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Abstract

Background Hydatid recurrence after surgery is about
10 %. It still constitutes a problem both in terms of path-
ophysiology and management of recurrence.

Aim The aim of this study was to assess the management
of abdominal hydatid recurrence after surgical treatment
for liver hydatid cyst and to identify the predictive factors
of recurrence.

Methods We retrospectively included all the patients
operated on between January 1, 2008, and December 31,
2012, in the Department “B” of Charles Nicolle Hospital
(Tunisia), for abdominal hydatid recurrence. Sixteen men
and 33 women, with a median age of 45 years, were
included. For all patients, clinical variables and morpho-
logical and intra-operative characteristics concerning both
the hydatid cysts previously treated and the recurrent cysts
were collected. Surgical procedures were recorded as well
as the immediate and long-term outcomes. Comparative
studies were performed: “extrahepatic recurrence versus
No,” “peritoneal recurrence versus No,” and “open
approach versus laparoscopic approach.” A univariate
analysis followed by a multivariate analysis was carried out
to determine predictive factors of hydatid recurrence.
Results Comparative analysis showed that laparoscopic
approach, segments II and III localization, and postopera-
tive complications during the first intervention were
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associated with a greater number of both peritoneal and
extrahepatic hydatid recurrence. Multivariate analysis
retained the laparoscopic approach as a predictive factor of
both peritoneal recurrence (OR 5.5; 95 % CI 1.56;
p = 0.008) and abdominal extrahepatic recurrence (OR
3.54; 95 % CI 1.08; p = 0.035).

Conclusion Laparoscopic approach for the treatment of
liver hydatid cysts was associated with a higher rate of
extrahepatic and peritoneal recurrence than open.

Keywords Liver - Cystic echinococcosis - Hydatid cyst -
Hydatid recurrence - Laparoscopic approach - Open
approach

Hydatid recurrence after surgery for hydatid cyst of the
liver is around 10 % [1]. This rate is higher after conser-
vative surgery than radical surgery [2-5]. Predictive factors
of hydatid recurrence in the medical literature were the
following: (1) leaving in place exogenous daughter cyst
especially in long-standing cysts, and (2) spillage of the
cystic contents [1, 6]. By avoiding these two factors, some
authors reported recurrence rate below 10 % independently
of the surgical techniques and the surgical approaches
(open or laparoscopic) [6, 7]. After introduction of lapa-
roscopy, several articles [8—10] reported surgical treatment
of liver hydatid cyst by laparoscopic approach. These
articles showed the feasibility of the new laparoscopic
approach and reported a lower recurrence rate around 3 %
[8, 9].

The aim of this study was to assess the management of
abdominal hydatid recurrence after surgical treatment for
liver hydatid cyst, operated on in surgical unit B of Charles
Nicolle Hospital, and to identify the predictive factors of
recurrence.
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Methods
Definition of recurrence

Hydatid recurrence is defined as the appearance of new
active cysts after therapy of intrahepatic or extrahepatic
disease. It manifests as reappearance of live cysts at the site
of a previously treated cyst or the appearance of new
extrahepatic disease resulting from procedure-related
spillage [1].

Eligibility criteria

We evaluated retrospectively the consecutive patients
surgically treated for hydatid recurrence at the surgical unit
“B” of Charles Nicolle Hospital, Tunis, Tunisia, between
January 1, 2008, and December 31, 2012. Forty nine
patients were included. All included patients were operated
on previously for liver hydatid cyst associated or not with
other abdominal localization. Patients who underwent
surgery elsewhere for hepatic hydatid disease and referred
to our surgical unit for recurrence were included also in this
study. For all patients, the diagnosis of hydatid recurrence
was made based on abdominal ultrasonography (US) and
computed tomography (CT) findings. Echinococcus gran-
ulosus serology (ELISA) was not performed for all
patients. Indeed, the positivity of this test after hydatid
surgery may be confusing [2, 10].

Were excluded two patients with hydatid recurrence
treated by the method of Puncture, Aspiration, Injection
and Re-aspiration (PAIR) [11].

