
External tube drainage or omentoplasty in the
management of residual hepatic hydatid cyst cavity: a
prospective randomized controlled study

Externe Schlauchdrainage oder Omentumplastik bei der Behandlung
von Echinococcus-Zysten (Finnenblasen): eine prospektive randomisierte
Studie

Abstract
Background:Surgical procedures advocated formanagement of residual
hepatic hydatid cyst cavity have been a subject of controversy. The aim
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of this study was to compare omentoplasty (OP) and external tube
drainage (ETD). Asim R. Laharwal1

Showkat M. Kakroo1Material and methods: This was a prospective randomized controlled
study conducted on radiologically documented cases of hepatic hy- M. Abbas1

datidosis (n=50) in a tertiary care hospital of Kashmir. Patients were
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divided into two groups; in one group ETDwas performed and in another
OP was done.
Results: Twenty-eight patients were offered ETD and 22 OP. There was
no statistically significant difference in mean operative time. The overall
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(22.73%). In ETD group two patients had bile leak and infection of re-
sidual cavity each; whereas no such complication was seen in OP. The
mean pain scores were elevated in ETD (p<0.0016).The mean hospital
stay was more in ETD as compared to OP (p<0.0031). Also time for re-
sumption of activities of daily life was more in ETD (p<0.0026). The re-
currence of disease was seen in three patients in ETD as compared to
none in OP.
Conclusion: Omentoplasty offers a number of advantages over external
tube drainage and should remain the preferred option whenever pos-
sible.
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Zusammenfassung
Einleitung: Die chirurgischen Verfahren zur Behandlung von vorhande-
nen Echinococcus-Zysten in der Leber werden kontrovers beurteilt. Das
Ziel dieser Studie war es, die Omentumplastik (OP) mit dem externen
Schlauch-Drainageverfahren (ETD) zu vergleichen.
Material und Methoden: Eine prospektive randomisierte, kontrollierte
Studie an radiologisch nachgewiesenen Fällen von Leberechinococcose
(n=50) wurde in einem Krankenhaus der Maximalversorgung von Kas-
hmir durchgeführt. Die Patienten wurden in zwei Gruppen eingeteilt:
Bei der einen Gruppe wurde die externe Schlauchdrainage (ETD)
durchgeführt, die andere Gruppe wurde operativ mit Omentumplastik
(OP) behandelt.
Ergebnisse: 28 Patienten erhielten das ETD-Verfahren und 22 wurden
operativ mit Omentumplastik (OP) behandelt. Die gesamte Komplikati-
onsrate war bei ETD höher (42,86 %), verglichenmit dem OP-Verfahren
(22,73 %). In den ETD-Gruppen entstanden bei zwei Patienten Gallen-
fisteln und Infektionen der Zysten, während in der Kontrollgruppe keine
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Komplikationen beobachtet wurden. Bei der ETD-Gruppe waren die
durchschnittlichen Schmerzskalen (pain scores) erhöht (p<0,0016).
Der mittlere Krankenhausaufenthalt war bei ETD länger als bei dem
OP-Verfahren (p<0,0031). Die Zeit bis zur Wiederaufnahme des tägli-
chen Lebens war bei ETD länger (p<0,0026). Rückfälle wurden bei drei
ETD-Patienten gesehen, keine Rückfälle bei OP.
Folgerung: Omentumplastik bietet eine Reihe von Vorteilen gegenüber
demETD-Verfahren und sollte – wennmöglich – die bevorzugte Therapie
sein.

Schlüsselwörter: Hydatidenzyste, Omentumplastik, externe
Schlauchdrainage, Laparoskopie, Leber

Introduction
Hydatid disease of the liver has been known since ancient
times. The disease has a worldwide distribution and is
most commonly seen in sheep rearing areas of the world.
Hydatid disease is a zoonotic infection caused by adult
or larval stages of the tapeworm of genus Echinococcus
[1]. Carnivores like dogs act as definitive hosts and harbor
the adult worm whereas sheep and other herbivores are
intermediate hosts. Humans are the accidental interme-
diate hosts. Once within the man or other intermediate
host the ingested eggs hatch in the duodenum to release
the true larvae (oncospheres) that penetrate themucosa
of small intestine and enter the portal circulation. Liver
acts as the first effective filter for most of the larvae and
therefore is the most common site of involvement
(65–75%) [2].
The main management of hydatid liver is surgical which
basically entails removal of the cyst leaving behind a re-
sidual cavity. The various options available for managing
the residual cyst cavity are: leaving the cavity open, simple
closure, marsupialization, external tube drainage, intro-
flexion, capitonnage, omentoplasty, partial capitonnage
with omentoplasty, Roux-en-Y cystojejunostomy and radi-
ofrequency ablation; with omentoplasty (OP) and external
tube drainage (ETD) being most popular and promising
[3], [4], [5], [6], [7], [8], [9]. The aim of this study was to
compare OP and ETD.

