CASE REPORT - OPEN ACCESS

International Journal of Surgery Case Reports 77 (2020) S2-S7

INTERNATIONAL

Contents lists available at ScienceDirect JOURNAL OF

‘SURGERY
CASE

REPORTS

International Journal of Surgery Case Reports

4]

| e

journal homepage: www.casereports.com

First-in-man permanent laparoscopic fixation free obliteration of
inguinal hernia defect with the 3D dynamic responsive implant
ProFlor-E®. Case report

L))

Check for
updates

Giuseppe Amato®*, Giorgio RomanoP, Piergiorgio Cald ¢, Giuseppe Di Buono®,
Antonino Agrusa®
3 Postgraduate School of General Surgery, University of Cagliari, Italy

b Department of Surgical, Oncological and Oral Sciences, University of Palermo, Italy
¢ Department of General Surgery, University of Cagliari, Italy

ARTICLE INFO ABSTRACT

Article history:

Received 4 June 2020

Received in revised form 22 July 2020
Accepted 23 July 2020

Available online 19 August 2020

INTRODUCTION: In the case of inguinal hernia recurrence after primary anterior repair, international
guidelines strongly suggest a posterior laparoscopic approach. The 3D dynamic-responsive prosthesis
for inguinal hernia repair ProFlor-E® has recently been introduced to the market. The present report
describes the results of the first-in-man laparoscopic inguinal hernia repair carried out with ProFlor-E®.
PRESENTATION OF CASE: A 71-year-old male Caucasian presented with recurrent inguinal hernia after
primary anterior repair. A fixation free TAPP procedure with ProFlor-E® was planned. Implant delivery
and placement to obliterate the defect was quick and safe. Postoperatively, starting from 2nd postop
day, pain was practically absent allowing quick return to normal activities. During follow up, US and
MRI scans confirmed the permanence of ProFlor-E® in the hernial gap. During 16-month follow-up no
complications were reported.
DISCUSSION: Flat meshes used to reinforce the herniated inguinal area is a well-established concept.
Notwithstanding, such static and passive implants leave the defect patent and cause specific complica-
tions related to mesh fixation and uncontrolled poor quality fibrotic ingrowth. ProFlor-E® respects the
inguinal physiology resolving these issues. Its centrifugal expansion and dynamic responsivity allows for
fixation-free defect obliteration, thus avoiding complications, above all tissue tear, bleeding, mesh invagi-
nation, discomfort and chronic pain. In accord with the degenerative pathogenesis of hernia disease, by
acting as a regenerative scaffold, ProFlor-E® restores the inguinal barrier promoting the regeneration of
the typical inguinal components.
CONCLUSION: This initial experience seems to prove that ProFlor-E® can also be used with the laparoscopic
approach achieving excellent results.

© 2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Groin protrusion is one of the most common diseases. Millions
of surgical inguinal hernia repair procedures are carried out yearly
worldwide, but there is no agreement concerning surgical man-
agement and prosthetics used for primary repair. On the contrary,
there is wide consensus concerning the type of repair technique to
be adopted in the case of recurrence, with international guidelines
stating that, in case of recurrence after open anterior procedure,
a posterior (open or laparoscopic) approach is indicated [1-3].
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Conversely, recurrence after posterior repair technique should be
managed with open anterior approach. Several concerns related
to prosthetic hernia repair are evident for both kinds of procedu-
ral approaches, including the use of flat and static meshes fixated
to the highly sensitive myotendineal inguinal surround, which are
the source of frequent early complications, like tissue tear or bleed-
ing, and late adverse events such as motile impairment, discomfort
or chronic pain [4-6]. Regarding the laparoscopic approach, mesh
fixation with tacks seems to further increase tissue tear and post-
operative pain [3]. Additionally, tack detachment may be followed
by mesh invagination and increased risks of recurrences [7]. Also,
poor quality biological response producing a hard scare plate due
to uncontrolled foreign body reaction might possibly lead to dis-
comfort and chronic pain [8]. To overcome these incongruences,
the 3D dynamic-responsive prosthesis ProFlor-E® (Insightra Med-
ical Inc. - Clarksville, TN USA) has recently been introduced to the
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Indirect hernia defect

Fig. 1. Preperitoneal view of recurrent indirect hernia defect left.

