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The optimal treatment of hydatid cyst of the liver: Radical
surgery with a significant reduced risk of recurrence

Karaciger yerlesimli kist hidatikte optimal tedavi: Radikal cerrahi sonrasi anlamli

dusuk nuks riski
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Background/aims: The management of hydatid cyst of the li-
ver, which is still endemic in Turkey, varies from medical treat-
ment or percutaneous drainage to different surgical procedures.
In this study, we aimed to compare the efficacy of radical surgi-
cal procedures and conservative interventions with respect to re-
currence rates. Methods: Patients who underwent any type of
surgical treatment between March 1994 and March 2007 due to
liver cyst hydatid were retrospectively evaluated. Data collecti-
on included demographic variables, diagnostic methods, surgi-
cal procedures, and morbidity and mortality rates. Results:
242 /258 (93.8%) patients with liver hydatid cyst underwent
surgery, and the characteristics of 221 (91.3%) (123 female, 98
male) of these patients matched the criteria of the study. The
mean age of the patients was 51 years (18-82 years). The diag-
nostic methods primarily included abdominal ultrasonography
and computed tomography with a rate of 61.8% and magnetic
resonance imaging in 12% of the patients. The patients were di-
vided into two groups with respect to the treatment modality:
Group A (n=92) - radical surgical treatment and Group B
(n=129) - conservative surgery. The overall rate of recurrence
was 15.3%. In Group B, this rate was 24% (n=31), whereas only
3.2% of the patients (n=3) in Group A had recurrence in the fol-
low-up (p<0.05). The morbidity rate of the patients who under-
went radical surgical modalities was also significantly lower.
Conclusions: Although conservative surgical procedures are
considered simpler and safer to perform, the rate of postopera-
tive complications such as biliary fistula, residual cavity and
recurrence, and cavity suppuration has been reported to be abo-
ut 35%. On the other hand, radical surgery can be performed
with low risk of recurrence (3.2%). We believe radical surgical
procedures present a lower rate of recurrence and less morbi-
dity, and thus should be the surgical treatment of choice for he-
patic hydatid disease.

Key words: Liver hydatid cyst, radical surgical treatment, low
risk for recurrence.

INTRODUCTION

Cystic echinococcosis or hydatidosis is an endemic
disease caused by larval forms of the tapeworm Ec-

Amacg: Halen iilkemizde endemik olan kist hidatik tedavisine
yaklasim medikal tedavi ya da perkiitan drenajdan cesitli cer-
rahi prosediirlere kadar genis bir spektrumu icermektedir. Biz
bu yazida kist hidatik yaklasiminda radikal cerrahi ile diger
konservatif girisimleri etkinlik yoniinden kargilagtirdik.
Yontem: Mart 1994- Mart 2007 yillar: arasinda cerrahi girisi-
mi uygulanan karaciger kist hidatik hastalart retrospektif ola-
rak analiz edildi. Demografik veriler, tant yontemleri, cerrahi
prosediir, morbidite, mortalite ve ge¢ donem niiks oranlart de-
gerlendirildi. Hastalar tedavi agisindan iki grupta incelendi:
Grup A -radikal cerrahi, Grup B - konservatif tedavi. Bulgu-
lar: Hastalardan %93,8’ine (242 /258) karaciger yerlesimli kist
hidatik nedeniyle cerrahi tedavi wygulandi. Bu hastalardan
221' (%91,3) ¢alismaya uygun bulundu. Hastalardan 123 tane-
si kadin, 98 tanesi erkek ve tiim hastalarin yas ortalamast 51
(18-82 yil) idi. Olgularin hastaneye en sik (%45.6) basvuru sika-
yeti karin agrist olarak izlendi. Tant metotlarinda abdominal
ultrasonografi ve tomografi onceligi (%61.8) gozlenirken %12
hastada manyetik rezonans goriintiileme de kullanildi. Tedavi
etkinliginin degerlendirildigi Grup A’da 92, grup B’de 129 olgu
incelendi. Genel niiks orant % 15,3 olmakla birlikte bu oran
konservatif cerrahi wygulanan olgularda (n=31) %24 (p<0.05) ve
radikal cerrahi olgularinda ise %3,4 olarak bulundu. Morbidite
orant da radikal cerrahi grupta anlamli diigiik bulundu.
Sonucg: Konservatif yontemler basit olabilmekle birlikte %35
oranlarinda postoperatif komplikasyon (safra fistilii, rezidiiel
kavite ve niiks, kavite siipiirasyonu) gozlenmektedir. Diger yan-
dan, radikal metotlar ise bizim ¢alismamizda da gorildigi gi-
bi mitkemmel sonuglarla-minimal niiks riski ile (%3,2)- uygula-
nabilir. Calismamizin sonuglart dogrultusunda radikal cerrahi
yontemler ozellikle anlamlu diigiik niiks riski ve minimal komp-
likasyonlarla diger cerrahi yontemlere iistiindiir ve bu olgular-
da radikal cerrahi yapilabiliyorsa éncelikli olmalidir.

