THE COST OF SURGICAL PROCEDURE TO REMOVE ADHESIONS IN ABDOMEN OR

PELVIS IN THE BRAZILIAN PRIVATE HEALTH CARE SYSTEM

INTRODUCTION

Scientific publications report that in over of 94% of surgeries in abdomen and pelvis there are
random and unpredictable formation of adhesions between local structures (1). Despite the fact
of around 66% (2,3) of these adhesions will be asymptomatic on the life’s course, part of these
adhesion’s cases are related to important clinical conditions like woman's infertility, bowel
obstructions and chronic pain which impact in the patient’s QoL and can demand clinical and
surgical interventions generating resources consumption and high costs. The inclusion of barrier
technologies in some types of abdominal and pelvic surgeries can prevent the impact of the
adhesions and promote benefits for patients and health systems.

METHODS

The data were gathered from a claims database with over 16 million beneficiaries of some health
insurance and healthcare plans from the Brazilian private healthcare system during the period of
2009 through 2011. Cases of surgical approach for abdominal and pelvic adhesions were
identified by using the procedures code TUSS (Unified Table of Supplementary System) numbers
31.009.174; 31.009.352; 31.307.078 (3) and 31.307.205 . These data were processed to evaluate
patient’s profiles and resources consumption. All cases were submitted to a search for previous
interventions which could be related to the adhesion. The values were processed using an Excel
spreadsheet.

31.009.174: Exploratory laparotomy or biopsy or abscess drainage or to release adhesions in the presence of occlusion; 31.009.352: Exploratory
laparotomy or biopsy or abscess drainage or to release adhesions in the presence of occlusion by videolaparoscopy; 31.307.078: Release of pelvic
adhesions with or without resection of peritoneal cysts or salpingolysis; 31.307.205: Laparoscopic release of pelvic adhesions with or without
resection of peritoneal cysts or salpingolysis.

RESULTS

During the period 1,585 patients were submitted to the surgical procedures of the predefined
TUSS codes. Almost 83% of patients were in the age group between 25-49 years and 93% were
women. 16% of these events were hospitalizations due symptomatic cases of adhesion (259
patients) but a significant percentage of 44% was admitted as asymptomatic (720 patients) and in
these cases the adhesions were identified during the course of another procedure; in 39% of
cases, this information was not recorded.

Micro-costing analysis

For all group of patients, the average cost of each event was US$ 4,927.18. The share of the value
between the main groups of costs is showed in the Table 1.

Table 1: Treatment cost according to groups of expenditures for all patients

Group of expenses Total (USS) %
Procedures 2,081,864 26.7%
Medical materials 1,923,218 24.6%
Medicines 1,586,742 20.1%
Admission rates 1,616,434 20.7%
Food 227,988 2.9%
Diagnostic exams 201,200 2.6%
Others 190,134 2.4%

Total 100%

7,809,584

Medical interventions to release the adhesion were related to the highest percentage of cost
while the sum of medicines and materials accounted for 44.7% of the total expenditures.

For the group of patients admitted by symptomatic adhesion, the averages of inpatient days were
4.14 with a cost of USS 6,206.37. For the asymptomatic group of patients, these averages were
3.43 and USS 5,554.71, respectively. The group of patients who had no record regarding their
symptomatic/asymptomatic condition at admission was responsible for the deviation of the
all-group average cost but there are no complete data of this group to perform better
assessments.

1 USS =1,67 Brz Real, exchange rate in 2011 (average) — Banco Central do Brasil
Facts related to the adhesion releasing events in symptomatic patients

Searching into the database used to create the sample, it was identified that the 5 main
interventions performed previously to the hospitalization for adhesion releasing which can be
related with the identifled events were pelvic biopsies (17%), oophorectomy (10%),
cholecystectomy (8%), cesarean delivery (7%) and myomectomy (6%), as showed in the Table 2.

Together, these primary surgeries are related with 48% of all cases of interventions to release
pelvic adhesions.

Table 2: Previous procedure found in symptomatic cases may have caused the abdominal/pelvic
adhesion.

