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Summary
Background Hepatic hydatid cystic disease continues
to be a serious health problem and is endemic in Iraq.
There are of two types of cysts: noncomplicated and
complicated cysts. Open surgery is widely practiced
for both types. The aim of this study was to evaluate
the clinical features, management, and outcome of
surgical treatment in both types of cyst.
Methods The study included 150 patients operated on
between 1996 and 2014. The patients’ demographic
data, location, number, size, type of cysts, surgical
procedure performed,morbidity, recurrences, and du-
ration of hospital stay were recorded.
Results There were 102 female and 48 male patients
with an age range of 4–70 years. There were more
patients with noncomplicated cysts than compli-
cated cysts – 94 and 56 patients, respectively. The
complicated disease group had significantly more
pronounced clinical presentations (p < 0.001) and
higher postoperative morbidity (p < 0.001), and with-
out significant change in recurrence rate (p = 0.059).
Mean postoperative hospitalization time for noncom-
plicated cysts was 3.2 days, and for complicated cysts
5.6 days (p < 0.001).
Conclusion The most common type of hydatid cyst
is the noncomplicated type, which has lower com-
plication rates and shorter hospital stay regardless of
the management technique of the cyst cavity. There-
fore, complicated and noncomplicated cysts should
be considered as different forms of the disease entity
with different outcomes.
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Introduction

Hydatid disease is a parasitic disease of worldwide dis-
tribution. It is endemic in Iraq [1, 2] owing to infes-
tation by the Echinococcus granulosus parasite, and it
continues to be an important and challenging med-
ical health problem. Factors such as lack of health
care and education as well as poor hygiene condi-
tions contribute to the development of the disease.
The disease is complex and dynamic, and the liver is
the most commonly involved organ [3, 4]. Patients
may be asymptomatic for years and usually present
with nonspecific complaints, or they may be symp-
tomatic owing to an increase in the size or complica-
tions of the cyst such as infection, rupture (internal or
contained, intrabiliary, intraperitoneal, or intrapleural
rupture), or pressure on the adjacent structures [5].

The key for successful management is early diag-
nosis by sophisticated medical imaging and timely
surgical intervention. The present work focuses on
hepatic hydatid cysts of both the noncomplicated
(NCHHC) and complicated (CHHC) types. Hepatic
hydatid cysts are best diagnosed and monitored using
imaging studies including ultrasound (US). Computed
tomography (CT) and magnetic resonance imaging
(MRI and MRCP) are used in certain selected cases.

Hepatic hydatid cysts can be treated with different
methods such as surgery, chemotherapy, and/or per-
cutaneous aspiration, but surgery remains the estab-
lished treatment [6]. The most effective treatment of
noncomplicated hydatid disease is evacuation of the
cyst contents and decreasing of the dead space of the
cystic cavity; however, in the complicated type there is
no standard surgical management [7] and treatment is
determined according to the stage of the cyst and the
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Fig. 1 Typeof hepatic hydatid cyst andsexdistribution.
(NCHHCnoncomplicatedhepatic hydatid cyst,CHHCcom-
plicatedhepatic hydatid cyst)

relation of the cyst to the biliary ducts or surrounding
organs.

This study was carried out to identify the clinical
presentation, management, and the outcomes of sur-
gical treatment of NCHHC and CHHC.

Methods

We retrospectively reviewed 150 patients with hepatic
hydatid cysts who were treated surgically between
March 1996 and August 2014. Preoperative diag-
nosis was based on history, clinical examination,
and abdominal US. Liver function tests and blood
eosinophils have a very low sensitivity and there-
fore were not routinely used to support the diagnosis
except in selected cases.

The patients were divided into two groups accord-
ing to cyst type: NHHC and CHHC.

Informed consent was obtained from patients in-
cluded in the study, oral consent until December 2001
and then written consent for the rest, which was ob-
tained during hospital admission prior to operation
explaining all the benefits and risks of the surgical
procedure by the resident doctor.

Exclusion criteria were cysts smaller than 4 cm in
diameter, located deep in the liver parenchyma (more
than 4 cm from the liver surface on US imaging), cal-
cified cysts, and associated extrahepatic hydatid cysts.

