38 patients with a primary inguinal hernia who underwent laparoscopic TEP repair with a small intestine
submucosal matrix biological mesh were included. A novel two-point fixation method was performed at the level of 2 cm above
the upper margin of the hernia ring. The mesh was fixed at 3 cm medial and lateral to the inferior epigastric artery. The recur-
rence rate, surgical site infection rate, postoperative chronic pain, hematoma/seroma, and chronic pain were evaluated.

Results: There was no conversion to open procedure. The surgical time was 60.0 (range 35-72) min, and the time of mesh
fixation was 4.00 (range 2.5-6.0) minutes. All patients were discharged on the first postoperative day and had similar pain scores
(VAS score = 1). Hematoma/seroma was detected in only three (7.9%) patients. No infection or recurrence was observed.
Conclusion: The two-point fixation for biological mesh is reliable and easy to perform. Further study with a larger sample size

may be needed to validate it.
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INTRODUCTION

Inguinal hernia, is a common hernial defect, especially in older
people.’ It is not usually considered dangerous, but physical
activity and heavy lifting might provoke pain orevenlead to life-
threatening complications such as intestinal strangulation.*?
Surgical repair via open or laparoscopic techniques is the most
common approach. The laparoscopic repair offers many advan-
tages over the open approach for a lower recurrence risk, less
pain, and faster recovery.’ The laparoscopic repair with a mesh
by trans-abdominal preperitoneal (TAPP) or totally extraperi-
toneal (TEP) approaches have started tobeincreasingly used as
the most common treatment methods. Although these two
techniques are similar in efficacy and complications, TEP may
be moretechnically difficultthan TAPP, however, the formerhas
the advantage that it does not require an additional interven-
tionfor peritoneal closure.’
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The clinical effectiveness of hernia repair is usually evaluated
with regard to recurrence, groin pain, hospitalisation time,
recoverytime, and complications.’ The mesh fixationtechniques
and the mesh material can considerably affect the indicators
above.” The current options for mesh fixation in TEP include the
use of sutures, tacks or staples, and tissue glues.® The tensile
strength of transabdominal sutures was reported to be greater
than the tensile strength of tackers.’ Using a developed stan-
dardised two-point mesh anchoring was established to be safe
and feasible for laparoscopic Sugarbaker parastomal hernia
repair.*’

Synthetic non-absorbable mesh has been widely accepted as the
standard in routine hernia surgery. However, several studies
found negative effects of permanent implants, and the applica-
tion of biological or synthetic degradable meshes has been
proposed.” Porcine-derived small intestinal submucosa (SIS)
mesh has beenimplantedinseveralanimal speciesand humans,
with no evidence reported of an adverse hostimmune response.
An earlier investigation revealed that SIS elicited an immuno-
logic recognition but did not prevent xenograft acceptance'? and
was rapidly degraded after its in vivo implementation as a bios-
caffold. Meanwhile, other reports showed that biological meshes
usually softened when introduced into the groin area, shrank
fromthe hernia position, orpromotedrecurrence.”
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This study aimed to evaluate the clinical outcomes and safety of
the novel two-point fixation method for small intestine submu-
cosal matrix biological mesh in the laparoscopic TEP repair
inguinal hernia. It was hypothesised that using a biologically
degradable mesh will lower the rates of complications, such as
site infection and postoperative chronic pain. Furthermore, the
chosen fixation method would facilitate the prevention of
shrinking and hernia recurrence.

METHODOLOGY

This retrospective case series included patients with primary
inguinal hernia treated at Fujian Medical University Hospital
Fuzhou, China, between January and December 2019. All
patients were performed TEP mesh repair by VIDASIS® SIS. The
research was approved by the Ethics Committee of the Hospital
(approvalnumber: MRCTA, ECFAH of FMU[2019]187). All partici-
pants provided writteninformed consent.

The inclusion criteria were age 18-50 years, reducible inguinal
hernia, and American Society of Anesthesiologists (ASA) phys-
ical status I-lll. The exclusion criteria were incarcerated hernia,
other concurrent surgeries, or a history of surgery in the inguinal
areaofthe affectedside.

Figure 1: Projection and intraoperative photos of the two-points (Aand
B sites) fixation. Procedure adopted for SIS mesh fixation. (A) Projec-
tionsofthefixationsitesonthebodysurface; b, extraperitoneal projec-
tions of the fixation sites; (C,D) Intraoperative photo of a patient with
left inguinal hernia. Before placing the biological mesh, the A site was
2-3 cm medial to the inferior epigastric artery (IEA) at the level above
theiliopubictract,andtheBsite was2-3cmlateraltothelEAatthelevel
above the iliopubic tract; (E,F) The two points were confirmed again
after placing the mesh, and then the fixation was performed; and (G)
Post-fixation picture ofthe mesh.