Material and methods
This study was conducted in an academic tertiary care
hospital of Kashmir over a period of four years from July
2008 to June 2012 and included 50 patients of Ultrasono-
graphy (USG) and Contrast Enhanced Computed Tomo-
graphy (CECT) documented hydatid cysts of the liver.
Serology for hydatid was done as a part of the protocol.
Patients with Gharbi Type V hydatid cysts (dead cysts that
appear calcified on ultrasonography) and infected hydatid
cysts were excluded from the study. Any contraindication
to general anesthesia was also considered as an exclu-
sion criterion. Albendazole 15 mg/kg/day was started a
fortnight before surgery and was continued for another
fortnight after it.

Ours was a prospective study. Patients underwent a
standard hydatid cystectomy either by laparoscopic or by
open approach. The patients/attendants were explained
the procedure in detail and an informed consent was
taken for the same. In patients who were operated by
open method, a right subcostal incision was made. Lap-
aroscopically, trocars were placed according to the loca-
tion of the cyst. The operative field was carefully protected
from any spillage by using gauze packs soaked in 10%
povidine iodine as a scolicidal agent. The cysts were as-
pirated and an equal amount of 10% povidine iodine was
injected into the cyst and was left there for 10 minutes.
The cyst contents were evacuated and the cavity was
cleaned with gauze soaked in 10% povidine iodine. The
laminated and the germinal membrane of the cyst were
removed and a formal hydatid cystectomy was accom-
plished. Pericystectomy was not offered to any of our
patients as a matter of protocol. The cyst cavity was then
examined for any communication with biliary system and
if present, it was primarily closed with 4-0 Polyglactin 910
(Centisorb, Centinnial™ Surgical Sutures Ltd., Thane, IN).
For the management of residual cavity patients were
randomly allocated into two groups. This randomization
was done by a computer-generated chart (Figure 1). ETD
was done in Group I (28 patients) by using a 22 F Foley’s
two-way catheter [Polymedicure Ltd., Faridabad, IN]
placed in the cyst cavity and exteriorized through a sep-
arate skin wound or any of the laparoscopic port sites.
OP was done in Group II (22 patients) by placing a viable
pedicle of omentum in the cyst cavity and fixing it to the
cyst wall with 2-0 Polyglactin 910 [Centisorb, Centinnial™
Surgical Sutures Ltd., Thane, IN]. A 24 F tube drain [Dia-
gnostix India, Bhiwani, IN] was placed in the Morrison’s
pouch in all the patients.
Various intraoperative and postoperative parameters like
operative time, postoperative pain, postoperative stay
and time to return to activities of daily life were evaluated.
The operative time was defined as the time taken from
incising the skin or inserting the trocar till the skin/port
closure. Intraoperative complications were noted and
dealt with accordingly. Postoperative complications,
morbidity and hospital stay were observed. Drainage of
bile was noted and a cavitogram was obtained before
removing the intracavitary drain. Drains were removed
only when the 24 hour output was less than 10 mL.
Postoperative pain wasmeasured by visual analog scale.
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Figure 1: Flow chart showing the design of the study

The pain scores were obtained at 2, 6, 8, 12 and 24 hours
and then once daily till the time of discharge. Analgesics
were administered if the visual analog pain score was
greater than 6. Wound was inspected for any soakage or
signs of infection. Any patient with features of sepsis was
evaluated by complete septic profile and an abdominal
sonogramwith a 3.5MHz convex sector transducer probe,
performed in the standardmanner, to rule out any intraab-
dominal collection. All the patients were followed in the
outpatients department and the time taken for return to
routine work was noted. To detect recurrence, the patients
were followed up with USG every 3monthly for a year and
then 6 monthly for another year and a CECT was done if
needed.
Statistical analysis was done by Graphpad Instat Version
3.10 for Windows [Graphpad softwares Inc., San Diego,
California, USA]. To calculate the p-value, “Fisher’s exact
test” or “unpaired t-test” was used, as and when needed.
An ethical clearance was obtained from the local ethics
committee.