market. Made from low weight large porous polypropylene, it is
composed of a multilamellar cylindrical 3D core, 15 mm thick, with
2 different longitudinal dimensions, 25 or 40 mm. On one surface,
the center of the implant core is connected to a large oval flat mesh
measuring 8 x 10 cm. This flat part of the prosthesis is intended for
coverage of the posterior inguinal area counterfacing the peritoneal
sheath. The 3D core of ProFlor-E® is arranged to be compressible
on both planes, longitudinal and transverse, therefore it is intrin-
sically provided with dynamic responsivity since it contracts and
relaxes in unison with impulses received from the surrounding
environment. Due to its proprietary centrifugal expansion it can
be positioned fixation free into the hernia defect for permanent
obliteration [9-11]. The biological response of ProFlor, although
made from the same biocompatible polypropylene material used
for flat meshes, is completely different from conventional hernia
prostheses. Enhanced quality of tissue ingrowth has been repeat-
edly demonstrated in many scientific reports that clearly evidence
the development of newly formed muscles, vessels and nerves in
ProFlor fabric [12-14]. The benefits of open inguinal hernia repair
with ProFlor have already been described in recently published
clinical studies [9,10,15]. Aiming to further widen indications for
the use of this 3D dynamic responsive prosthesis, a first-in-man
laparoscopic attempt to repair a recurrent inguinal hernia after
open anterior approach was planned with ProFlor E. This study is
reported in line with SCARE 2018 criteria [16].

2. Case report

A 71-year-old Caucasian man, who one year previously under-
went open anterior inguinal hernia repair left with placement of
a flat mesh, came to our observation with referred pain during
normal daily activity and a palpable mass in correspondence of
the already operated groin. On clinical examination, an obstructed
hernia protrusion was identified. US and CT scans confirmed diag-
nosis. CT scan also helped measure the hernia defect, which was
30.5 mm. Defect assessment allowed for the preoperative choice
of the ProFlor-E® dimension to be used, in this case the 40 mm

type. In absence of comorbidity or medical therapy for other
diseases, all preoperative clinical examinations were in normal
range. Given the previous anterior repair, a laparoscopic TAPP
approach under general anesthesia using ProFlor-E® was selected.
The patient was positioned in supine decubitus with closed legs
and urinary catheter. Pneumoperitoneum was achieved by placing
a 10-mm trocar with trans-umbilical open access. Another 5-mm
trocar was positioned in the left flank and one 12 mm trocar in the
right flank. The surgeon was on the right side and camera oper-
ator on left side. From exploration of the abdominal cavity, the
diagnosed recurrent defect in the left lateral fossa inguinalis was
identified. Then, a peritoneal flap from anterior superior iliac spine
to plica umbilicalis medialis was prepared. After parietalization of
the spermatic vessels the hernia sac was fully dissected and the
previously assessed defect diameter of ca 30 mm was confirmed
(Fig. 1). No others defects in the inguinal backwall were identi-
fied.

At this stage, the ProFlor-E® was prepared to be delivered into
the abdominal cavity through the 12 mm trocar on the right flank.
To allow the 40 mm wide, 15 mm thick prosthesis to be funneled
across the 12 mm trocar channel, the implant core was squeezed
with the fingers along its longitudinal axis reaching a thickness of
ca 9mm (Fig. 2A), then the connected flat mesh was rolled upon
the squeezed core (Fig. 2B). The compressed, rolled ProFlor-E® con-
figuration was brought close to the 12 mm trocar and introduced
in screwing mode into the trocar to be finally funneled through
the channel with a forceps (Fig. 2C, D). Once delivered into the
abdominal cavity, the procedure continued by introducing the 3D
prosthesis into the hernia defect (Fig. 3). This maneuver was carried
out easily by holding the central connection point of the flat mesh
to ProFlor’s core with one pair of forceps and directing the prosthe-
sis into the defect with a second forceps. The 3D structure of the
implant was simply pushed into the defect until it was positioned
with full thickness. A final adjustment of ProFlor-E® core to face the
edges to the defect border was made (Fig. 4). To demonstrate that
ProFlor’s E® core was firmly lodged into the defect, the connected
flat mesh was repeatedly pulled with a forceps trying to dislodge
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Fig. 2. Preparing ProFlor-E® for the delivery into the abdominal cavity. A: The implant core is squeezed along its longitudinal axis. B: The connected flat mesh is rolled
upon the squeezed core. C: The compressed and rolled ProFlor-E® is being approached to the 12 mm trocar. D: ProFlor-E® has been introduced into the trocar with screwing

maneuver and is being funneled through the channel with a forceps.

Indirect hernia defect

40 mm ProFlor

I

Fig. 3. A: ProFlor E is approached to the hernia defect. - B: the outline of 40 mm ProFlor prosthesis.

the implant, which remained firm in the defect. This maneuver con-
firmed that the compressed 3D core stayed put in the hernial gap
and could not be removed. To complete the procedure, the con-
nected flat mesh was deployed to cover the remaining surface of the
inguinal backwall (Fig. 5). Of note, the 8 x 10 cm surface of the oval
shaped connected flat mesh was large enough to broadly overlap all

three inguinal fossae and the femoral ring. Thanks to its proprietary
centrifugal expansion, ProFlor-E® results self-retaining, therefore
no fixation was needed to hold both parts of the prosthesis in place.
At the end of the procedure, the peritoneal flap was closed over
the deployed ProFlor-E® with absorbable barbed suture. Despite
being the first-in-man attempt with this new approach, the time
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Fig. 5. The placement of ProFlor-E® has been accomplished: the implant core occupies the hernial gap while its connected flat mesh fully covers the posterior inguinal

backwall.