All surgeries were performed by the same group of surgeons.
Thetwo-pointfixationtechniqueis briefly described below: A10
x 15 cm biological mesh wasimmersed in normal saline, placed
into the abdominal cavity, and flattened, then it was fixed at the
AandBsitesat2-3 cmfrom bilateral sides of the inferior epigas-
tricartery atalevel above theiliopubic tract. The projections of
the A and B sites are depicted in Figure 1A,B. The A and B sites
were measured before placing the mesh. The Asite was at 3cm
medial to the inferior epigastric artery and at least 2 cm above
theuppermarginoftheherniaring. The Bsitewasat3cmlateral
to the inferior epigastric artery and at least 2 cm above the
upper margin of the hernia ring (Figure 1C,D)., Figure 1E,F
presents the projections of the fixation sites onthe body surface
afterthemeshwasplaced. The punctureoutfit(olecranoid anas-
tomatfortheabdominalwall) equipped with 4-0 Ethicon absorp-
tion thread was used to puncture the skin, the subcutaneous,

muscular, and transversalis fascia layers, and then to puncture
the corresponding fixation sites of the biological mesh. The
thread was delivered, and the needle was withdrawn to the
subcutaneouslayer. Next, the needle wasinserted ata different
site again through the biological mesh, and the thread was
pulled outward to the subcutaneous layer, which was then
knotted with the other end of the thread to fix the mesh (Figure
1G).

The patients were followed up postoperatively for 1, 3, and 12
months by the outpatient department or by telephone calls.
Information on the recurrence rate, surgical site infection rate,
postoperative chronic pain, hematoma/seroma, the sense of
the mesh as a foreign object, and chronic pain were collected. A
visual analogve scale (VAS) was used to evaluate the patients’
postoperative pain.

R Foundation for Statistical Computing (4.0.2, Vienna, Austria)
was employed for the statistical analysis. The Shapiro-Wilk test
was used to verify the normality of the data. Quantitative data
were expressed as medians (interquartile range, IQR). Qualita-
tive data were presented as frequencies and percentages. A p-
value <0.05 was considered to indicate statistically significant
differences.

Tablel: Baselinecharacteristics ofthe patients.

Variable Value (N = 38)

Age (years) 23.5(18.0-31.8)
Gender

Male 31 (81.6%)

Female 7 (18.4%)

BMI (kg/m?) 21.97 (20.31-23.72)

Type of hernia

Femoral hernia 4 (10.5%)
Indirect hernia 35(92.1%)
Direct hernia 1(2.6%)

Unilateral/bilateral hernia

Unilateral hernia 36 (94.7%)

Bilateral hernia 2 (5.3%)
Inguinal Hernia Classification

I 5(13.2%)
I 32 (84.2%)
1] 3(7.9%)
1\ 0 (0.0%)

Data are presented as medians (IQR) or frequencies (percentages).

Table II: Perioperative data and postoperative complications of the
patients withaprimaryinguinal herniawhounderwentherniarepairwith
aSISmesh.

Variable

Surgical time (min)

Suture time (min)

Estimated blood loss (mL)

Defect area (cm?)

Length of hospital stay (day)
Postoperative activity time (hour)
Pain score

Value (n = 38)

60.0 (48.0-62.2)
4.00 (3.00-4.00)
10.0 (5.00-10.0)
3.00 (2.25-4.00)
1(1.00-1.00)

6.00 (5.00-7.00)
1.00 (1.00-1.00)

Intraoperative complications 0 (0%)
Wound-related complications 3(7.9%)
Hematoma/seroma 3(7.9%)
Non-wound-related complications 5(13.2%)
Fever 5(13.2%)

Data are presented as medians (IQR) or frequencies (percentages).
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RESULTS

A total of 38 patients were included, of whom 31 (81.6%) were
males, and 7 (18.4%) were females. Baseline characteristics of
the patients are listed in Table I. The mean age was 23.5 (range
18-31.8) years. Thirty-six patients (94.7%) had a unilateral
hernia, and the remaining 2 patients (5.3%) had a bilateral
hernia. Indirect hernia was the most common defect, reported
in 35 (92.1%) of the patients, whereas direct and femoral
hernias were reported in 1 (2.63%) and 4 (10.5%) of the
patients, respectively. Based on the classification criteria of
inguinal hernia among 38 patients with 40 primary hernias, 5
(13.2%), 32 (84.2%), 3(7.9%), and 0 of the hernia patients were
typel, Il lll,andIVrespectively. No patienthad a history of hyper-
tensionordiabetes mellitus.