Primary surgical procedures

Two surgical approaches have been used for the primary
treatment of hydatid cysts: laparoscopic approach and open
approach. Conservative surgery was performed for all
patients who had laparoscopic approach. The different
steps through laparoscopic approach were carried out in the
same; after creation of CO, pneumoperitoneum, (1)
injection of hypertonic saline (9 %) around the liver, (2)
aspiration of the cyst via a Monod trocar (Fig. 1), and (3) if
the cystic content was not bilious, injection of hypertonic
saline via the same trocar was performed. In case of bilious
intracystic content, the residual cavity was inspected
looking for bilio-cystic fistula. The small bilio-cystic fis-
tulas (<5 mm) were respected, whereas large bilio-cystic
fistulas (=5 mm) were intubated and drained. (4) Hyper-
tonic saline was left into the cyst during 10 min afterward
the cyst content was aspirated, and then, (5) unroofing
technique was afterward performed.

As regards the open approach, conservative surgery
(unroofing + omentoplasty) [12] was used for all patients

Fig. 1 Monod trocar

except two: one underwent pericystectomy [13] and
another one underwent hepatic resection [13].

Data collection

In first step concerning primary intervention, the following
variables were culled: age, sex, and medical history of the
primary hydatid disease treated (clinical presentation,
number, size and location of the hydatid cyst, imaging
findings, surgical approach and technique, intra-operative
findings, surgical outcomes, and antiparasitic drug treat-
ment intake). Concerning hydatid recurrence, the following
variables were culled: delay of recurrence, the number of
previous recurrence episodes surgically treated, number,
size and location of recurrent hydatid disease, and surgical
technique.

Outcome measures after surgery for hydatid recurrence

Two variables were considered: (1) Postoperative mortality
was defined as any and all deaths occurring during hospital
stay or within 30 days after discharge, and (2) postoperative
morbidity was defined according to the Centers for Disease
Control and Prevention classification [14] with some modifi-
cations. Overall postoperative morbidity was modified to
include the following: (1) organ/space surgical site infection
[14]; (2) deep bleeding or hematoma, whether infected or not;
(3) bile leakage as diagnosed by discharge through drainage,
visualization through fistulography, or external bile tract
drainage, or by endoscopic retrograde cholangiography.

Statistical analysis

All data were recorded using SPSS software, version 17 for
Windows (SPSS Inc.). We conducted a descriptive analysis
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followed by comparative studies: (1) extrahepatic recur-
rence versus no recurrence, (2) peritoneal recurrence versus
no recurrence, and (3) laparoscopic approach versus open
approach. Qualitative variables were mentioned by its
percentage and quantitative variables by mean + standard
deviation when distribution was Gaussian and otherwise by
median and range values. Statistical comparisons were
performed using the y2 test for categorical variables and
Student’s ¢ test for continuous variables. Statistical signif-
icance was considered when p value was less than 0.05.
Variables identified by univariate analysis were introduced
in a logistic regression model to determine predictive
factors of hydatid recurrence.

Results
Descriptive analysis (Table 1)

Forty nine patients were treated surgically for hydatid
recurrence. The female/male ratio was 33/16 with a median
age of 45 (range 23-84) years. Among these patients, 17
were referred with recurrent hydatid disease after previous
surgery in other institute.

Concerning the primary hydatid disease, the most
common symptom was pain in the right-upper quadrant in
33 patients (67 %), while 13 (27 %) patients showed
clinical signs of complicated cyst as fever (2 cases),
jaundice (9 cases), chest pain, and irritating cough related
to a thoracic complication (one case) or signs of peritoneal
irritation (one case). On the other hand, three patients
(6 %) were asymptomatic. Hydatid disease was localized
only in the liver in 44 cases (90 %), while other organs
were also affected in the remaining 5 cases. The liver cyst
was unique in 33 cases (67 %) and multiple in 16 cases
(33 %). The average size of the larger cyst was 11.1 + 4.1
(range 4-22) cm. The most common ultrasonographic
appearance according to the classification of Gharbi was
type III (54 %). Twenty-two patients were treated initially
by laparoscopic approach, and open surgery was performed
for the remaining 27 patients. In the group of open
approach, two patients were treated by radical procedure
(pericystectomy = 1, hepatic resection = 1). All the
remaining patients underwent conservative treatment by
laparoscopic or open approach. Among the 22 laparoscopic
approaches, only one case of spillage was noted. There
were two preemptive conversions due to difficulties to
locate and/or to drain a large bilio-cystic fistula. Overall
postoperative complications were made mainly of suppu-
ration of the residual cavity (11 cases). None of the patients
received preoperative or postoperative antiparasitic drug
treatment. All details of clinical and imaging findings,
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Table 1 Demographic data of primary operated hydatid cysts

