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INTRODUCTION

Since the 1990s, laparoscopic surgery (LS) has been a true revolution in the field of surgery. LS decreases
the lesions inherent in surgical access modalities, reducing operative morbidity and reaching similar
or even better results than those related to open surgery (OS) (1). Nowadays, surgical specialties
related to stoma formation (i.e., general surgery and urology) routinely incorporate LS as a surgical
approach modality. However, despite this minimal access approach, the incidence of a parastomal
hernia (PH) remains high and can vary depending on the type of stoma. In this way, the frequency
of PH associated with an end-colostomy ranges from 4 to 93%. This disparity can be explained by the
diagnostic method used. Thus, when the diagnosis is clinical, the values range from 4 to 48% (2), and
when it is radiological, from 78 to 93% (3, 4). PH figures associated with an end-ileostomy between
2 and 28% have been described (5) and when associated with an ileal conduit diversion can be up
to 29% (6). The lack of a uniform PH definition (clinical or radiological) may explain the difficulty
of quantifying the exact incidence of this pathology. Independently of the surgical approach (open
or laparoscopy) PH repair is notoriously difficult (7) and surgical research has started to focus more
and more on the prevention of PH formation by using mesh at the time of stoma construction in the
context of both open and laparoscopic approaches (8).

Interestingly, in parallel with LS and in response to limitations in the understanding and use of
published evidence, evidence-based medicine (EBM) began as a movement in the early 1990s and
integrates clinical judgment, recommendations from the best available evidence and the patient's
values (9). Knowledge of the “best available evidence” necessarily requires an understanding of
study design hierarchy. The reason for which studies are placed into a hierarchy is that those at the
top are considered the “best evidence’, which allows the establishment of a recommendation for
practice (10). In general, there are different systems to rate the quality of evidence (high-quality
evidence rated as “1” or “high” and low-quality evidence rated as “4 or 5” or “low”) (11). It is not the
aim of this document to provide an analysis of the systems that can be used to place a study into a
hierarchy and, depending on the system, to place the study at a different “level”. Available literature
on PH prevention with mesh in the context of laparoscopic approach can be broadly categorized as
those studies of an observational nature (“low quality of evidence”) and those studies that have a
randomized experimental design or are meta-analyses of randomized controlled trials (“high quality
of evidence”). The aim of this document is to review the studies present in MEDLINE (Pubmed)
related to PH prevention with mesh in the context of laparoscopic approach (main procedure and/
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or mesh placement) and by stoma type (i.e., end-colostomy,
end-ileostomy, and ileal conduit diversion) from the “lowest” to
“highest” quality. (Search terms- “ostomy”, “end-colostomy”, “end-
ileostomy”, “ileal conduit diversion”, “laparoscopy”, “prophylaxis’,
“prevention”, “surgical mesh”, “prosthesis”, “implant’, “parastomal

hernia”). Table 1 presents a summary of the included studies.

END-COLOSTOMY

Observational Studies

Observational studies (ObS) are clinical research designs whose
goal is the observation and description of events without any
intervention in their natural course. ObS represent 80% of the
publications in biomedical journals, independent of the database
indexing and eventual impact factor of each journal (24). Most of
the studies we found on PH prevention with mesh in the context
of laparoscopic approach were observational and relating to end-
colostomy construction in an elective setting (12-19). Apart from
the inherent methodologic limitations of ObS that generate bias
(25), the studies we found comprise a limited number of patients
(143 patients), and the results related to laparoscopic approach
are indirect, because six of eight studies (12, 15-19) combined
the open and laparoscopic approach. Regarding mesh position,
the studies are heterogeneous: in three studies the mesh position
is an intraperitoneal onlay (IPOM) with a gap in the middle of the
mesh (Keyhole) (12, 14, 18), in two a retromuscular position with
a keyhole mesh (13, 17), in two an IPOM modified Sugarbaker
technique (15, 19), and in one study the authors use their own
mesh position they call SMART (16). The type of mesh used in
this ObS is mostly a synthetic non-absorbable mesh (1215, 17-19)
and in only one study the prosthetic material is absorbable and
of biologic origin (16). Additionally, the material architecture is
heterogeneous: in three studies the authors use a prefabricated
square mesh device with a central funnel-shaped cannel (12, 14,
18), in two a round composite mesh with a central band protecting
the bowel from erosion (15, 19), and in three a flat mesh (13, 16,
17). On the other hand, in all ObS related to an end-colostomy
(12-19), the follow-up was 2 years or less, and at this point, it is
necessary to remember that the time elapsed since the formation of
the stoma may be an important factor in relation to the onset of a
PH, since although it appears that 50% of the PH will be diagnosed
in the first 2 years of follow-up, the risk may continue for at least
20 years (26). All ObS related to an end-colostomy had a positive
conclusion in favor of the use of a prophylactic mesh in terms of
safety and efficacy.

