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Abstract

Introduction. Costs in the extraperitoneal repair of ventral hernia by laparoscopy were analyzed from the pers-
pective of the general health system of Colombia, in order to show the benefits of this approach and its economic
impact, when compared with the most implemented technique, IPOM plus.

Methods. A cost-benefit economic analysis was performed from the perspective of the General Social Security
System in Health (SGSSS) of Colombia, comparing the costs of ventral hernia repair with the extraperitoneal
technique, TAPP or TEP, against [IPOM plus. The reference costs were taken as established in the rate manual of
the Social Security Institute. Data were analyzed with Stata v.15.

Results. Information from 109 procedures was collected and analyzed; 59 of the extraperitoneal group TAPP /
TEP and 50 of IPOM plus group, carried out during the years 2015 to 2018, by the abdominal wall group of Clinica
Colsanitas, identifying a saving of 69.8 % or cost-benefit results in favor of the extraperitoneal group.

Discussion. The extraperitoneal approach in ventral hernia repair was considered a high cost-benefit strategy
for the health system, validated by the experience of the abdominal wall group of Clinica Colsanitas, when
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compared with the usual approach. Given that the inputs used for dissection do not change, the prosthesis used
for each of the techniques represents an important cost to consider, both for the system and health institutions.

Keywords: ventral hernia; abdominal wall reconstruction; surgical procedures; surgical mesh;
prostheses and implants; surgical wound infection.

Resumen

Introduccion. Analizamos los costos en el reparo extraperitoneal de la hernia ventral por laparoscopia, desde
la perspectiva del sistema general de salud de Colombia, con el fin de mostrar los beneficios de dicho abordaje
y su impacto econémico, al compararlo con la técnica mas implementada, el IPOM plus.

Métodos. Se realizé un analisis econdémico de costo-beneficio, desde la perspectiva del Sistema General de Segu-
ridad Social en Salud (SGSSS) de Colombia, comparando los costos del reparo de hernia ventral con la técnica
extraperitoneal, TAPP o TEP, versus el IPOM plus. Se tomaron como costos de referencia lo establecido en el
manual tarifario de Instituto de Seguros Sociales. Los datos fueron analizados con Stata V.15

Resultados. Se recolecté y analizo informacién de 109 procedimientos; 59 del grupo extraperitoneal TAPP/TEP
y 50 del grupo IPOM plus, realizados durante los afios 2015 a 2018, por el grupo de pared abdominal de Clinica
Colsanitas, identificando un ahorro del 69,8 % o resultados de costo-beneficio a favor del grupo extraperitoneal.

Discusion. El abordaje extraperitoneal en el reparo de hernia ventral se considerd una estrategia de alto costo-be-
neficio para el sistema de salud, validado por la experiencia del grupo de pared abdominal de Clinica Colsanitas,
al compararla con el abordaje habitual. Teniendo en cuenta que los insumos utilizados para la disecciéon no
cambian, la proétesis utilizada para cada una de las técnicas representa un costo importante a considerar, tanto
para el sistema como para las instituciones de salud.

Palabras clave: hernia ventral; reconstruccion de pared abdominal; procedimientos quirdrgicos; mallas quirtr-

gicas; protesis e implantes; infeccion de la herida quirtrgica.

Introduction

The presence of an incisional hernia represents a
growing problem in public health, due to its im-
pact in quality of life, personal image of patients,
the requirement for surgical management and its
high incidence, estimated in 10-20% after a lapa-
rotomy". It is estimated that a quarter of the world
population has a ventral hernia throughout its
life; increase consistent with what is published
in the literature, where the reports increase in
direct proportion to the number of laparotomies
performed, representing the pathological condi-
tion most valued by the surgeons>.

The laparoscopic approach to ventral hernia
was first described by LeBlanc and Booth, with
the implantation of a poly-tetrafluoroethylene
mesh, was adhered to the abdominal wall in or-
der to cover the hernia defect’. This technique
ushered in a new era in its management, nota-

bly decreasing the morbidity from the surgical
wounds in comparison with the open approach,
but exposing the complications of the prosthesis
in intraperitoneal position, such as migration of
the mesh, chronic pain, infection of the operative
site, and high costs, what represents a limiting
factor for the implementation of this surgical
technique. At the same time, it has generated
scientific interest for the use and creation of
new techniques and approaches, with the aim
to achieve an adequate correction of the defect,
with lower recurrence rate and complications*.
In the search for the right technique to ven-
tral hernia repair several important points have
been studied, among them the method of fixa-
tion, mesh type, primary closure of the defect
and position of the prosthesis; within the latter,
the places used in the implantation of the mes-
hes are supra-aponeurotic, bridge, retro-rectal,
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preperitoneal and intraperitoneal onlay mesh,
or [POM*.

