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Abstract

Purpose Aim of this study was to analyse feasibility, safety and effectiveness of laparoscopic transperitoneal hernia repair
(TAPP) approach to inguinal hernias in the emergency setting, with a longer follow-up than the studies present in literature.
Methods We retrospectively analysed all patients who underwent emergency TAPP hernia repair in San Marco Hospital
(Zingonia, Italy), from September 2010 to June 2020. A prospectively collected database of 685 consecutive TAPP hernia
repair was reviewed. Feasibility and safety were evaluated through operative time, conversion rate, perioperative mortality,
morbidity and prosthesis infection rate. Effectiveness was assessed by recurrence and complication rate, acute (during admis-
sion) and chronic (during follow-up) pain by Visual Analogic Scale (VAS), and recovery to normal activity in a long-term
follow-up (mean period 1718 days).

Results The final study group included 47 patients. The mean age was 59.6 years (range 22—89), 29 patients were male and
18 were female. The mean operation time was 64 min. Two cases were converted to open approach (4%). In four cases bowel
resection became necessary (8.5%). Appendicectomy and omentectomy occurred once and twice, respectively (2% and 4%),
and orchiectomy was required in two patients (4%). Seroma was the only postoperative complication that we registered in
four patients. During a mean follow-up period of 1718 days, there was no recurrence of the hernia or other complications.
Five patients referred mild occasional groin pain (VAS < 3), with quick relief without taking any pain killers.

Conclusion TAPP approach is a safe, feasible and effective therapeutic option for groin hernias in emergency setting. No
recurrence or severe complications were reported in over 4 years of follow-up.
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Introduction

Laparoscopic transabdominal preperitoneal procedure for
inguinal hernia repair has been proven to be an effective
technique in elective surgery, as an alternative to the stand-
ard open approach [1-3]. Nevertheless, there is low-quality,
limited evidence about the choice of the upfront therapeutic
approach to emergency groin hernias [3]. The current state
of research agrees that diagnostic laparoscopy should be per-
formed first in case of incarcerated groin hernia [4—6]. In
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fact, transabdominal preperitoneal repair (TAPP) has proved
to be safe and effective in the emergency setting but with a
maximum follow-up period of three years [7-14]. Aim of
this study was to assess the effectiveness of TAPP repair for
the treatment of incarcerated and strangulated inguinal her-
nias, with a follow-up longer than the one described to date.

Methods

We retrospectively analysed our prospectively collected
database of patients undergoing TAPP repair in the Depart-
ment of General Surgery (Policlinico San Marco, Zingonia-
Osio Sotto (BG) Italy) from September 2010 to June 2020.
All patients who underwent urgent TAPP repair for incarcer-
ated and strangulated inguinal hernias were included in the
final study group.
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Collected data included age, sex, body mass index
(BMI), comorbidities, professional activity, type of hernia
and modality and timing of surgical interventions. TAPP
technique was adopted in every incarcerated and strangu-
lated groin hernia, except for patients with anaesthesiologic
contraindications or very big scrotal hernias. Informed con-
sent was obtained from all patients. The rate of recurrence,
complications, chronic pain, and recovery to normal activity
was carried out by surgical examination or with telephone
surveys during a long-term follow-up.

Surgical technique

All surgeries were carried out under general anaesthesia
after intravenous antibiotic prophylaxis with cefazolin 2 g.
Patients were kept in the Trendelemburg position. A Veress
needle was used to induce pneumoperitoneum up to 12 mm
Hg pressure. Peri-umbelical access for the 30° videocamera
was placed through a 10 mm trocar and other two opera-
tive trocars were placed: a 12 mm trocar on one side and a
5 mm trocar on the other side of the abdomen, depending
on the side of the hernia. After examination of the abdomi-
nal cavity, the first step of TAPP procedure is the reduction
of the hernia sac and its contents; if this step is difficult,
an enlargement of the hernia ring is necessary. In indirect
groin hernias, the hernia ring is cut in a ventro-lateral direc-
tion, whilst in direct or femoral hernias, it is cut in a ven-
tro-medial direction. This is done to avoid lesions of the
spermatic cord or epigastric and femoral vessels. The hernia
defect is then repaired with TAPP technique: the parietal
peritoneum is incised, the hernia sac is reduced, the prep-
eritoneal space and Cooper ligament are exposed, funiculus’
elements or round ligament are parietalised. A polypropyl-
ene lightweight (LWM) mesh of 15-10 cm is placed in the
preperitoneal space, and is then fixed to the Cooper’s liga-
ment and to the anterior abdominal wall with either fibrin
glue if the hernia defect is smaller than 2.5-3 cm or with
tacks (Protacks, Endo Hernia, EMS-Endoscopic Multifeed
Stapler) or both if the hernia defect is over than 2.5-3 cm,
especially in direct hernias. Finally, the peritoneum is closed
with a running suture. A resection may be necessary depend-
ing on the vitality of the strangulated organs.