Anahtar Kelimeler: Karaciger kist hidatigi, radikal cerrahi
tedavi, dislik niks orani

hinococcus granulosus. Hydatid cysts may develop
in any organ of the human body, most frequently in
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the liver (60-70%) and the lungs (20-30%) (1).
Hydatid cyst remains a significant public health
problem in endemic areas such as Turkey, the
Middle East, South America, and Australia. As an
endemic disease, it causes social and economic los-
ses for countries (2). Thus, prevention of the disea-
se as the first step by providing the basic hygiene
and treatment as the second step are the impor-
tant parts of the approach to hydatidosis.

There is still no consensus as to the optimal form of
treatment. Medical treatment has been proven to
be effective against larval E. granulosus. Mebenda-
zole (40-50 mg/kg/day for at least 3 months) and al-
bendazole (10-15 mg/kg/day in courses of 3 months,
separated by intervals of 1 week) have been used as
preoperative and postoperative chemotherapy to
reduce the risk of secondary hydatidosis after ope-
ration. PAIR, a minimally invasive technique, con-
sists of percutaneous puncture of the cyst, aspirati-
on of the contents for injection of scolicidal agent
and finally, re-aspiration of the full contents (3, 4).

Surgical treatment has traditionally been the ma-
instay of the therapy, with a recurrence rate of ap-
proximately 10-15% (5, 6). The surgical procedu-
res performed for hydatid cysts have varied from
simple puncture and aspiration of the cyst to radi-
cal resections and total cystectomy or even trans-
plantation, and can briefly be divided into radical
and conservative approaches. Conservative surgi-
cal treatment includes unroofing associated with
various procedures for the management of residu-
al cavity. These are technically easier and safer
but are associated with high incidence of local re-
currence and cavity-related complications at rates
of higher than 10% and 37%, respectively (7-9).
Radical procedures include pericystectomy and
hepatic resection. However, the most common
technique is total or partial cystectomy (10-14). It
is generally believed that the more radical the in-
tervention, the higher the intraoperative risk, but
the lower the recurrence rate, whereas the more
conservative the approach, the lower the peri-ope-
rative risk, but the higher the recurrence rate (15).
An exogenous daughter cyst may develop from the
germinal layer and protrude from the deep surfa-
ce of the cyst and thus may be overlooked during
the unroofing procedure; conservative approach
during open surgery may leave behind disease re-
sulting in local recurrence (11).

The purpose of this study was to compare radical
and conservative surgical approaches in preven-
ting recurrence of hydatid liver disease. Moreover,
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we aimed to demonstrate that radical surgery has
a larger safety margin than is currently thought.

MATERIALS AND METHODS

Between March 1994 and March 2007, 242/258
(93.8%) patients with hydatid cyst of the liver we-
re treated surgically at Ege University School of
Medicine, Department of Surgery. Patients were
divided into two groups according to the type of
surgery. Group A consisted of patients whose tre-
atment was radical surgery involving pericystec-
tomy or hepatic resection while Group B included
patients who had undergone conservative surgery
including cystotomy and/or drainage procedures.
Because both cystotomy and cystectomy operati-
ons were performed for some cysts in multiple lo-
cations, 21/242 patients were excluded from this
study. The data included demographic variables,
diagnostic methods, surgical procedures, morbi-
dity, and late recurrence rates.

