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Abstract
Background and Aim: We prospectively compared the clinical outcomes of radical
and conservative surgical procedures for primary liver hydatid cysts, additionally radi-
cal surgical procedures with and without the two-month administration of albendazole
after the operation were compared.
Methods: Overall, 90 patients undergoing open surgical treatment for liver hydatid
cysts were divided into three surgical groups: first group, patients who underwent rad-
ical surgery (pericystectomy) followed by albendazole treatment for 2 months follow-
ing the operation group; second group, patients who underwent radical
surgery(pericystectomy) without receiving albendazole after surgery group; third
group, patients, who underwent conservative surgery (partial cystectomy) with albe-
ndazole treatment after surgery. The clinical outcomes and rate of recurrence were
analyzed in follow-up period.
Results: The mean surgery duration in the Radical groups was significantly longer
in comparison to the Conservative surgery + Albendazole group. (212.0 and
202.5 min vs. 173.2 min; p < 0.05). Blood loss in the Radical groups was signifi-
cantly higher in comparison to the Conservative surgery + Albendazole group
(218.3 and 174.6 ml vs. 67.2 ml; p < 0.05). However, postoperative complication
rate in the Radical group was significantly lower in comparison to Conservative
surgery + Albendazole group (13.3% [n = 4] and 6.7% [n = 2] vs. 36%
[n = 11]; p < 0.05). The postoperative hospital stay in both Radical groups was
significantly lower in comparison to the Conservative surgery + Albendazole
group (7.9 and 7.4 days vs. 11.3 days; p < 0.05).
Conclusion: In comparison to conservative surgery, radical surgery is a preferable
treatment modality for patients with active liver hydatid cysts. Postoperative albe-
ndazole treatment is preferable, regardless of the type of surgical procedure.

Introduction
Echinococcosis (hydatid cyst disease) is a parasitic disease that
has a cosmopolitan distribution and which represents a major
public health problem in endemic countries.1 Despite its benign
outcome, management of the disease presents a dilemma for sur-
gical clinics because of the high complication and recurrence
rates, which lead to prolonged hospitalization.2 The liver (liver
hydatid cyst; LHC) is the organ most frequently affected by echi-
nococcosis.3 Currently, there are several treatment modalities for
active LHC (minimally invasive treatment, conservative surgical
treatment, and radical surgical treatment), which are selected
according to the number of cysts, stage, size, and location.3

Because of the limited efficacy of systemic chemotherapy alone
and minimally invasive treatment, the surgical treatment has been

accepted as the gold standard for the management of LHC.4 Rad-
ical surgical management (complete removal of all layers of
LHC including fibrous capsule), despite being more aggressive
surgery in comparison to conservative surgery (evacuating cyst
content, leaving residual cavity with fibrous capsule), has been
proposed as the most effective technique with the lowest rate of
recurrence after surgery.2 On the other hand, in Kazakhstan, albe-
ndazole as a subsequent therapy after surgery, is not covered by
governmental insurance, and not all patients receive albendazole
after surgery because of the cost of the drug. Thus, we prospec-
tively compared the clinical outcomes of radical and conservative
surgical procedures for LHC, additionally radical surgical proce-
dures with and without the administration of albendazole for two
months after the operation were compared.
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Material and methods
The present study was approved by the ethics committee of
Syzganov’s National Scientific Center of Surgery on January
2017 (protocol number 2). Research was carried out in accor-
dance with the conditions of the Declaration of Helsinki
(Research Registry number: research registry5568). In addition,
this study has been reported in line with Strengthening the
Reporting of Cohort Studies in Surgery (STROCSS) criteria.5 In
total, 90 patients who underwent surgical treatment for LHC
in our hospital by an open procedure were enrolled in this study
from January 2017 to August 2019. Patients of 18–70 years of
age with active primary LHC (size: >5 cm) without extrahepatic
localization and without previous treatment were eligible to par-
ticipate in this study. Written informed consent was obtained
from each participant before surgery. Preoperatively, chest X-ray,
computed tomography (CT), and ultrasound of the abdominal
cavity (US) were performed to determine the size, number, loca-
tion, and stage of LHC. LHC was classified according to the
World Health Organization Informal Working Group on Echino-
coccosis (WHO-IWGE) classification.6 The following exclusion
criteria were applied: a history of previous surgical or drug

treatment; extrahepatic localization; cyst size <5 cm (treated with
albendazole without surgery) and no active cysts (CE4 or CE5).
The patients were prospectively divided into three groups in a
1:1:1 ratio.