needed to delivery and deploy the 3D prosthesis into the hernia
defect was less than 3 min. No abdominal drain was left and urinary
catheter was removed at the end of surgical procedure. The proce-
dure was carried out by a senior consultant surgeon with several
years of surgical experience in the field. The patient was discharged
within 24 h after the surgical procedure. In the early postoperative
phase, no adverse event occurred and, above all, postoperative pain

score was very low since the patient declared to be without pain
free starting from 2nd postop. day. Therefore, return to daily activ-
ities occurred within the first week. During follow up, repeated US
control and one MRI carried out one year postop. confirmed the
perfect position of ProFlor E® fully occupying the former site of
protrusion in the inguinal backwall. On the last follow-up control
(16 months later) patient showed excellent general clinical condi-
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tion and, above all, no pain or discomfort by motion, no chronic
pain, no clinical evidence of recurrence.

3. Discussion

The conventional concept of prosthetic inguinal hernia repair is
reinforcing the groin by deploying a synthetic flat mesh to cover
the herniated groin. Nevertheless, some aspects of this therapeutic
strategy seem to be in conflict with physiology and pathogenesis
of hernia disease. Fixation of the mesh with sutures or tacks upon
the highly motile, sensitive surround of the groin is likely to induce
painful impairment of physiological inguinal kinetics. Being flat and
passive, fixated conventional hernia prosthetics do not cope with
the movements of the groin and, especially if laparoscopic repair is
being considered, meshes should be large enough to assure broad
defect overlap. However, even if covered by mesh, in conventional
repair the hernia opening remains patent. In laparoscopic inguinal
hernia repair, apart from expensive and short acting fibrin sealants,
tack fixation is the most used method [17]. Helical titanium tacks
provide stronger fixation than absorbable devices, but under vis-
ceral pressure fixation points are put under tension and may detach.
Increased risks of mesh invagination and un-coverage of the her-
nial gap are the consequences. Ineffective mesh fixation by defect
patency is considered one of the most common causes of recur-
rence [7,8]. Furthermore, detached titanium tacks can also migrate
into the abdominal cavity thereby increasing the risk of intestinal
obstruction or perforation [18],

Another controversial aspect of inguinal hernia repair with con-
ventional flat meshes concerns the inflammatory response leading
to a typical foreign body reaction with fibrotic apposition in the
implant fabric within weeks. Mesh shrinkage is the effect of this
graft-versus-host reaction [19]. Even though this poor quality
fibrotic ingrowth could be reputed suitable for reinforcing a weak-
ened area, this has nothing to do with what is expected for the
cure of the degenerative source of hernia disease [20-26]. Stopping
degeneration and inducing regeneration should be the target to
resolve degenerative damage causing a hole in the muscular barrier
of the groin.

All described deficiencies of the conventional inguinal hernia
repair concept seem to be resolved with the ProFlor-E® prosthe-
sis, which, being self-retaining, does not need fixation and is not
perceived by patients as it moves in physiological harmony with
the groin. Acting as a regenerative scaffold, it is pathogenetically
coherent since it induces an enhanced biological response with
development of newly formed vessels, mature muscular and ner-
vous structures to definitely fill the hernial gap [12-14]. However,
by specifically considering ProFlor’s E® use in laparoscopic inguinal
hernia repair, an indisputable advantage emerges compared to
conventional flat mesh repair: the laparoscopic ProFlor technique
appears to be the sole hernia repair procedure that allows perma-
nent obliteration of the hernial opening in fixation free fashion.
These features seem decisive for achieving a dramatic decrease of
postoperative pain and complications.

4. Conclusion

The described first-in-man use of the 3D dynamic responsive
prosthesis ProFlor-E® was intended as a feasibility attempt with
the aim of establishing an advanced, ameliorating treatment con-
cept for laparoscopic inguinal hernia repair. In accordance with
international guidelines, for the first case of laparoscopic ProFlor
hernia repair technique a patient suffering from recurrent inguinal
hernia after open anterior approach was chosen. The simple, quick
and safe surgical procedure, as well as the excellent postoperative
results acquired during 16 months follow-up appear to confirm the

laparoscopic ProFlor procedural concept as promising for further
improving the results of inguinal hernia repair. Obviously, a clini-
cal trial with a larger patient cohort is needed to further validate
the results of this innovative treatment strategy. Based on these
premises, a clinical study is already ongoing, hoping to be able to
share outcomes with the surgical community as soon as possible.
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