Surgery was successfully performed in all 38 patients, with no
conversion to open procedure. As can be seen in Table I, the
mean surgical time was 60.0 (48.0-62.2) min, the suture time
was 4.0 (3.0-4.0) min, and the estimated blood loss was 10.0
(5.0-10.0) mL. Postoperatively, the average activity time of the
patientswas 6.0 (5.0-7.0) h. All patients were discharged on the
first postoperative day and had an equal pain score (VAS score
=1).

All 38 patients received postoperative follow-up. Five (13.2%)
patients reported mild fever within one week postoperatively,
which was relieved without any specific treatment. Hemato-
ma/seroma was found in three (7.9%) patients at the one--
month follow-up of physical examination. Those changes were
confirmed by ultrasonography and were absorbed sponta-
neously at three months. None of the patients reported a mesh
sensation as a foreign object during the postoperative follow-
up,andnorecurrence wasobserved (Tablell).

DISCUSSION

Inguinal hernia is a common and frequently-occurring disease
inclinical practice. The presentstudy aimedtoevaluatetheclin-
ical outcomes and safety of the adopted two-point fixation
method forasmallintestine submucosal matrix biological mesh
placedvialaparoscopic TEP repairofinguinal hernia.

This modified suturing procedure was performed with a 4-0
Ethicon absorption thread used for a two-point fixation of a
biological mesh. In this procedure, the suturing was easy to
perform and with a short duration, with a low risk of bleeding,
while the fixation was reliable, avoiding the disadvantages of
conventional suturing. This procedure was safe and reliable as
the 2-dimensional material in the extraperitoneal space
required only two points for fixation. In addition, the mesh was
fixed atthe bilateral sides of the inferior epigastric artery at the
level above the iliopubic tract, which prevented interference
with major nerves and blood vessels. The proper selection of
the suturing sites avoided contact with nerves as the thread
loop was maintained slightly loose during the knotting. There-
fore, even if nerves or muscles had been captured in the loop,
theywould nothave beenentrapped.

In a recent study, Aliyazicioglu et al. used a 3-dimensional
synthetic mesh without fixation and achieved the shortest
known so far surgery time of 55 minutes for bilateral hernia
repair and 38 minutes for unilateral hernia repair.** However,
biological meshes are softer and with poorer adhesiveness
thansynthetic meshes, and, despitetheiradvantage of degrad-
ability, they demandmore preparationtime.” Anotherobserva-
tional study reported applying the procedure of curtain closing
to facilitate mesh flattening, which also reduced the required
surgical time.*® Inthis study, the surgical time was 60 (48-62.2)
minutes, during which certain difficulties and challenges were
encountered, including the proper flattening and fixing of the
biological mesh to avoid positional shifting and consequent
postoperativerecurrence.

Biological meshes could easily shift their position and wrinkle if
not appropriately fixed, leading to hernia recurrence. There-
fore, fixation is required, mainly done by suture, staple, and
adhesion fixation.”” Based on the present experience and the
results of published studies, the authors concluded that staple
fixation involved an increased risk of postoperative pain and
hematoma, whereas biogel fixation demanded the biological
mesh to be water-immersed for hydration before delivery
throughthetrocarintothesurgicalarea, whichmaylead todilu-
tion and a decrease in the concentration of the sprayed biogel,
consequently causingadhesion failureand recurrence.*®

In this study, the puncture outfit (olecranoid anastomat for the
abdominal wall) was used to puncture the skin and underlying
layers, and then the corresponding fixation sites of the biolog-
ical mesh were punctured at 2-3 cm from the bilateral sides of
the inferior epigastric artery at the level above the iliopubic
tract. Suturingthetwo points generally took lessthan 5 minand
contributed to reducing the total surgery time almost to the
time of the procedure without fixation. To the best of authors’
knowledge, this study is the first to adopt this procedure for
two-pointfixation ofabiologicalmeshusingthe describedtech-
niques, successfully reducing the surgery time.

CONCLUSION

Two-point fixation procedure is safe, reliable, rapid, easy to
perform, and could potentially reduce postoperative complica-
tions. In addition, laparoscopic herniorrhaphy and the applica-
tion of biological meshes could decrease the recovery time and
postoperative pain and is thus worth being popularised in clin-
ical practice.
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