Results

From September 2010 to June 2020, 47 acutely incarcerated
and strangulated inguinal hernias underwent TAPP repair in
our Department of General Surgery. In the same period, 685
patients with inguinal hernias underwent elective surgery
with TAPP technique.

The mean age of included patients was 59.6 years
(22-89 years), 29 (62%) patients were men, and 18 (38%)
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Table 1 Main pre-operative characteristics

Total number 47
Age Mean (years) 59.6
Range (years) 22-89
Gender Male 29 62%
Female 18 38%
Height Mean (m) 1.70
Weight Mean (kg) 72
BMI Mean (kg/m?) 24.9
Smoke Number of patients 10 21%
Constipation Number of patients 8 17%
Professional activity Retirement 23 49%
Sedentary activity 14 30%
Medium-heavy activity 5 10.5%
Heavy activity 5 10.5%
Table 2 Main hernias characteristics
Laterality Left 14 30%
Right 25 56%
Bilateral 8 14%
Typology Primitive 49 89%
Recidive 6 11%
Typology Direct 12 22%
Indirect 22 40%
Direct and indirect 7 13%
Femoral 9 16%
Obturator 2 3.5%
Direct and femoral 2 3.5%
Indirect and femoral 1 2%

women. The mean BMI was 24.9 kg/m? (mean height
1.70 m and mean weight 72 kg). Among our patients, ten
were smokers (21%) and eight had chronic constipation
(17%). Professional activities of the patients were analysed:
23 patients were retired (49%), 14 had sedentary (30%), 5
medium-heavy (10.5%) and 5 heavy activities (10.5%) (see
Table 1).

Inguinal hernioplasty was performed on the right side in
25 patients (53%), on the left in 14 (30%) and bilateral in
8 (17%). In all cases of bilateral hernioplasty, hernia was
incarcerated only on one side, but both were treated at the
same time to avoid subsequent hospitalisation and surgery.
Including bilateral hernias, a total of 55 hernias were treated:
49 (89%) were primitive, while 6 (11%) recurrent; 12 (22%)
were direct, 22 (40%) indirect, 7 (13%) both direct and indi-
rect, 2 (3.5%) obturator, 9 (16%) femoral, 2 (3.5%) both
femoral and direct, 1 (2%) femoral and indirect (see Table 2).

The mean surgery time was 64 min (25-120 min); and
was performed under general anaesthesia in all cases. Two
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cases (4%) were converted to open surgery for the difficul-
ties in performing the bowel resection. In four cases (8.5%)
resection was needed for the occurrence of an ischaemic
bowel tract: two with laparoscopic surgery, while the other
two were converted into open surgery through a median
suprapubic mini-laparotomy. During interventions, appen-
dicectomy was performed in one patient (2%), and omentec-
tomy in two cases (4%), as they were found ischaemic after
being strangulated in the hernial orifice. In two cases (4%)
an orchiectomy was required for an undescended and ischae-
mic testicle. In all cases a polypropylene lightweight mesh
(LWM) was positioned and fixed. The hernia defect was
smaller than 2.5-3 cm in 20 patients (42.5%) and the mesh
was fixed with fibrin glue; instead, in 27 patients (57.5%) the
hernia defect was larger, and the mesh was fixed with tacks
or tacks and glue: in two cases (4%) with EMS (Endoscopic
Multifeed Stapler), in 4 (8.5%) with Endo Hernia stapler,
in 14 (30%) with Pro-Tacks, and in seven cases (15%) with
both Pro-Tacks and fibrin glue. The rate of postoperative
morbidity was 8.5% for four cases of seroma that occurred
and resolved within the first post-operative month. In one
case, surgical removal of seroma was necessary due to its
size. No post-operative mortality was observed. The mean
time of the hospitalisation was 3.2 days. No cases of mesh or
wound infections were reported after surgery (see Table 3).