Randomized Controlled Trials (RCTs)

Probably, well-conducted RCTs are the best type of study for
determining whether there is a causal relationship between
intervention and effect (27). Although RCTs are the gold
standard with regard to level of evidence, the extent to which
their results can be extrapolated to the wider patient population
(i.e., generalizability, external validity) is questionable because
standardized and controlled study conditions do not adequately
reflect the clinical reality. In the previous context real world

evidence (i.e., registries) have been advocated as the best way to
monitor the effects of a treatment or intervention long-term, as
in the case of prevention with a medical device (i.e., mesh) (28).
However, both types of data (i.e., registries and RCTs) should be
complementary in the total product life cycle (i.e., preventive
mesh) evaluation (29). To the best of our knowledge, no data
derived from registries are present in the literature related to PH
prevention with mesh in the context of laparoscopic approach.
We found five RCTs regarding PH prevention with mesh in the
context of laparoscopic approach (4, 20-23). Similarly to the
aforementioned ObS, the RCTs found comprise a limited number
of patients (212 patients) and only three studies exclusively
analyze patients operated on by laparoscopic approach (4, 21, 23).
Regarding mesh position, no uniformity was followed because
two used an IPOM keyhole position (4, 21), one a retromuscular
keyhole (20), one a 3D implant around stoma (22), and one an
IPOM modified Sugarbaker technique (23). Also, in all RCTs
(4, 20-23) the follow-up was 2 years or less, and the type of
mesh was heterogeneous, including biological (20) and synthetic
non-absorbable meshes (4, 21-23). Furthermore, the mesh used
in one RCT (23) has been withdrawn from the market (30).
Regarding conclusions, two studies state that PH prevention
using a laparoscopic approach is safe and effective (4, 23), in
one study the mesh was clinically effective but radiologically
ineffective (21), in one the conclusion was that the mesh did not
significantly reduce the incidence of PH (20), and finally, one
of the RCTs was an interim analysis, and no statistical analysis
was performed (22).

Meta-Analysis

Alongside high-quality RCTs with a low risk of systematic
error (bias), meta-analyses of these provide the highest level
of evidence (9). Different meta-analyses have been published
in connection with PH prevention with mesh. However, it is
not our intention to analyze all of them. We selected only one
(8) because, to the best of our knowledge, this meta-analysis
is the only one that includes a trial sequential analysis (TSA),
and TSA is a statistical tool recommended for inclusion in a
meta-analysis (31). TSA is a methodology that combines an
optimal information size (OIS) calculation for a meta-analysis
with the threshold of statistical significance (statistical reliability
of data), controls the risk of type I errors (false-positive results),
and helps to clarify whether additional trials are needed in the
topic under study. The conclusions of this meta-analysis (8)
were that PH prevention with a permanent synthetic mesh, in
a retromuscular position, when creating an end-colostomy by
an open approach significantly reduces the incidence of PH
and the risk for subsequent PH repair and does not increase
surgical site infections. The reduction in PH incidence is more
pronounced when only clinical follow-up is done compared with
systematic CT scan follow-up. TSA shows that the OIS is reached
for the primary outcome (PH prevention), and additional RCTs
in the previous context are not needed. More data are needed
to increase precision and obtain firm evidence regarding PH
repair reduction, the low rate of surgical site infections, and the
effectiveness of laparoscopic approach.

Frontiers in Surgery | www.frontiersin.org

March 2018 | Volume 5 | Article 19



Parastomal Hernia Prevention. Laparoscopic Approach.

Lépez-Cano and Pereira Rodriguez

Hd Jo uonuanaid sy} Ul
BA0BYe PUE 8jes S| anbiuyosl
Joxeqtebng paupowyoeoidde

@uUsewoisAyd

(1oxeqlebng)