Variables No. of %
subject
(n =49)
Clinical findings
Asymptomatic 3 6.0
Abdominal pain 33 67
Fever 2 4.0
Jaundice 9 19
Respiratory signs 1 2.0
Peritoneal irritation 1 2.0
Cyst localization
Liver only 44 90
Liver + extrahepatic sites 5 10
Peritoneal cavity (n = 4)
Spleen (n = 2)
Diaphragm (n = 2)
Lung (n = 1)
Hepatic cyst localization
Segments II, III 11 23
Segments IV, V, VI 7 15
Segments VII, VIII 30 62
Number of hydatid cyst of the liver
Unique 33 67
2 and more 16 33
Gharbi’s morphologic type
Type I 7 19
Type II 2 5.0
Type 1II 20 54
Type IV 8 22
Type V 0 0.0
Surgical technique
Open (n = 27)
Conservative (n = 25)
Unroofing 20 41
+omentoplasty 5 10
Radical (n = 2)
Pericystectomy 1
Hepatic resection 1
Laparoscopic (n = 22)
Conservative (n = 22)
Unroofing 7 14
+omentoplasty 15 31
Radical (n = 0) 0 0
Postoperative complications
No 37 76
Yes 12 24

Cavity suppuration (n = 11)
External biliary fistula(n = 3)
Pleural effusion (n = 1)




Surg Endosc (2015) 29:86-93

89

Fig. 2 Previous performed
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surgical procedures, and postoperative complications of
primary cysts are summarized in Table 1.

The delay of recurrence ranged from 7 months to
28 years with a median of 41 months. Nineteen patients
(39 %) have already been treated for hydatid recurrences:
Open approach was performed in 14 cases, and laparo-
scopic approach in 4 cases, and one patient was operated
on previously at 3 times for hydatid disease (first by lap-
arotomy and then two times by laparoscopy). The choice of
surgical approach was at the discretion of the surgeon. The
surgery was conservative in all these cases (Fig. 2).

Concerning the last hydatid recurrence (49 patients), the
median number of recurrent cysts was 2 (range 1-12) and
the average size of the larger cyst was 8.8 + 3.9 (range
3-15) cm. The recurrence was localized only in the liver in
26 cases. Other organs were also affected in 14 cases,
whereas recurrence occurred on extrahepatic sites only in 9
cases. The main site of extrahepatic recurrence was the
peritoneal cavity (19 cases, 39 %). Peritoneal cysts were
located mostly under the diaphragm, in the two paracolic
gutters or in the pelvis (Fig. 3). Antiparasitic drug treat-
ment has been associated with surgery only in 36 cases
(74 %). The remaining patients have not received the
antiparasitic drug due to unavailability of this treatment.
Open surgery was performed for all 49 patients with
hydatid recurrence. Postoperative adhesions were respon-
sible for operative difficulties in 49 % of cases. All the

1%t recurrence
n=12

sites of recurrence and the details of surgical procedures
are presented in Table 2. One death occurred on postop-
erative day 2 owing to septic shock after surgery of an
infected hydatid cyst complicated by rupture into the bili-
ary tract with acute cholangitis. Postoperative complica-
tions included two external biliary fistulas which dried up
spontaneously after 2 and 3 weeks, respectively. However,
during the follow-up that ranges from 1 to 47 months
(median follow-up = 13.5 months), nine patients out of 48
had new recurrence (19 %). Univariate analysis, comparing
the nine patients with new recurrence versus the 39 patients
without, showed no predictive variables.