Preoperative evaluation of the patients included
blood tests (complete blood count, liver function
tests, and anti-echinococcus antibody testing) and
preoperative abdominal ultrasonography (US) and
computerized tomography (CT). The cysts were
classified according to the five categories descri-
bed in the classification of Gharbi et al (16). Accor-
dingly, types II and III are characteristic of hyda-
tid cysts; type I and V are suggestive of hydatid
cysts in endemic areas; and type IV simulates a
pseudotumor. Since 2001, cysts have been classifi-
ed according to World Health Organization—Infor-
mal Working Group on Echinococcosis (WHO-IW-
GE) (17). Standardization of Gharbi’s classificati-
on by WHO-IWGE in 2001 is shown in Table 1.
The US results were confirmed at the time of sur-
gery, at which time the definitive diagnosis was
made and location of the cyst was precisely deter-
mined. The diagnostic sensitivity of both methods
was 100%. The patients were put on albendazole
(Andazol™; Biofarma, Istanbul, Turkey) regimen
10 mg/kg/day for at least 4 weeks before surgery
and for 12 weeks after surgery.

In the radical surgery group, “closed-cyst” method
(en bloc pericystectomy or hepatectomy etc.) was
used. Parenchymal transection was performed by
either clamp-crush technique or an ultrasound as-
piration dissector (Cavitron Ultrasonic Surgical
Aspirator, CUSA) was used for parenchymal tran-
section. Throughout the operation, afferent blood
vessels and biliary ducts were ligated between the
pericyst and the normal liver. In some patients
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Table 1. Comparison of the Gharbi et al. (16) classification and the WHO-IWGE (17) classification

WHO-IWGE Gharbi et al.

Type CL _

(Unilocular cystic lesion, cyst wall not visible)

Type CE1 Type I

(Unilocular cystic lesion, cyst wall visible) (Pure fluid collection)

Type CE2 Type II1

(Multivesicular, multiseptated cysts, daughter cysts present) (Fluid collection with septa - honeycomb sign)
Type CE3 Type I1

(Unilocular cyst containing liquid with a floating membrane inside) (Fluid collection with a split wall-water-lily sign)
Type CE4 Type IV

(Cysts with heterogeneous degenerative contents, no daughter cysts) (Heterogeneous echographic patterns)

Type CE5 Type V

(Cysts characterized by a thick calcified wall)

(Reflecting thick walls)

who underwent hepatectomy, liver hanging ma-
neuver was performed in order to reduce venous
back flow bleeding, facilitating bloodless transecti-
on, and to maintain safe deeper dissection on the
retrohepatic area (18).

In the conservative surgery group, standard dra-
inage procedure was performed, and 20% hyperto-
nic saline or povidone-iodine was used as scolici-
dal solution. The solution was left inside the cyst
about 10 min to kill the scolices. To prevent acci-
dental spillage of the cystic contents, the puncture
site was covered with hypertonic saline solution-
soaked gauzes. If the cyst fluid was bile-stained, a
cysto-biliary communication was suspected. Such
communications were identified by retrograde in-
fusion technique modified from previous studies,
in which the common bile duct was isolated, and
the distal passage was impeded. In cases where le-
akage was seen in the cyst cavity, the orifice was
sutured primarily and t-tube drainage was perfor-
med after primary closure of the orifice in the pa-
tients with larger biliary orifice. In addition to in-
trabiliary rupture, intraperitoneal rupture, intrat-
horacic rupture (bronchobiliary fistula, extension
inflammation through the diaphragm), rupture in-
to the gastrointestinal tract and infected cystic
content were considered as complicated hydatid
cyst. In appropriate cases, an omental flap was
placed into the residual cavity. All the cavities we-
re drained to prevent bilioma and consequent bili-
ary peritonitis. In the follow-up period, the initial
US control was routinely performed in the first 3"
month and in the first 6™ month, and then annu-
ally. It is suggested that follow-up of operated pa-
tients every six months with annual US for at le-
ast three years is essential because most recurren-
ces are observed in this time period (19).