The choice of operative approach between conser-
vative and radical procedures in addition to other sur-
gical procedures performed at the same time, such
as cholecystectomy and choledochotomy and T-tube
insertion, depended on the type, location, and com-
plications of the cyst. In all cases the approach was
through laparotomy (paramedian or subcostal inci-
sion), and the operative field was carefully isolated
by gauze packs. After a drainage procedure was se-
lected, the cyst contents were aspirated and evacu-

ated completely; the cavity was then carefully exam-
ined for sites of bile leakage, which were sutured if
possible. Management of the residual cavity following
conservative surgery was performed with either exter-
nal drainage or omentoplasty. Deroofing and omen-
toplasty were performed by constructing an omental
flap followed by packing and fixation of the flap in the
residual cavity.

Statistical analyses were performed with SPSS ver-
sion 19, using the Student t test for quantitative vari-
ables, and the chi-square test and Fisher’s exact test
for categorical variables. A value of p < 0.05 was con-
sidered significant.

Results

During the study period, 150 consecutive patients
who had hepatic hydatid cyst were operated on. The
age range was 4–70 years (average, 33.26 ± 15.29 SD).
There were 102 female and 48 male patients. Fe-
male patients outnumbered their male counterparts
in both groups (F/M, 2.1/1), as shown in Fig. 1, but
the sex ratio was not statistically different between
the two groups (p = 0.028 for male patients and p =
0.054 for female patients).

The right lobe (n = 120 patients) was more involved
than the left lobe (n = 17 patients), while both lobes
were involved in 13 patients, as shown in Fig. 2. Single
cysts were found in 117 patients and multiple cysts in
33 patients. The cyst diameter ranged from 5 to 20 cm
in diameter on US examination (see Table 1).

CT was performed in 25% cases (with suspicious
hydatid cyst on US and in multiple cysts). MRI and
MRCP were ordered for patients with features of bil-
iary obstruction (3.3%).

The complicated cyst group included patients with
internal rupture (with and without bile-stained con-
tent), intrabiliary and intraperitoneal rupture, suppu-
ration of the cyst, and cyst with pressure effects on
the adjacent organs.

Noncomplicated cysts were seen in 62.6% of pa-
tients (94 patients) while the complicated type was
observed in 37.3% (56 patients), as shown in Fig. 1.
Types of complicated cysts were as follows: internal
(contained) rupture in 37 cases, intrabiliary rupture
in five cases, pressure effect in three cases, infection
in ten cases, intraperitoneal rupture in one case (see
Table 2).

Significant differences in the clinical manifestations
of the two forms of the disease were seen, with fever,
jaundice, and abdominal mass/tendernessmore com-
mon in patients with CHHC, and incidental discovery
of the disease occurring inmore patients of the NHHC
group. Presenting signs and symptoms are demon-
strated in Table 3.

The type of surgical operation was simple drainage
of the cyst in 143 patients, omentoplasty in four pa-
tients, and radical cyst excision in three patients. An
additional operation was performed on several pa-
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Fig. 2 aLiver lobes involvedbyhydatid cyst (R right lobe,L left lobe,Bboth lobes).bLargecomplicatedhepatic hydatid cyst, bile
stainedwith rupturedmembrane. cCompleteexcisionofhepatichydatidcyst (radicaloperation ).dLargehydatidcystwithhundreds
ofdaughtercysts. eCTscanofupperabdomenshowingmultiplehydatidcystsof the liver. fCTscanofabdomenwithmultiplehepatic
hydatid cysts. gCTscanwithdetachedmembraneof liver hydatid cyst owing to internal rupture

tients, i. e., cholecystectomy in seven patients, chole-
dochotomy and insertion of T-tube in three patients,
and both T-tube with cholecystectomy in two patients
(see Table 4).

The outcomes of surgical treatment and hospi-
tal stay were: two patients had anaphylactic shock,
ten patients had chest infection, with no statistical
difference between complicated and noncomplicated
cases, and there were local surgical complications
including bile leak and fistula in 44 cases (p < 0.001)
and wound infection in 11 cases (p < 0.001).

Recurrence was detected in 13 patients, but it was
not statistically significant (p = 0.059), as shown in
Table 5.