Risk factors of peritoneal and extrahepatic recurrence

Three factors were associated with both intra-abdominal
hydatid recurrence outside the liver and peritoneal recur-
rence: laparoscopic approach, segments II and III locali-
zation, and postoperative complications (suppuration of the
residual cavity and/or external biliary fistula) (Table 3).
Indeed, of the 22 patients treated by laparoscopy, 14
developed intra-abdominal recurrence outside the liver
(» = 0.035) and 13 developed peritoneal recurrence
(p = 0.008). It was the same for the 11 patients treated for
cysts localized in segments II and III who developed intra-
abdominal recurrence in 8 cases (p = 0.01) and peritoneal
recurrence in 8 cases also (p = 0.006). As regards the 12
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Fig. 3 (a, b) Peritoneal recurrence under the liver (white arrows), in
the paracolic gutter (black arrows) and under the diaphragm (large
white arrow) in a 44 year-old-man operated 7 years ago for hydatid

patients who have presented postoperative complications, 9
developed intra-abdominal recurrence (p = 0.025) and 8
developed peritoneal recurrence (p = 0.039). Multivariate
analysis retained the laparoscopic approach as a predictive
factor of both peritoneal recurrence with an odds ratio of
55 (95 % CI 1.56; p =0.008) and intra-abdominal
recurrence outside the liver with an odds ratio of 3.54
(95 % CI 1.08; p = 0.035).

Laparoscopic approach versus open approach (Table 4)

The comparison between laparoscopic and open approach
while respecting the intent to treat and using the method of
extreme bias showed that there was tendency to use lapa-
roscopic approach for hydatid cysts of segments II, III, IV,
V, VI (p = 0.089) and for single hepatic cysts (p = 0.065)
without associated extrahepatic locations (p = 0.056).
After open approach, recurrence was much more often
located in the same previously treated site than after
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cyst of the liver by laparoscopic approach. (¢, d) peritoneal recurrence
in the right paracolic gutter (black arrow) and the pelvis (white
arrows)

laparoscopy (p = 0.02). Moreover, postoperative compli-
cations were higher after laparoscopic approach
(p = 0.002), and the delay of recurrence was shorter after
laparoscopic approach (p = 0.004). By contrast, the oper-
ating difficulties during the intervention for recurrent
hydatid disease were lower after a primary treatment by
laparoscopic approach (p = 0.018).

Discussion

This study showed that both intra-abdominal recurrences
outside the liver and peritoneal hydatid recurrence were
more common after primary laparoscopic approach than a
primary open approach (p = 0.01 and p = 0.006).

The proportion of patients with peritoneal recurrence in
our study (39 %) was high compared to the series of
Prousalidis et al. [7] who reported eight peritoneal recur-
rences of a total of 51 cases of hydatid recurrence after
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Table 2 Sites of recurrence and surgical techniques for hydatid Table 4 Laparoscopic versus open approach
recurrence - -
Variables Laparoscopic Open )4
Variables No. of cases (n = 49) % approach approach
(n = 22) (n=27)

Site of recurrence
Liver only 26 53 Primary extrahepatic 0 5 0.056

. L localization
Liver + extrahepatic sites 14 29

L. Recurrence in the same previously treated site
Extrahepatic sites only 9 18
. Yes 3 12 0.02
Organs affected by recurrence (except liver)
. . No 12 15
Peritoneal cavity 19 44
Median number of primary 1.3 3.6 0.065

Spleen 9 21 hepati

i epatic cysts
Dlaphragl'n 7 16 Postoperative complications 10 2 0.002
Retro peritoneum 4 10 Median delay of recurrence  37.6 94.8 0.004
Lung 3 (months)
Pleural cavity 1 Operating difficulties during 1 23 0.018
Surgical technique surgery for hydatid
Hepatic recurrence (n = 40) recurrence

Unroofing 23 58

Unroofing + omentoplasty 15 38 location of hydatid cysts in segments II and III) were

Pericystectomy 2 4  related probably to the laparoscopic approach. Indeed,
Intra-abdominal extrahepatic recurrence (n = 37) postoperative complications were higher after laparoscopic

Unroofing 16 43  approach (p = 0.002), and there was a tendency to treat

Pericystectomy 17 46  cysts of segments II, III, IV, V, VI by laparoscopic

Splenectomy 4 11 approach (p = 0.089).

initial surgical treatment by open approach (recurrence
rate = 15.7 %). Furthermore, only one case of peritoneal
recurrence was observed by Kapan et al. [6] among the 8
hydatid recurrences of his series. The authors [6] did not
specify whether the peritoneal recurrence has occurred
after open or laparoscopic approach.