Previous procedure relative frequency

Pelvic biopsy 17%
Oopherectomy 10%
Cholecystectomy 8%
Cesarean delivery 7%
Myomectomy 6%
Polypectomy (region of the intestine) 5%
Appendectomy 5%
Hysterectomy 5%
Herniorrhaphy 4%
Salpingectomy 3%
Endometriosis 2%
Gastroplasty for morbid obesity - any technique 2%
Colectomy 2%
Gastrectomy - partial or total 2%
Enterotomy and / or enteroraphy any segment (by suturing or resection) 1%
Others 21%

100%

As showed in the Table 3, in the sample of patients admitted to perform a procedure for adhesion
releasing, the average cost was USS 9,865.81 for abdominal procedures and USS 2,685.54 for
pelvic procedures. When compared with the average costs of the primary intervention, it can be
realized that the average costs of the adhesion release can be lower than the pelvic procedures
(USS 2,685.54 vs USS 3,279.40) or higher than the abdominal procedures (US$ 9,865.81 vs US$
6.783.72).

Table 3: Study of cases of symptomatic abdominal/pelvic adhesion - costs and inpatient-days for

primary procedure (A), secondary procedure (adhesiolysis) (B) and total expenditures (A+B)

Primary procedure

Second procedure (adhesiolysis)

Total Expenditures

Average Average cost per Average cost per day Average Average cost per patient Average cost per day Average cost per Average cost per day

Procedures hospitalization hospitalization /
/days patient (USS) (USS) days (USS) (USS) patient (USS) (USS)

*Colectomy 24,00 23.349,15 1.942,77 20,50 19.472,32 949,87 42.785,54 2.892,63
Enterotomy and / or enteroraphy
any segment (by suturing or
resection) 5,00 14.498,98 2.899,80 5,00 15.001,98 3.000,40 29.500,96 5.900,19
Appendectomy 5,18 8.577,70 1.655,35 8,18 10.565,56 1.291,35 19.143,26 2.946,69
Gastroplasty for morbid obesity -
any technique 1,33 10.113,57 7.585,48 1,00 2.681,57 2.681,57 12.795,14 10.266,75
Rectosigmoidectomy 10,00 6.390,37 639,04 13,00 5.985,34 460,41 12.375,71 1.099,45
Gastrectomy - partial or total 2,50 4.637,59 1.855,04 7,00 6.552,83 936,12 11.190,43 2.791,16
Endometriosis 1,00 6.055,96 6.055,96 2,00 4.440,73 2.220,37 10.496,69 8.276,33
Herniorrhaphy 1,00 574,90 574,90 8,00 9.852,02 1.231,50 10.426,92 1.806,40
Oopherectomy 2,57 5.197,06 2.021,08 1,14 3.534,96 3.093,09 8.732,02 5.114,17
Cholecystectomy 3,86 4.367,25 1.132,25 5,71 4.339,26 759,37 8.706,51 1.891,62
Myomectomy 1,00 3.267,07 3.267,07 4,25 4.454,15 1.048,04 7.721,22 4.315,11
Hysterectomy 2,67 2.430,20 911,32 2,89 4.478,93 1.550,40 6.909,13 2.461,72
Polypectomy 1,20 489,27 407,72 3,50 6.020,99 1.720,28 6.510,26 2.128,01
Cesarean 2,63 2.515,32 958,22 1,25 2.666,49 2.133,19 5.181,80 3.091,40
Pelvic biopsy 1,91 96,88 50,61 1,46 3.566,26 2.447,44 3.663,16 2.498,04
Salpingectomy 1,00 393,95 393,95 1,00 262,28 262,28 656,23 656,23
Total gynecological procedures 3,00 3.279,40 1.173,12 2,00 2.685,54 1.672,13 5.964,94 2.845,25
Total abdominal procedures 5,00 6.783,72 1.243,19 7,00 9.865,81 1.455,24 16.649,53 2.698,43

hen the prevalent 5 primary interventions previously mentioned are compared with the
respective costs of for interventions for abdominal/pelvic adhesion release (same patients), it can
be realized that is more expensive to perform the adhesiolysis than the primary procedure in 3 out
of 5 situations, as showed at Table 4. In the other two cases, the cost of an adhesiolysis represents
a significant cost by itself, anyway.