One of the innovative techniques described
is the extraperitoneal repair, both TAPP (tran-
sabdominal preperitoneal) as well as TEP (total
extraperitoneal), initially applied for the inguinal
hernias and extrapolated to the management of
the ventral hernia, that show some advantages in-
cluding the convenient position of the prosthesis,
which is covered by the peritoneum, associated
with a lower adhesions formation rate, and the-
refore fewer complications associated with the
mesh, and minors costs due to the supplies used,
especially to the need of a mesh separator from
the tissue in the intraperitoneal technique, with
a high cost compared with standard meshes’.

The aim of the study was to assess the di-
fference between two laparoscopic alternatives
used in the repair of ventral hernia, comparing
mesh and fixation supplies, and the costs of both
alternatives.

Methods

This is an economic analysis of cost-benefit from
the perspective of the Colombian health. The
costs were defined according to the rate manual
of the Social Insurance Institute (ISS), which con-
tains the Unique Code of Procedures in Health
(CUPS) for surgical procedures, using as refe-
rence the value assigned according to the site or
anatomical region, kind and name of procedures,
and definition of the process of interest (i.e. Re-
pair of ventral hernia). The procedures analyzed
for the base case correspond to a retrospective
cohort study performed by the Department of
Surgery in two third-level institutions in Bogota
(Clinica Reina Sofia and Clinica Universitaria
Colombia).

Population

Adult patients with a diagnosis of ventral hernia
and whose repair was carried out by laparosco-
pic extraperitoneal or by IPOM plus technique
were enrolled. The procedures were scheduled
and performed by surgeons of the Department
of Surgery of two high-complexity institutions
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of Bogota, D.C. The clinical data, the surgical
procedure information and costs according to
the ISS manual, were collected for each proce-
dure performed during the period of study (2015-
2018). The data were systematized in Excel files
for analysis.

Statistical analysis

The data analysis included the calculation of fre-
quency measures and central trending. The ca-
tegorical variables are presented in tables, using
the percentages calculation. The evaluation of
the normality distribution function of the varia-
bles of interest was determined through the test
of Shapiro-Wilks. The economic analysis were
performed through an expected cost generalized
linear model for the repair of ventral hernia, with
the use of independent predictors, as the costs
associated with the use of meshes and devices
from fixation, building the hierarchical model
by the effects of the surgical technique, age of
the patient, body mass index (BMI), size of the
hernia and volume or number of procedures in
average in each center, through the next function:

Yi=f (x,-( ”,...x,-(")) +&

The costs were taken in Colombian pesos
(COP) and was modeled with a temporal time
of 5 years.

Results

Information of 109 procedures (59 TAPP/TEP and
50 IPOM plus) was collected during the period
of 2015-2018 (table 1). In both groups, the majo-
rity of the surgeries were performed in women
(62%) and the presence of baseline risk was 44%,
especially due to high blood pressure and other
cardiovascular diseases. The procedures were
performed in the adult population, with an ave-
rage age of 58 years, and based on the reference
values of the BMI provided by the World Health
Organization (WHO), most of the patients were
in state of pre-obesity (BMI = 25 to 29.9 kg/m?).
The incidence of infection at the surgical
site (ISO) and relapses during the postoperative
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Table 1. Clinical characteristics of the population
included in the analysis.

Variable TAPP/TEP IPOM plus
(n=59) (n=50)

Gender Frequency (%) Frequency (%)

Female 40 (67,8) 31(62,0)

Male 19 (32,2) 19 (38,0)
Presence of comorbidities

No 17 (28,8) 28 (56,0)

Yes 42 (71,2) 22 (44,0)
Type of comorbidity

Arterial hypertension 18 (30,5) -

Qardiovascular 12 (20,3) )

disease

Others 10 (17,0) 12 (24,0)

Hypothyroidism 9(15,2) -

Cancer 9(15,2) 5(10,0)

Diabetes 6(10,2) 11 (22,0)
Age in years, mean (SD) 58 (13) 61 (13)
BMI (kg/m?) 28,2 (4,2) 29,4 (3,8)
Default size (cm?) 29,2 (54,4) 25 (48)
ISO 1(1,6%) 4 (8%)
Enterotomy 1(1.6%) 2 (4%)
Recurrence 1(1.6%) 2(4)

* SD: standard deviation; BMI: body mass index; ISO: Operative
site infection

period was significantly lower in the extraperi-
toneal group (TAPP/TEP). The sizes of the wall
defect were greater in patients taken to ventral
hernia repair with extraperitoneal technique
(TAPP/TEP) than those managed with [IPOM
plus technique.