The NCHHC group had a mean hospital stay of
3.7 days, whereas for patients in the CHHC group the
mean hospital stay was 5.6 days (statistically signifi-
cant difference at p < 0.001). There was no mortality
in any of the groups.

The follow-up period in the current study was
2–5 years. The first follow-up visit was after 3 months
and then every 6 months; imaging was performed by
sonographic examination and in the case of recur-
rence a CT scan was ordered.

Discussion

In general, hepatic hydatid cysts are commonly lo-
cated in the right lobe of the liver and are single and
noncomplicated [8, 9]. Cysts may persist for many
years without any symptoms but in some cases they
can cause complications such as rupture into the bil-
iary tree, abdominal cavity, or pleural cavity. Also the
cyst might become infected and eventually replace the
liver parenchyma. Considering the possibility of such
risks, the disease must be diagnosed and treated ef-
fectively [10, 11].

The incidence of CHHC reported in various studies
ranges between one third to as high as 60% of the
total number of patients diagnosed and treated for
echinococcal disease [12, 13].

In the current study, 94 patients (62.6%) had NHHC
and 56 patients (37.3%) had CHHC: There was in-
ternal rupture in 37 patients (24.6%), with infection
in ten patients (6.6%), intrabiliary rupture in five pa-
tients (3.3%), pressure effect in three patients, (2%)
and intraperitoneal rupture in one patient (0.6%). In-
ternal rupture was the most frequent type of compli-
cated cyst; it is detected by the detachment of the
endocyst from the pericyst and is probably related to
decreasing intracystic pressure, degeneration, host re-
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Table 1 Distributionof hepatic hydatid cysts

Variables Patients (n) %

Male 48 32

Female 102 68

Single cysts 117 78

Multiple cysts 33 22

Right lobe 120 80

Left lobe 17 11.3

Both lobes 13 8.6

Cyst diameter
5–7 cm
8–10 cm
>10 cm

65
69
16

43.3
46
10.6

Urban area 30 20

Rural area 120 80

Table 2 Typeof cyst according to ageandsex

Type of cyst No. of patients
and percentage

Sex Average age
(years) in both
sexes

NCHHC 94
62.6%

M 24
F 70

30

CHHC 56
37.3%

M 24
F 32

35

Internal rupture 37
24.6%

M 17
F 20

36.2

Intrabiliary rupture 5
3.3%

M 3
F 2

34.6

Intraperitoneal
rupture

1
0.6%

M 1
F 0

20

Infection 10
6.6%

M 3
F 7

35.3

Pressure effect 3
2%

M 1
F 2

52.5

NCHHC noncomplicated hepatic hydatid cysts, CHHC complicated hepatic
hydatid cysts, M male, F female

Table 3 Clinical presentationof patientswithhepatic hy-
datid cysts

Clinical presentation NCHHC CHHC p

Asymptomatic 34 7 0.001

Pain/mass/
hepatomegaly

53 49 <0.001

Fever/mass 2 15 <0.001

Jaundice 0 7 <0.001

NCHHC noncomplicated hepatic hydatid cysts, CHHC complicated hepatic
hydatid cysts

sponse, trauma, or response to medical therapy and
percutaneous drainage [14–16].

The variation in the disease process has led to
a wide range of treatment modalities with an equally
wide range of technological and training backgrounds
necessary for implementation and delivery. Therefore,
there is no “one size fits all” management approach
available, and a stage-specific approach currently ap-
pears to be the best way to manage this condition
[17]. Surgical treatment still remains the primary

treatment of choice in the management of hydatid
disease. Treatment of the cystic cavity is the prin-
cipal issue in this disease. Many debatable results
have been reported in relation to the surgical treat-
ment of the cystic cavity. Some authors prefer radical
operations, such as hepatectomy, resection of the
cyst, or pericystectomy. Cysts located peripherally
and pedunculated cysts can be excised entirely. Such
operations have high morbidity and mortality rates
and can be considered radical procedures for such
a benign disease. As a result, conservative surgical
procedures were selected more frequently in both
groups in our study.