Results
Both the groups were comparable in their baseline
clinicopathologic characteristics and every attempt was
made to minimize the confounding factors (Table 1).
Forty-four patients were operated by open technique (right
subcostal incision) and six were operated laparoscopically.
Among the former ETD was done in 24 and OP in 20 pa-
tients. The mean operative time in the laparoscopic ETD
group was 95.75 ± 4.35 min and that in laparoscopic OP
group was 98.50 ± 0.7071 min (p=0.9110). The mean
time taken to complete open ETD and open OP was
62.21 ± 8.62 min and 66.80 ± 7.564 min (p=0.8793)
respectively. The only intraoperative complication seen

in either ETD or OP was anaphylaxis and occurred in one
each (p=0.9890).
In the postoperative period, the patients managed by OP
fared better as compared to the ETD group. Two patients
(7.14%) had bile leak in the ETD group whereas no bile
leak was seen in the OP group (p=0.4971). Infection of
the residual cavity was seen in two (7.14%) patients in
ETD group while in OP group none of the patients had
such complications (p=0.4971). Basal atelectasis of the
right side was noted in three patients (10.71%) of ETD
and in one patient (4.54%) of OP (p=0.6209). Wound in-
fection was seen in four patients (two each in ETD and
OP (p=1.0000)). Though the overall number of complica-
tions in ETD (12 (42.86%)) was more as compared to OP
(5 (22.73%)), it did not reach statistical significance
(p=0.2287).
Pain scores were significantly less in OP as compared to
ETD. The mean visual analog score for pain on the first
postoperative day was 5.14 ± 0.132 in the OP group and
6.01 ± 0.118 in the ETD group (p<0.0001). On the
second postoperative day, themean pain scores observed
were 3.84 ± 0.307 in OP and 6.14 ± 0.15 in the ETD
group (p=0.0009). On the third postoperative day, the
mean pain scores were 2.84 ± 0.307 in OP and
5.84 ± 0.7656 in the ETD group (p<0.0001). Pain scores
reported on the subsequent days revealed a similar trend
favoring OP (Figure 2). The pain scores in patients oper-
ated laparoscopically were significantly lower than their
open counterparts (p<0.0001).
The drains were removed at a mean duration of
5.05 ± 1.28 days in OP group and 8.15 ± 1.56 days in
ETD group (p<0.0031). The mean postoperative hospital
stay was significantly shorter (p<0.0031) in patients who
underwent OP (6.95 ± 1.98 days) as compared to ETD
(9.60 ± 3.58 days). Patients with OP returned earlier to
activities of daily life as compared to ETD
(13.345 ± 3.76 days versus 19.427 ± 2.73 days,
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Table 1: Clinico-pathological parameters of the two groups were comparable in all respects.

Figure 2: The pain scores peaked at 8 hours in the postoperative period but were significantly lower in the OP group.