All the data analyses were performed using SPSS
version 13.0 for Windows and quantitative data

were analyzed by the Mann—Whitney U test. The
groups were compared using chi-square test. P va-
lues less than 0.05 were considered significant.

RESULTS

In our clinic, 242/258 (93.8%) patients with a diag-
nosis of hepatic hydatidosis underwent some type
of surgery. Of these 242 cases, 221 (91.3%) pati-
ents (123 females, 98 males) were included in our
series. The median age was 32 years and mean
age was 51 years (range: 18-82 years). The two
groups were statistically similar in terms of pati-
ent demographics, cyst characteristics, and the re-
sults of the hemagglutination test, which are sum-
marized in Table 2. The most frequent symptom
was abdominal pain, with a rate of 45.6%. Sixteen
(17.3%) patients in Group A and 18 (13.9%) pati-
ents in Group B had a surgical history due to
hydatid cyst of the liver. The combination of abdo-
minal US and CT was the most commonly perfor-
med diagnostic test. Only 12% of the cases needed
magnetic resonance imaging as a further evaluati-
on of the hepatic masses. The 92 (41.4%) patients
in Group A had undergone radical surgery as the
main operation. Group B included 129 (58.1%) pa-
tients in whom conservative surgical procedures
were applied. The distribution of the radical proce-
dures performed were as follows: pericystectomy,
72 patients (78.2%), in 5 of whom t-tube was pla-
ced; hepatic segmentectomy, 14 patients (15%),
and atypical hepatectomy, 6 patients (6.5%). Con-
servative procedures included unroofing in 44 pa-
tients (34.1%), 24 of whom also underwent omen-
toplasty procedure; and partial pericystectomy, 85
patients (65.8%). In Group B, primary suturing of
the biliary orifice alone was sufficient in 4 pati-
ents, while the remaining 10 patients were treated
by t-tube drainage after the primary suturing of
the biliary orifice in patients with biliary leakage.
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The morbidity rate was 3.2% in Group A and
11.6% in Group B. The postoperative complication
rates of the two groups were significantly different
(p<0.05). The complications were postoperative
pneumonia (n=4), biliary fistula (n=2), cavity-rela-
ted abscess formation (n=1), biliary peritonitis du-
e to biliary leakage following removal of T-tubes
(n=2), pleurisy (n=4), pneumothorax (n=1), and
cardiac complication (n=1). Recurrence rate was
determined as 3.2% (n=3) in Group A, whereas in
Group B, this rate was significantly higher, at 24%
(n=31). The mortality rate was 1.8% and the ca-
usative factors were septic complications (n=2),
postoperative respiratory insufficiency and rela-
ted complications (n=1), and pulmonary emboli
(n=1) in one case in whom radical surgery was per-
formed (Table 3).

DISCUSSION

Hydatid disease of the liver is not a simple benign
parasitic infection caused by E. granulosus. It pre-
sents malignant behavior. Treatment of echinococ-
cal infestation has a major impact on the health
care economy in an endemic region (20). Liver
hydatid cysts are often diagnosed incidentally, at
a rate of 75%, without any symptoms (21). US is a
useful tool in confirming the diagnosis of hydatid
cyst of the liver and its complications with a sen-
sitivity rate of 100% (5, 12, 22-26). Based on US
classification of Gharbi et al. (16), the five catego-
ries of the cysts are: type II and III, characteristic
of hydatid cysts; type I and V, suggestive of hyda-
tid cysts in endemic areas; and type IV, which si-
mulates a pseudotumor. In addition to being a di-
agnostic tool, US is also important in evaluating
the efficacy of treatment, especially chemotherapy

Table 2. Analysis of variables of both groups
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and puncture, aspiration, injection, and re-aspira-
tion (PAIR) (27-28). CT is a helpful tool in confir-
ming the diagnosis, especially when an ultrasound
examination shows a type IV sonographic pattern.
Serologic tests cannot supplant clinical or imaging
investigations, but they can confirm the hydatid
origin of a cyst (29).