When comparing the difference between
two laparoscopic alternatives (TAPP/TEP versus
[POM plus) in ventral hernia repair was analyzed
the average cost of the mesh and the average cost
of the fixation in Colombian pesos (table 2). A
significant difference was found between the two
techniques were compared, with a cost in favor
of the extraperitoneal techniques of the 69.8%
under the equivalence course and no variation in
the basal terms in the compared groups (figure 1).

Costs of extraperitoneal technique for ventral hernia management

Table 2. Global analysis of costs avoided in meshes and
fixation devices comparing extraperitoneal techniques
versus IPOM plus.

TAPP/TEP IPOM plus
Variable
(n=59) (n=50)
Mesh cost 18.500.000 126.500.000
Fixation cost 27.650.000 26.500.000
Total cost* 45.150.000 153.000.000

(*) Values in Colombian pesos.

Discussion

Hernia represents an area of special interest to
general surgeons, and within this group, ventral
hernia correction is a topic that one seeks to mas-
ter. The incidence of the primary ventral hernia
maintains the same level, while that from the
incisional hernias increases progressively, due
to the great number of laparotomies performed
during the 20% century®, with a reported rate of
3-20% in United States’.

For the surgical management of ventral her-
nias, different techniques and approaches have
been described, which have been refined over
time®, due to the high recurrence rate described
at the beginning of their implementation, where
the primary repair may have a recurrence rate
of 50% at 3 years and the repair with mesh up to
25%". The above has led to the incorporation of
new techniques and methods, such as laparos-
copic approaches and the use of different po-
sitions of the prosthesis, in order to avoid not
only recurrence, but also most of the associated
complications, and at the same time, direct and
indirect costs of this procedure.

Laparoscopic repair of ventral hernias has
increased its> popularity due to the reduction
in morbidity and hospital stay compared to
the open approach; nonetheless, it is not an
approach free of complications, such as mesh
migration, seroma, adhesions, fistulas, need to
remove the prosthesis, and recurrence of a se-
condary hernia’. In order to decrease the inci-
dence of postoperative chronic pain (occurring
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COP: Colombian pesos expressed in millions of pesos.

Figure 1. Avoided costs in ventral hernia repair by estimating the gradient attributable
to the expected cost in meshes and fixation devices, controlling for patient cofactors,
total volume of procedures at the center and each surgical procedure.

between 1.3% and 14.7%), which is directly related
to the need of a mandatory fixation of the pros-
thesis, and complications associated to the mesh,
which are present up to 20%, new techniques
have been described, such as the extraperitoneal
(both TAPP and TEP). They have been gaining
ground, as they seek to reduce the possibility of
intestinal fistulas and adhesions, related to intra-
peritoneal meshes™".

At present, there is still no consensus on what
can be the “gold standard” for ventral hernia re-
pair. Much has been written about advantages of
intraperitoneal techniques, such as IPOM plus,
but extraperitoneal techniques play an important
role now, because of the advantages described.

To choose the right technique to use, one
must have into account, both the characteristics
of the patient and the preferences and abilities
of the surgeon. On the other hand, the fact that
each decision directly influences in costs to the
health system, then the importance of economic
studies appears to compare the surgical techni-
ques. In the literature search, there is only one
publication describing a cost analysis by More-

no-Egea and collaborators®, prospective study,
of seven patients with hernia of Spiegel taken to
extraperitoneal management, without identify
complications or recurrences. The authors carry
out a statistical study comparing TEP and IPOM,
identifying lower cost from this last one, directly
related to the use of the balloon used to create
the extraperitoneal space necessary in all cases
of TEP approach.

Conclusions

The extraperitoneal approach in ventral her-
nia surgical repair is a driving innovative force,
with multiple benefits provided, not only be-
cause of the minimally invasive approach, but
also because of the position of the mesh on the
abdominal wall, what has shown adequate re-
sults in terms of operative time, recurrence and
complications™. In our experience as surgical
group, extraperitoneal repair of laparoscopic
ventral hernia represents an alternative with
multiple advantages, what avoid the utilization
of coated meshes and its invasive fixation, what
make their costs lower. Under the comparison
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model using data from two institutions with
high surgical volume, an avoided cost of 69.8%
with the extraperitoneal techniques was found,
which demonstrates that this kind of techni-
ques are superior, based on their benefits, so
much for the patient that can avoid the visceral
complications of the intraperitoneal mesh, the
chronic pain, and the infection, as much as for
the health system, lowering an impact in costs
in the approach of this frequent pathology.
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