The laparoscopic approach has been identified in our
study as the only risk factor for peritoneal recurrence by
multivariate analysis. The other two factors identified by
univariate analysis (postoperative complications and

The results of the laparoscopic approach in our series in
terms of postoperative complications, extrahepatic recur-
rence, and delay of recurrence were less favorable than
those of open approach although laparoscopy was per-
formed in patients with a lesser number of cyst (p = 0.065)
and with no primary extrahepatic hydatid locations
(p = 0.056).

In our series, the location of most peritoneal recurrent
cysts was in the lowest down areas of the peritoneum such
as areas under the diaphragm, the two paracolic gutters, or
the pelvis. This fact was in favor of spillage of hydatid

Table 3 Peritoneal and
extrahepatic, intra-abdominal

Variables

Intra-abdominal recurrence outside the liver

Peritoneal recurrence

recurrence according to the

Yes (n = 23)

No(n=26) p Yes (n = 19) No (n=30) p

characteristics of the primary
hydatid cyst (univariate
analysis)

Hepatic cyst localization
Segments II, III 8
Segments IV, V, VI 0
Segments VII, VIII 14
Surgical approach

Open 9
Laparoscopy 14
Postoperative complications
Yes 9
No 14

0.01 8 3 0.006
16 10 20

18 0.035 6 21 0.008
13 9

3 0.025 8 4 0.039
23 11 26
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material during the manipulation of the primary hydatid
cyst.

In our opinion, the risk of spillage and dissemination of
hydatid material in the peritoneum during conservative
procedures is probably more important in the laparoscopic
than open approach. This higher risk can be explained by
the combined effect of two factors. First, in open approach,
puncture of the hydatid cyst was made after isolation of the
cyst and its surrounding areas from the rest of the abdominal
cavity by using gauze swabs soaked by scolicidal solution.
This procedure prevents hydatid dissemination in the peri-
toneum even in case of spillage. However, this precaution is
not well feasible in laparoscopy. Secondly, in case of
spillage, the effect of pneumoperitoneum insufflation would
promote the spread of hydatid material throughout the
peritoneal cavity. This was demonstrated by the results of
our study in which the precautions used (position of an
aspirator near the point of puncture and irrigation of the
surrounding areas of the cyst by scolicidal solution) were
insufficient. How to deal with these disadvantages? Several
devices have been used: Seven et al. [8] utilized a special
umbrella trocar which allowed to applying the cyst against
the abdominal wall and thus reducing the risk of spillage.
This study involved 33 patients with one recurrence after an
average follow-up of 17 months. Two surgical teams [9, 15]
performed an initial decompression of the cyst with a fine
needle and then replaced with equal volume of scolicidal
solution to sterilize the cyst. However, as explained by
Acarli et al. [16], this technique has two drawbacks. First,
the fine needle gets obstructed easily by hydatid membranes
or by daughter cysts. Second, as demonstrated by Bickel
et al. [17] in their experimental study, puncture of cyst
under pressure is often accompanied with spillage even
when using a fine needle. Three years later, Bickel et al. [18]
developed the isolated hypobaric technique in which all the
maneuvers on the cyst were carried out through an assem-
bled transparent cannula with vacuum inside, while its tip
adhered firmly to the cyst wall. With this method, the same
authors [18] treated 52 hydatid cysts. No recurrence was
observed after median postoperative follow-up of
47 months. Finally, using a minimum of 4 weeks of pre-
operative albendazole treatment would reduce both the
viability of the cyst and the intracystic pressure, and
therefore, it would reduce the consequences of contamina-
tion when spillage occurs [19, 20].

Conclusion
Treatment of the hydatid cyst by laparoscopy must take
into account the high risk of spillage of hydatid material

and the peritoneal contamination. That is why this
approach must be used only in the presence of adapted
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material and must be associated with preoperative anti-
parasitic drug treatment.

We need randomized trial comparing laparoscopic to
open approach using a new adapted device to aspirate cyst
content without the risk of spillage.
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