Table 4: Comparison between costs of primary surgery and adhesion release intervention

Costs (USS) % of difference

Procedure — :

1*" event (A) Adhesion release (B) (A—>B)
Pelvic biopsy 96,88 3.566,26 3581%
Oopherectomy 5.197,06 3.534,96 -32%
Cholecystectomy 4.367,25 4.339,26 -1%
Cesarean delivery 2.515,32 2.666,49 6%
Myomectomy 3.267,07 4.454,15 36%

Facts related to the adhesion releasing events in asymptomatic patients

702 patients were identified by having a record on additional interventions due have been found
an unexpected adhesion while performing a surgical procedure in abdomen or pelvis. As the
same way performed to the symptomatic patients, the database was searched to find for a
primary intervention which could be related to the presence of adhesion and it the results of this
searching are showed in the Table 5.

Table 5: Previous procedure found in asymptomatic cases which may have caused the
abdominal/pelvic adhesion

Previous procedure %

Oopherectomy 28,13%
Myomectomy 9,95%
Salpingectomy 8,75%
Endometriosis 8,58%
Hysterectomy 4,80%
Enterotomy and / or enteroraphy any segment (by suturing or resection) 3,77%
Entero-anastomosis (any segment) 3,17%
Herniorrhaphy 3,00%
Rectosigmoidectomy 2,66%
Appendectomy 2,49%
Colectomy 1,89%
Resection of tumor 1,63%
Cholecystectomy 1,46%
Others 19,72%

100,00%

For this group of asymptomatic patients, the average expenditure was USS 5,554.71 and the
average length of stay in hospital was 3.43 days.

DISCUSSION

Invasive procedures in abdomen and pelvis has a high risk for forming adhesion between organs
and tissues, which in most of cases are clinically not significant for the patient’s lifetime. However,
some cases can curse with complications which can be acute — which demand prompt care — or
can impact when the patient is being submitted to another surgical procedure — which can
impact on length of surgery. Anyway, all cases of abdominal or pelvic adhesion will impact on
clinical and financial outcomes through the adhesiolysis and it can be a higher problem if this
condition implies in further complications, like infections, per instance.

In this study it was identified a group of patients who has adhesions identified by records of
surgical adhesiolysis procedures. The number of patients (1,585) and the net costs (USS 7.8
millions in 3 years) are significant to justify that adhesion should be prevented as much as
possible.

Abdominal and pelvic adhesions are also related to clinical treatments, many of them implying in
hospitalization, which are more frequent than the number of adhesiolysis and need to be
evaluated in a further study, because is harder identify the relations between cause and
consequence. Even being less expensive in an individual base, these conditions can represent a
huge net impact.

There are few alternatives to avoid adhesion and one of them is the physical barriers like
bioabsorbable membranes which can be interpolated between areas that were handled during
surgical procedures. These barriers are available in the Brazilian market and are effective, safe easy
to apply and frequently much less expensive than the average cost of treatments associated to
abdominal or pelvic adhesions.

There are some obvious limitations to this preventive use, per instance applying into a biopsy
procedure, which is the most frequent (17%) kind of intervention founded previously to the event
of adhesion identified in this study. In other hand, the use of barriers looks being essential to
prevent reincidence of adhesion when an adhesiolysis surgery is performed, since there are
scientific evidences about high risks of this reincidence.

Further studies are in development to demonstrate the cost-benefit of using this kind of
membrane to the prophylaxis of abdominal and pelvic adhesion.

CONCLUSION

From a retrospective search in a population of 16 million of lives associated to some private
healthcare organizations in Brazil, it was identified 1,585 cases of hospitalization to release
abdominal and pelvic adhesions which in most of cases are caused by a primary surgic procedure
into these cavities. The majority of patients were women with ages between 25-49 years and the
primary procedures most commonly observed in this group were pelvic biopsy, oophorectomy,
cholecystectomy, cesarean delivery and myomectomy. The sum of the payments done by the
third-part payers due to adhesiolysis revealed a total of USS 7.8 millions. It was realized that in
many cases the unit cost of the adhesiolysis was near of the cost of the primary surgery and in
these cases, the total burden of the primary surgery was doubled in relation to expected. This
information suggests the need of preventive procedures during the course of some types of
abdominal and pelvic surgeries, in order to reduce the risk of adhesion with advantages on to
control preventable costs and to improve clinical outcomes.
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