Overall, 90 patients undergoing open surgical treatment
for LHC were divided into three surgical groups: s: first group,
patients who underwent radical surgery (pericystectomy: com-
plete removal of the cyst with fibrous capsule) followed by albe-
ndazole treatment for 2 months following the operation (Radical
+ Alb) group; second group, patients who underwent radical
surgery(pericystectomy) without receiving albendazole after sur-
gery (Radical � noAlb) group; third group, patients, who under-
went conservative surgery (partial cystectomy; evacuating cyst
content, leaving residual cavity with fibrous capsule) with albe-
ndazole treatment after surgery (Conservative + Alb). The clini-
cal outcomes and rate of recurrence were analyzed in the follow-
up period.

Surgical technique
Partial cystectomy. We performed laparotomy for all cases in
this study. After observing all of the rules of anti-parasiticity and

TABLE 1 The preoperative characteristics of the patients

Radical + Alb Radical � noAlb Conservative + Alb

p-value
(n = 30) (n = 30) (n = 30)

Medium (min–max) Medium (min–max) Medium (min–max)

Age 35.2 (18–66) 36.6 (17–66) 35.8 (16–70) Ns
Sex (m/f) (10/20) (9/21) (20/10) Ns
Body mass index 23.1 (17.2–31.4) 23,3 (17.9–29.7) 24.5 (16.9–29.0) ns
Number of cysts 1.52 (1–4) 1.17 (1–2) 2.17 (1–12) ns
Size (cm) 10.3 (6.0–25.0) 9.9 (6.0–16.0) 9.9 (5.8–19.0) ns
Right lobe 16 (53.4%) 22 (64%) 20 (66.6%) ns

Left lobe 7 (23.3%) 4 (18%) 4 (13.4%) ns
Bilobar location 7 (23.3%) 4 (18%) 6 (20%) ns
≤ 2 segments 21 (70%) 25 (83.3%) 24 (80%) ns
≥ 3 segments 9 (30%) 5 (16.7%) 6 (20%) ns

Hydatid serology 12/18 9/21 7/23 ns

TABLE 2 The surgical outcomes and the postoperative complications

Radical + Alb Radical � noAlb Conservative + Alb
(n = 30) (n = 30) (n = 30) p-value

Operation time (min) 212 (120–540) 202.5 (150–420) 173.2 (85–560) p < 0.05

Blood loss (ml) 218.3 (50–1500) 174.6 (40–600) 67.2 (30–150) p < 0.05

Complications: 4 (13.3%) 2 (6.7%) 11 (36.6%) p < 0.05

Biliary complications 2 0 1 ns
Intra-abdominal abscess 0 1 2 ns
Pleural effusion 1 2 8 p < 0.05

Clavien Dindo surgical complications
Grade 1 3 2 9 p < 0.05

Grade 2 2 3 8 p < 0.05

Grade 3a 1 0 2 ns
Grade 3b, 4 and 5 0 0 0 –

Hospital stay (days) 7.9 (5–20) 7.4 (5–18) 11.3 (7–26) p < 0.05

Recurrence rate 0 1 1 ns
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aparasiticity during surgery to prevent contamination due to para-
sitic liquid, the cyst was punctured, and its contents were aspi-
rated. The residual cavity of the cyst was treated with boiling
saline (+100�C) for 10 min and povidone iodine with an expo-
sure time of 5 min (three times). Thereafter, the removal of the
parasitic chitinous membrane was performed. The residual cavity
was left open in all cases. At least one control drainage tube was
inserted into the abdominal cavity.

Total pericystectomy. After observing all of the rules of anti-
parasiticity and aparasiticity during surgery to prevent contami-
nation due to parasitic liquid, the complete removal of all layers
of the cyst including fibrous capsule was performed, with or
without puncture of the cyst (depending on size of the cysts).
During the detachment of the fibrous capsule from the liver
parenchyma through the pericystic layer, to prevent biliary com-
plications after surgery, all vessel structures connecting with the
cyst were precisely ligated or clipped. At least one control drain-
age tube was inserted into abdominal cavity.