Table 2: Summary of observations in the two groups

(p<0.0026)). Nomortality was noted in our series. Routine
follow-up scans picked up a recurrence in three of our
patients receiving ETD; however no recurrence was seen
in the OP group (p<0.2457). A summary of all the obser-
vations is depicted in Table 2.
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Discussion
In recent years, hydatidosis has been recognized as a
public health problem of nearly global dimensions and
has been attributed to occupational or domestic exposure
(rearing of sheep/pets, consumption of contaminated
vegetables) [2]. Foci have also been identified from India
where the highest prevalence has been reported from
Andhra Pradesh and Tamil Nadu [10]. A study in Delhi
showed that approximately 10% of sheep slaughtered in
Delhi slaughter houses were infected with the larval forms
of the parasite [11]. Because the practice of close contact
with domestic animals such as dogs is rare in Kashmir,
which is Muslim dominated; the sheep-dog association
is implicated in the life cycle of the parasite [2].
The treatment of hydatid disease has been the responsi-
bility of surgeons for many years. The rationale for elective
surgical treatment of a hydatid lesion of liver is based on
the plea that it may grow and cause troublesome symp-
toms and life threatening complications. After the removal
of hydatid cyst of the liver, the management of the resid-
ual cavity has remained amatter of contention with most
of the authorities narrowing on to ETD and OP as the
procedures of choice. Proponents of ETD claim that it is
technically easier to perform, takes lesser time and
identifies biliary leaks. Proponents of OP claim its superi-
ority owing to the facts that it results in decreased post-
operative stay, complications and is associated with a
lesser rate of recurrence and residual infection [12], [13],
[14], [15], [16].
As expected, the difference between the operative time
of laparoscopic and open surgery was statistically signi-
ficant (p<0.0001). This is ascribed to the learning curve
of laparoscopy. Though there was a marginal difference
in the operative times of ETD and OP, it did not reach
statistical significance. Wemight expect that ETDwill take
lesser time to complete as it does not require applying
any sutures between the tube and the cyst wall, unlike
OP. However this advantage is offset by the time taken
to exteriorize the tube. Our data was similar to that repor-
ted by Malik et al. [8] who noted a mean operative time
of 105 min in ETD and 95 min for OP, thereby having no
significant difference in operative time between the two
procedures. However none of their patients were operated
laparoscopically.
A well vascularized flap of omentum not only obliterates
the cavity and absorbs any secretions present there but
also contributes to innate immunity [17]. This was reflect-
ed in the absence of bile leak or infection of residual
cavity in the OP group. It is not surprising to expect that
the intracavitary drain may act as a portal for infection.
Two patients with ETD developed fever with localizing
signs to right upper abdomen on the fourth postoperative
day. An USG of the abdomen revealed collection in the
residual cavity which on aspiration was purulent and grew
Staphylococcus epidermidis. Though the intracavitary
drains were draining purulent material, percutaneous
aspiration of the collection under the cover of intravenous
antibiotics resulted in good response. Bile leaks resolved

conservatively and none of our patients required endo-
scopic sphincterotomy or stenting. An additional tube
drain in the abdomen interfered with early ambulation
and resulted in increased frequency of basal atelectasis
in the ETD group. The increased overall complication rate
of ETD has also been reported elsewhere [18], [19].
Themajor causes of postoperative pain are the stretching
of the wound during surgery and the total length of the
fascial incision [20]. The presence of an additional tube
through the abdominal cavity acts as a constant source
of stretching and consequently results in pain. Thus it is
not surprising to find out that the pain scores in ETD group
were significantly higher as compared to the OP group.
The maximum scores of pain were observed at 8 hours
postoperatively in both the groups, presumably due to
exhaustion of the effects of analgesia and anesthesia.
To the best of our knowledge, none of the studies pub-
lished so far in English Literature have alluded to this
aspect of comparison. Patients receiving laparoscopy had
significantly lower pain scores as compared to their open
counterparts, probably due to the lesser length of fascial
incisions.
Less postoperative pain and absence of an additional
tube drain translated into early ambulation, acceptance
of orals and discharge of patients in the OP group. This
was also reflected in the earlier resumption of activities
of daily life by this group of patients. Another factor con-
tributing to early discharge of patients in the OP group
was the absence of bile leak and consequent early remov-
al of the tube drain. Data published by Muftuoglu et al.
[21] and Utkan et al. [22] support our study. We did not
encounter any mortality. In our study there were three
recurrences (10.72%) in ETD group and none in OP group.
Malik et al. [8] published similar results with a recurrence
rate of 12% in ETD and none in OP.
Obviously, OP cannot be offered to all the patients, espe-
cially in a country like India where abdominal tuberculosis
is rampant causing fibrosis of omentummaking its mobil-
ization difficult. One of the criticisms of our study is that
it was not a double blinded study. However, the postoper-
ative pain assessment was somewhat blinded as all
scoring was performed by the attending nurse who was
unaware of the ongoing study. Our study may also be
criticized on the plea that we did not do a cost analysis.
It was not done because we were offering both laparo-
scopy and open procedures and as we were not having
a dedicated laparoscopic unit for this study, cost assess-
ment of wear and tear of the reusable instruments and
other materials like insufflation agents was difficult.

Conclusion
From our study we conclude that for the management of
residual hepatic hydatid cyst cavity OP is a better surgical
procedure than ETD as there are lesser chances of cavity
infection, bile leakage and recurrence. OP also has an
added advantage of decreased postoperative pain. We
recommend that OP should be the preferred approach
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whenever possible. Additional studies may be needed to
substantiate the facts.
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