Patients with hydatid cysts frequently present as
a therapeutic challenge to the physician. There
are three therapeutic modalities to treat hepatic
cystic echinococcosis: chemotherapy, surgery, and
percutaneous drainage. Although operation per-
formed by the conventional or laparoscopic appro-
ach is still the treatment of choice, controversy
exists about the most appropriate surgical appro-
ach (8-31). Ideal therapy of the hydatid liver disea-
se should aim to cure the disease via eliminating
the parasite with a low morbidity and zero morta-
lity. Surgery remains the gold standard treatment
for hydatid liver disease that favors rapid disappe-
arance of the residual cavity and prevents recur-
rence. Treatment modality should be individuali-
zed to the patient according to the number and lo-
cation of cysts, the presence of cyst infection, and
complications. Radical operations remove the cyst
completely with the pericyst and include pericy-
stectomy and hepatectomy. Conservative operati-
ons evacuate the contents of the cyst without re-
moval of the pericyst. Radical methods include
operations that have excellent results, but they
are feasible in few cases, whereas conservative
procedures, relatively simple and still accepted,
have a higher rate of morbidity. However, for
complicated cysts, external drainage of the cystic
cavity or unroofing procedure, partial pericystec-
tomy and sometimes addition of omentoplasty are

Variable

Group A (n=92) Group B (n=129)

Total (=221) P value

Age (mean=SD - range)

51.3 =13 (18-72)  51.9 = 15.4 (20-77)

51.6 = 14 (18-77) NS!

Gender
Male 45 (48.9%) 53 (41%) 98 (44.3%) NS
Female 47 (51.9%) 76 (58.9) 123 (55.6%)
Serological examination
- 11 (11.6%) 12 (9.3%) 23 (10.4%) NSs?
+ 81 (88.4%) 117 (90.7%) 198 (89.5%)
Number of patients with multiple cysts 30 (32%) 46 (35.6%) 76 (34.3%) NS*
Complicated/Uncomplicated cyst 42/50 52/77 94/127 NS?
Cyst size (cm) 10.5 (5-20) 8.9 (5-17) 9.1 (5-20) Ns*
Cyst classification®,
CE3, Type 11 4 6 10 (4.5%) NS
CE2, Type III 53 79 132 (59.7%) NS
CE4, Type IV 35 44 79 (35.7%) NS

NS: Not significant.

Y Independent sample T-test.

*Gharbi classication was used until 2001, after which cysts were classified according to WHO-IWGE (Table 1)



Radical surgery for hydatid cysts

37

Table 3. Postoperative period in groups - complications and recurrences

Group A (n=92) Group B (n=129) Total P value

Hospital stay (day) (mean+SD - range) 6.7 = 3 (2-21) 7.5 + 4 (2-30) 7.2 = 4 (2-30) NS
Morbidity 3 (3.2%) 15 (11.6%) 18 (8.1%) <0.05*

Biliary peritonitis 0 2 2

Biliary fistula 0 2 2

Cavity abscess 0 1 1

Wound infection 0 2 2

Pneumonia 1 3 4

Pneumothorax 0 1 1

Pleurisy 1 3 4

Cardiac complication 1 1 2
Recurrence 3 (3.2%) 31%* (24%) 34 (15.3%) <0.01*
Mortality 1(1%) 3 (2.3%) 4 (1.8%) NS*

NS: Not significant. SD: Standard deviation.
*One of the patients udverwent three additional operations before

generally preferred. With advances in hepatobili-
ary surgery in the last decade, there has been a
shift towards radical surgical interventions, as se-
en in our institution, because they appear to result
in fewer postoperative complications, in particular
recurrences, and lower mortality than do conser-
vative techniques (32, 33).

Conservative procedures are safer and easier to
perform although morbidity is more prevalent.
Postoperative complication rates have been repor-
ted as 6-47% (34-39). Morbidity after conservative
operations is mainly related to the extent of cavity
remaining after the contents of the cyst have been
evacuated. In the present series, the morbidity ra-
te was significantly higher in Group B. Biliary fis-
tula development was more frequent in the comp-
licated cysts than in the uncomplicated cysts; si-
milarly, cavity infections were also more common
in the complicated cysts (40). These types of comp-
lications, mainly cavity-related, were also more
frequent in the patients who had undergone con-
servative surgical treatment, with a rate of 17.2%.
As for postoperative complications, the presence of
a residual cavity or biliocystic fistula after unroo-
fing or difficulty in controlling bleeding and bile le-
aks of the hepatic parenchyma after pericystec-
tomy may lead to associated blood or bile collecti-
ons, potential sources of deep suppuration; the re-
ported rates are 12% to 26% (41). A variety of tech-
niques, including omentoplasty, introflexion, capi-
tonnage, external drainage, and human fibrin glu-
e on the surface have been recommended to pre-
vent this postoperative complication. Some aut-
hors recommend omentoplasty for its lower morbi-
dity rate (12, 21, 42) and shorter hospital stay (21,
43). In our series, the patients diagnosed with bi-
liary complication, fistula, leakage, or cavity abs-
cess related to bile leak were in Group B and all