The surgical procedures selected to manage com-
plicated and noncomplicated cysts are demonstrated
in Table 4. Several methods have been put forward for
the management of the residual cyst cavity, and de-
pending on the site, size, type, and preference of the
surgeon, these techniques are:

1. Open drainage of the cyst cavity into the peritoneal
cavity in the case of small, superficial, and shallow
uninfected cysts. A complication is intestinal en-
trapment if the cavity is at the inferior aspect of the
liver or abscess formation particularly if the cyst is
near the diaphragm, which did not apply in our
cases.

2. Obliteration of the residual cavity in the case of
deeply located cysts by capsulorrhaphy. The cav-
ity is filled with normal saline and the opening of
the cavity is closed without any drain. Capitonnage:
the dead space is obliterated by a series of purse-
string sutures starting from the bottom of the peri-
cyst. Introflexion: is a modification of capitonnage
in which the upper edge of the pericyst is sutured
to the deepest part of the cavity with absorbable
sutures and then the edge of the pericyst is sutured
to the collapsed edge by a running suture. The risk
of this procedure is injury to the blood vessels and
biliary tract, which is why it was avoided in the cur-
rent study. In omentoplasty, a flap of omentum is
brought to rest within the pericyst cavity with the
assumption that the omentum will seal small bil-
iary leaks and obliterate the cavity, tool.

3. External tube drainage: An tube drain with an ap-
propriate diameter is placed in the cyst cavity after
complete evacuation of its content and the drain
is brought out through a separate opening in the
case of infected cysts and cysts with biliary com-
munication. From all these procedures, external
drainage seems to be the most effective in my ex-
perience, and it is simple and safe regardless of the
cyst number and position.

Less invasive techniques include a percutaneous ap-
proach under ultrasound guidance: PAIR (puncture,
aspiration, injection, reaspiration) is indicated for
accessible cysts, infected cysts, recurrent cysts af-
ter operation, or if a patient is not fit for or refuses
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Table 4 Typesof surgical procedure

Types of operation No. of patients %

External drainage and evacuation 143 95.3

Deroofing and omentoplasty 4 2.6

Total cyst excision (radical operation) 3 2

Total patients 150 100

Additional operationa

Cholecystectomy
Choledochotomy and T-tube insertion
Cholecystectomy, choledochotomy and
T-tube insertion

7
3
2

4.6
2
1.3

aAdditional operation represents patients with hydatid cyst operation (within
the total number of 150) in addition to other operations in the same session
such as removal of the gall bladder or exploration of the common bile duct
or both

Table 5 Outcomesof surgical treatment andhospital stay

Morbidity Noncomplicated
cysts

Complicated
cysts

p

Chest infection 4 6 NS

Deep vein thrombosis 0 0 NS

Anaphylactic shock 1 1 NS

Wound infection 3 8 <0.001

Biliary leak and fistula 14 30 <0.001

Recurrence 5 8 0.059
NS

Hospital stay 3.7 days 5.6 days <0.001

NS not significant

surgery. Laparoscopic surgery is another option, and
needs proper patient selection and experienced la-
paroscopic surgeons. However, there have been no
controlled clinical trials comparing the efficacy of the
less invasive techniques with open surgery. In a large
series of 304 patients, external tube drainage was
associated with a high incidence of infective com-
plications (29.5%) and long-lasting biliary fistulae
(8.2%) [18]. In our study, biliary leak and fistula were
seen in only 44 patients (29.3%). In all, 14 patients
with NCHHC and 30 patients with CHHC were man-
aged by external tube drainage and all of the discharge
disappeared after 4–8 weeks without the need for a
surgical or endoscopic intervention.

Omentoplasty is useful in patients with a small bil-
iary communication [19], and is used mainly for cysts
with an accessible roof, a thick wall, and those that
are uncomplicated (not infected and no definite bile
leak). A flap of omentum is brought to rest within the
pericyst cavity with the assumption that the omentum
will seal small biliary leaks and obliterate the cavity
and also protect against infection by promoting reab-
sorption of serosal fluid and by inducing macrophage
migration in septic foci. Omentoplasty was carried out
on only four patients in this study and cannot be ap-
plied in the following cases: cysts located in the supe-
rior–posterior aspect of the liver, large cysts, multiple
cysts, cysts with a thin wall, and complicated cysts.