dej sy Aq ysew 8¢/81 ¥¢/9 ON syuow g1 ysew eysodwo) NOdI - 2s 2s $0J00 pu3 1083 104 (€2) 9102 oueD-zedo
(e10yken)
glewolseed BWOIS
ysewBing ysep punoiy
sisAjeue wisul/fety Buiobuo 9v/8L 8e/e ON  syuow gl  dAjod psuuojeld dwrge 29 4 ¥8  sojoopuj 1093 104 (¢2) 9102 ‘ouer
Hd Alreouo
aonpal Ysa\'Hd Alredibojoipel oWNOdI-UseNeuAQ (e10y/eyy)
8y} 8onpa. Jou seop ysew ce/LL ce/gh - syuow g ysewi jej4 INOdI = 99 99 $0J00 pu3 1083 104 (12) 1oz “Bewusin
Hd JO 8duspioul Sler=T]
ay1 eonpal Ajpueosyiubls Jou pIp @oomens (e10yhex) pus pue
¥INQ ‘ajes sem ysaul Ol8yisoid 89/. §s/9 g syuow g usbe|0D woney G 8¢ gkl SOJ00 pu3 1083 104 (02) 102 ‘vewysal4
Hd 40 ®duspioul 8y}
paonpas yoeoidde oidoosolede) @Pe800Id (e10yAeyy)
Aeand e Aq ysew onoejAydoid aL/e 8L/L ON syuow g1 ysew eysodwo) NOdI - I ¥€  $0j00 pu3 1083 104 (7) Z 10z ‘oueD-zedoT
S|eu} paj|043uod pazijwopuey
anbiuyosy
AI08Ye UE S| Joyeqebng @Xeleued yse
palipow JeyseAjod alodebie] (1exeaqusebng)
Buipioooe ysew onoejhydold - 62/2 ON syiuow gy pauwLoeId INOdI S e 6  Sooopul 1093 MBS0 (61) 910z ‘sieineH
@lSdlyseweuiq S09)|
EIDGETIE -4and (e10ykex) pus pue
pue efes si yssw onoejAydoid - 08/e ON syuow |g pauwLojeld NOdI €2 el 08  sooopuj 3083 NS0 (81) 9102 “elyRM
8|qises) pue sjes S| yssw blom (e10uAex) (1)
ausjAdoidAjod onoejAydo.d - Sy/e ON syuow gz Mmo| susjidoidAjod woJey 68 9 (o174 S0[00 pug 1003 NBSqO GO LZ ‘ZopueuIoH-SOpleA
Hd Buronpai
ul Aoeoiys sl eulLIs1ep 01 (ej0yAey) 09|l
paJinbal aJe sjeu} pajj0siuoo @l00BUWLISd anbjuyosy -puse pue |0Jju0D
posILIOpUEl INQ 8jes Alleoluljo - cely ON syuow |g usBe|0D 1HVINS 8t 4 44 0]00-pug 1083 -8seD 10ld (91) grog ‘sweliam
ainpaooud @XeleLed yso
Buisiwoud Aien e s| sjuened Je1sehjod alodebie] (1exequebng)
pe1o8jes ul juswisdiouRl NOJI - 0c/k b syuow g pawiloeld NOdI € LE 0¢ §0J00 pu3zy 1083 ABSAO (S1) 210z ‘sieineH
Hd JO s olSdl
a8y} 8onpai 0} [epusiod e yum yseweuAg-4and (e10y/eyy)
ainpaocoid eAlosye pue ajes - /0 ON syjuow 9 paulioeld NOdI - 14 4 $0J00 pu3 1083 ABSAO (71) 21LOg Steuen
oidenn
Hd 4O 81J MO| B YIMm wblem (e10uAex)
paeleloosse ainpaodold ajes-Aseq - gz/e o) syuow g -MoJ ‘a10d-ab.e| wosney - (o [ord S0|00 pu3 1093 NBSAO (€1) 010g ‘uosuer
@hmn__cmmrcm:\nn_
uni Loys ayy ul enloeys -4aNd (s1oufey)
pue sjes si yssw onoelAydoid - Ge/0 ON syuow || pawiojeld NOdI 6} 9 14 §0J00 pu3zy 1083 ABSa0 (z1) 800z “ebiog
SaIpN}s [eUOIIBAISSO
YsaNl INOYUM ysein  1idwods uon adfy adfy adAy
uoisnjouo) Hd UM Hd UseIN  (ues) N-4 adAyysey -1sodysspy uado N deqN N BWOIS Bing fpms JB9A “oyiny

‘yoeoudde oidoososede] Jo 1xe1U0D 8U} Ul Yysa Yum uonuarald Hd uo selpnis jo Aewwns | | 319V.L

March 2018 | Volume 5 | Article 19

Frontiers in Surgery | www.frontiersin.org



Lopez-Cano and Pereira Rodriguez

Parastomal Hernia Prevention. Laparoscopic Approach.

END-ILEOSTOMY AND ILEAL CONDUIT
DIVERSION

Regarding end-ileostomy, only two observational studies (16, 18)
and one RCT (20) included patients with this type of ostomy in
the context of laparoscopic approach. The number of patients
was very limited, and no comments can be made in relation to
this type of ostomy. No studies were found about PH prevention
with mesh in the context of laparoscopic approach in connection
with an ileal conduit diversion.

SUMMARY

Based on the current data, PH prevention with mesh in the context
of laparoscopic approach is an unresolved issue. Most research
is observational with positive findings and conclusions in favor
of the use of a prophylactic mesh in terms of safety and efficacy
(12-19). However, the inability to attribute causation (a
fundamental limitation of observational research) was rarely
mentioned in different papers. A possible consequence of
inadequate reporting of limitations of observational studies is that
readers consider the reported associations to be causal, promoting
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preventive practices based on evidence of modest quality. Few
research studies on PH prevention with mesh in the context of
laparoscopic approach have been based on RCTs (4, 20-23),
and this research is heterogeneous with no uniform conclusions
and unable to give a general recommendation. Furthermore, to
the best of our knowledge, no data derived from registries are
present in the literature. Data derived from meta-analyses (8)
reveal with firm evidence that PH prevention with a permanent
synthetic mesh, in a retromuscular position, when creating an
end-colostomy by an open approach significantly reduces the
incidence of PH. However, more data are needed to increase
precision and obtain firm evidence regarding laparoscopic
approach. In conclusion, more data are needed in the form of
well-designed observational studies, RCTs, and registries on PH
prevention with mesh in the context of laparoscopic approach
(main procedure and/or mesh placement).
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