" Independent sample T-test.

2 2
: X test

the patients had complicated cysts. In addition to
higher morbidity rates, relapse is also considered
more prevalent in these cases. In principle, en-
docystectomy appears to be an adequate and rela-
tively gentle procedure. However, a need for radi-
cal surgery seems to be warranted by the fact that
echinococcal cysts are capable of forming exogeno-
us daughter cysts in the capsular membrane and
because these daughter cysts can persist in situ af-
ter endocystectomy, causing a recurrence of the di-
sease.

The radical procedures include pericystectomy
and hepatic resection, which increase the operati-
ve risk for a benign disease. However, these proce-
dures are associated with a lower risk of recurren-
ce (44). A pericystectomy, which involves the exci-
sion of a cyst including the surrounding fibrous la-
yer, may minimize this risk. On the other hand,
this technique involves extensive dissection, resul-
ting in a large wound area, which might increase
the risk of bleeding or bile leaks. In case of exten-
sive involvement, an anatomical liver resection
may provide the best option for definitive therapy.
The rate of recurrence after liver hydatid surgery
has been reported to range from 1.1 to 9.6% (45,
46). According to our results, a rate of 3.2% for the
risk of relapse in the patients who underwent ra-
dical surgical procedure was in line with the lite-
rature. This rate was statistically significantly lo-
wer. However, the rate for Group B was 24%. Un-
til recently, there have been no randomized con-
trolled trials investigating the efficacy of radical
and conservative procedures. According to a ran-
domized prospective comparative study in 2007,
Yuksel et al. (47) concluded that radical surgical
resection provides an effective surgical manage-
ment option in preventing early local recurrence
and cavity-related complications when compared
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to conservative surgical approaches. Gollackner et
al. (32) found that radical surgical procedures had
significantly low risk of relapse in contrast to con-
servative techniques. Three retrospective, non-
comparative studies have also concluded that ra-
dical procedures are safe and efficient (48-50).
With a prospective comparative study, Tasev et al.
(51), who compared 102 patients undergoing radi-
cal surgery with 250 patients undergoing conser-
vative surgical procedures, concluded that radical
surgical procedures were associated with lower
postoperative morbidity and mortality rates and a
shorter postoperative hospital stay. However, the-
se procedures were performed more frequently for
hydatid cysts located in the left hepatic lobe. Mou-
men et al. (52) retrospectively evaluated 360 pati-
ents who were treated conservatively by unroofing
(resection of the prominent dome) of the hydatid
cyst of the liver and reported that mortality was
low (1.3%), constituting a clear advantage of this
method with regard to radical surgery. On the ot-
her hand, according to some authors who compa-
red the results of radical and conservative surgical
techniques, recurrence and the type of the surgical
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treatment used were not correlated or presented
no significant disadvantages (38, 53).

The mortality rates following hepatic surgery due
to cyst hydatid range between 2.3% and 2.7% (1).
With repeated surgery for hepatic hydatidosis,
complication rates are higher with mortality rates
of 10% (39). In our present series of patients with
repeated surgery, overall mortality rate was 1.8%.

The data presented in this report emphasize that
compared to conservative techniques, radical pro-
cedures provide significant advantages with res-
pect to the rate of recurrence. Moreover, postope-
rative complications, particularly cavity-related
complications, were more common in the patients
who had undergone conservative surgery. We be-
lieve that radical surgery is an effective and safe
surgical approach for treatment of hepatic hydatid
disease with a lower rate of recurrence.
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