Internal (contained) rupture was seen in 37 patients
(24.6%) in this study and 60% of internal rupture
cysts with bile-stained content were treated by exter-
nal tube drainage in 35 patients and with deroofing
and omentoplasty in one patient; three patients had
radical excision. Infection of the cyst was encountered
in 6.6% of patients. The presence of cyst leakage leads
to bacterial contamination of the endocystic fluid, and
therefore it is believed that the cystobiliary commu-
nication is the more frequent cause of infection [20,
21]. Clinical manifestations in acute cyst infection re-
semble those of liver pyogenic abscess (pyrexia, chills,
and increased abdominal pain).

Intrabiliary rupture was detected in five patients
(3.3%) and all of them presented with jaundice, fever,
and a tender right hypochondrium. A dilated biliary
duct was seen ON US and confirmed by MRCP in
three patients, who were treated by drainage of the
cyst content and choledochotomy with T-tube inser-
tion. After 10 days, T-tube cholangiography was per-
formed and the tube was removed. Three patients
had a fistula, which closed spontaneously after a max-
imum period of 8 weeks without endoscopic or surgi-
cal intervention.

Peritoneal rupture of echinococcal cysts is a rare
but hazardous complication. Abdominal trauma com-
bined with the presence of large, superficial, thin-
walled cysts in the anterior and inferior part of the
liver are factors predisposing toward cyst rupture, al-
though spontaneous rupture is not uncommon [12,
22].

Peritoneal rupture is sometimes silent, and dis-
seminated secondary abdominal echinococcosis is
found after a long asymptomatic period, with the
patient unaware of when the rupture occurred [23].
In this study, we encountered one patient with in-
traperitoneal rupture of the hepatic hydatid cyst that
presented as acute abdomen (board-like rigidity) with
hypotension and urticaria following blunt trauma to
the abdomen; the patients had an uneventful recovery
following drainage of the cyst and peritoneal toilet.

The higher incidence of postoperative complica-
tions in the CHHC group is a rather predictable re-
sult considering the difficulties associated with com-
plicated disease management.

Outcomes were measured by postoperative cavity-
related complications, such as biliary leakage (leak-
age for 10 days or less), biliary fistula (leakage for
more than 10 days), cavity infections, recurrence, and
postoperative hospitalization. Medical complications
include anaphylactic shock in two patients and chest
infection in ten patients, with no significant difference
between the groups.

Surgical complications included 44 patients with
bile discharge, namely, 34 patients with biliary leakage
and ten patients with biliary fistula, which continued
discharging bile in the range of 250–300 ml/day, and
then reduced gradually over 4–8 weeks without any
surgical or endoscopic intervention. There was also
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superficial wound infection in eight patients and deep
abdominal abscess in three patients. These complica-
tions were encountered in the CHHC groupmore than
in the NCHHC with a statistically significant differ-
ence between groups for certain complications such
as wound infection (p = 0.001), bile leak and fistula,
as well as hospital stay (p < 0.001).

Despite the number of therapies now available, re-
currence remains one of the major problems in the
management of hydatid disease, ranging from 4.6 to
22.0% in different series [24, 25]. Recurrence of the
cyst was observed in 13 patients (8.6%), regardless of
the type of intervention: in five patients with NCHHC
and eight patients with CHHC (p = 0.059; not signif-
icant). The main reasons for recurrence appeared to
be microscopic spillage of live parasites, failure to re-
move all viable cysts at inaccessible or difficult loca-
tions, or leaving a residual cyst wall at the initial op-
eration. The latter was especially true among patients
with long-standing active cysts where there may have
been penetration through the original pericyst.

A limitation of the current study is that the techni-
cal procedure of choice is controversial, since there is
a lack of appropriate randomized controlled studies to
optimize the methods of treatment and to reduce the
recurrence rate and need for postoperative treatment.

Conclusion

In conclusion, the most common type of hepatic hy-
datid cyst is the noncomplicated type, which has lower
complication rates and a shorter hospital stay than the
complicated type, regardless of the management tech-
nique used for the cavity. Therefore, complicated and
noncomplicated cysts should be considered different
forms of this disease entity with different outcomes.
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