During a mean follow-up period of 1718 days (4.7 years)
(264-3875 days), no cases of recurrence or long-term com-
plications were observed. All patients recovered to normal
activities in few weeks. Up to now, five patients referred
occasional groin pain associated with abdominal strain
but without groin swelling, the pain referred was very low
(VAS <3 in all cases) and with quick relief, without tak-
ing any pain killer tablet. In these cases, recurrence was
excluded after surgical assessment. Eight patients (17%)

Table 3 Main operative outcomes

Operative time Mean (min) 64

Range (min) 25-120
Anaesthesia General 47 100%
Organ resection Bowel 4 8.5%
Omentum 2 4%
Appendix 1 2%
Testicle 2 4%
Conversion into open surgery 2 4%
Mesh fixation EMS 2 4%
Endo hernia 4 8.5%
Pro-Tacks 14 30%
Fibrin glue 20 43%
Pro-Tacks + fibrin glue 7 15%
Post-operative complica- Wound seroma 4 8.5%
tions
Hospitalisation Mean time (days) 32

were lost at follow-up because of death that occurred at least
8 months after surgery; we observed that death occurred
in elderly patients (median age 82 years) complicated by
several comorbidities: two patients died of cancer, three of
pneumonia, one of respiratory failure after COVID-related
interstitial pneumonia, one of heart attack and one of post-
traumatic cardiac arrest. Just one case of contralateral elec-
tive groin hernia repair after the emergency surgery was
reported. One woman had two pregnancies without any
complication (see Table 4).

Discussion

Laparoscopic approach for inguinal hernia has several
advantages over open techniques, allowing a reduction of
acute and chronic postoperative pain, a shorter convales-
cence, and a faster return to normal activities, moreover,
there is evidence in its indication in bilateral and recurrent
hernias [15-17].

Reduced use of the TAPP procedure for treating emer-
gency inguinal hernias has already been reported during the
18th Congress of the European Association of Endoscopic
Surgeons (Ginevra, Switzerland, 2010), where one hundred
surgeons responded to 19 questions of a survey. In this sur-
vey 66% of surgeons preferred an open approach for incar-
cerated hernias and 74% for strangulated hernias. However,
those who answered the laparoscopic approach, preferred
TAPP to TEP [18].

The first laparoscopic treatment of an incarcerated ingui-
nal hernia was reported in 1993 [19]. The European Asso-
ciation for Endoscopic Surgery in 2013 established that
incarcerated inguinal hernias can be treated laparoscopically
[20]. The required expertise in laparoscopic dissection and
hernia reduction could be a reason for lower rates of TAPP
practice [7, 8], as well as the long learning curve required
to perform it safely and rapidly [12]. Nevertheless, laparo-
scopic approach offers some advantages. First, during lapa-
roscopy it is easier to establish and monitor visceral vitality,
especially colour change, peristalsis and bowel viability [9,
13, 21]. Moreover, the increased surgical time in case of

Table 4 Main long-term follow-up outcomes

Duration Days 1718
Range (days) 264-3875

Dead in follow up No. of patients 8 17%
Recurrences No. of patients 0 0%
Complications No. of patients 0 0%
Chronic pain No. of patients 5 10%
Controlateral hernia repair ~ No. of patients 1 2%
Pregnancies No. of patients 1 2%
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laparoscopy can provide a sufficient recovery period for the
incarcerated organs, so that it is possible to avoid unneces-
sary resection, differently from open procedures, where there
is less time to take a decision about bowel resection [11, 13,
22]. In the present study, only four patients (8.5%) required
resection, consistently with other studies present in literature
[9, 23]. Finally, laparoscopic approach offers a satisfactory
exploration of the abdominal cavity, making the assessment
of any other associated defects, such as unacknowledged
contralateral hernias, easier [12, 13].

The feasibility of this approach is difficult to estimate
because no unbiased, validated systems have been intro-
duced yet, but it is reasonable to consider the conversion rate
and operative time. Conversion to open surgery is crucial
as soon as resection reveals to be problematic or significant
bowel distension occurs. In this study, we reported four cases
of bowel resection: two of which were performed laparo-
scopically and two requiring conversion into open surgery,
through a median suprapubic mini-laparotomy. Conversion
into open surgery is recommended when the bowel is fully
distended, to avoid mesh infection, because in this case per-
forming intra-abdominal mechanical anastomosis exposes
to high risk of intraperitoneal spreading of its content. Our
conversion rate (4%) is low, consistent with previous litera-
ture, and so is the operative time described in the present
study [7-14].

The safety of the technique is revealed by the extremely
low rate of complications. Moreover, no severe complica-
tions were reported. In fact, only four cases of seroma were
reported in our series, whilst literature describes rare occur-
rences of wound infection, scrotal hematoma, urinary reten-
tion, and cord induration [7—14]. All our urgency surgeries
analysed were performed by surgeons with large experi-
ence in TAPP technique. While in the past the use of mesh
in emergent setting was discouraged for the fear of severe
infections, an increasing body of evidence has denied this
hypothesis [7—14]. Compared to open hernia repair, lapa-
roscopic approach carries the risk of blind insertion of the
Veress needle into a viscus or a vessel. However, this chance
has already been proved to be reduced by the introduction of
open Hasson port and subsequent pneumoperitoneum insuf-
flation [7]. In our surgical unit we always use the Veress
needle, but we have never had iatrogenic lesions, because all
the interventions were performed by surgeons with complete
learning curve in laparoscopic surgery in a high-volume
laparoscopic centre.

Some studies have supposed that fibrin glue for mesh
fixation could guarantee lower incidence of post-operative
pain compared with staples fixation, without compromis-
ing safety and effectiveness [14, 24-29]. However, our
subgroup analysis could not show relevant differences
between the two mesh fixation methods. Our choice of
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mesh fixation depends on the size of hernia defect. No
postoperative cases of acute pain were reported after the
use of tacks, and this could be due to the attention that is
placed in their positioning.

Literature is strongly limited regarding long-term results
of emergency groin hernia repair: until our research, the
longest follow-up time was 3 years [10, 13]. Indeed, our
study is the first that has extended this period to 4.7 years
(exactly 1718 days), in a range from 264 to 3875 days. Dur-
ing this time, none of our patients had long-term recurrences
or complications. The 8 cases (19%) of death occurred in the
follow-up were not directly associable with our emergency
treatment, the shorter follow-up registered (264 days) is one
of these cases. Compared to the state of research, rate of
recurrences ranged from 0 to 5%, and no complication after
the first post-operative month occurred [7—14]. These data
highlight that TAPP approach in urgent groin hernias leads
to a low rate of recurrence and complications, whether in a
short- or long-term follow-up.

The single contralateral groin hernia repair after the
emergency surgery highlighted that this approach is effective
in avoiding subsequent surgical procedure. This evidence
directly derives from the extended view given by laparo-
scopic technique.

Up to now, only few articles have focussed on the oppor-
tunity of TEP technique in urgent inguinal hernias [7]. Not
only, but evidence on the safety technique has also not been
very consistent [30, 31]. In fact, TEP technique is more chal-
lenging than TAPP in case of big sac to be reduced and does
not offer a wide view as well as the opportunity to monitor
visceral vitality.

In a recent paper by M. E. Peiia et al., postoperative long-
term outcomes after elective laparoscopic inguinal hernia
repair were analysed [32]. In this study, an increase in recur-
rence rate was found (from 1.5 to 2.6%) after extending the
postoperative follow-up from 2 to 5 years. Moreover, smok-
ing habit of the patients and limited surgical expertise on
TAPP approach were described as significant risk factors
of recurrence. This result was not corroborated by the out-
comes of our series.

Conclusions

TAPP approach is a safe, feasible and effective therapeu-
tic option for emergency groin hernias, with low compli-
cation and no recurrence rate on long-term follow-up (up
to 4.7 years). Further comparative studies with other surgi-
cal techniques are required to assess the best therapeutic
approach in this setting.
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