Follow-up. In the follow-up period, the patients underwent
hematological liver function tests and serological tests. US exam-
inations were performed at 1, 3, 6 months and CT examinations
were performed at 1 and 2 years after surgery, respectively.

Statistical analysis. The GraphPad Prism 6 software pro-
gram (GraphPad Software, San-Diego, California, USA) was
used for all statistical analyses. The results are reported as the
mean � SD. Differences between groups were tested for signifi-
cance by the chi-squared test. Comparisons of groups were per-
formed with a two-way ANOVA test. Recurrence-free survival
between groups was analyzed by a log-rank (Mantel–Cox) test.
P-values of <0.05 were considered to indicate statistical
significance.

Results
The preoperative characteristics of the patients in all treatment
groups are summarized in Table 1. There were no significant dif-
ferences among the groups in age, sex, body mass index, serol-
ogy test results, cyst number, cyst size, or localization of LHC.

The operative and postoperative characteristics are shown
in Table 2. The mean duration of surgery in the Radical groups
was significantly longer in comparison to the Conservative+Alb
group. (212.0 and 202.5 min vs. 173.2 min; p < 0.05). Blood loss
in the Radical groups was significantly higher than that in the
Conservative + Alb group (218.3 and 174.6 ml vs. 67.2 ml;
p < 0.05). However, the rate of postoperative complications in
the Radical groups was significantly lower in comparison to the
Conservative + Alb group (13.3% [n = 4] and 6.7% [n = 2] vs.
36% [n = 11]; p < 0.05). The rate of postoperative pleural effu-
sion in the Conservative + Alb group was significantly higher in
comparison to the Radical groups (p < 0.05). Two patients in the
Radical + Alb group and one patient in the Conservative + Alb
group presented bile leakage from control drainage, which
resolved spontaneously within 1 week without additional treat-
ment; the difference was not statistically significant. Intra-
abdominal abscess occurred in two patients in the Conservative
+ Alb group and 1 patient in the Radical � noAlb group; the dif-
ference was not statistically significant. All patients with abscess
underwent additional percutaneous drainage placement under US
guidance with antibiotic treatment. The Conservative + Alb
group showed a significantly higher rate of Clavien–Dindo7

grade 1 and 2 complications in comparison to the Radical groups
(p < 0.05), mostly due to the incidence of postoperative pleural
effusion. No patients required relaparotomy and there was no
postoperative mortality in any of the groups. The postoperative
hospital stay in both Radical groups was significantly shorter in
comparison to the Conservative + Alb group (7.9 and 7.4 days
vs. 11.3 days; p < 0.05).

At the time of writing this report, the mean follow-up
period was 23 � 9 months (range 8.1–43.9 months). Recurrence-
free survival after surgery is shown in Figure 1. In the postopera-
tive period, disease recurrence was seen in two patients (one
patient in the Radical � noAlb group and one patient in the
Conservative + Alb group). However, the differences among
the three groups did not differ to a statistically significant extent.

Discussion
Kazakhstan is highly endemic country for hydatid cyst disease.
Both Echinococcus granulosus and Echinococcus multilocularis
are widely distributed in the country.8 Despite advances in surgi-
cal techniques and the use of chemotherapy, recurrence remains
a major problem in the management of hydatid disease.9–12 The
optimal approach to LHC treatment is still challenging. Despite
improvements in surgical methods, there is substantial contro-
versy as to which method is the most effective for treatment.13,14

Some authors are inclined to believe that radical surgery is more
effective than conservative surgery, since conservative surgery
has higher rates of complications.15–17 Moreover, many authors
consider radical surgery reduces the recurrence rate to 0–4.6%,
which implies the superiority of radical surgery, since non-radical
surgical treatment methods (external drainage, marsupialization,
and omentoplasty) are associated with a recurrence rate of 25.0–
30.4%.15,18 Other authors have suggested that conservative surgi-
cal approaches, such as partial cystectomy is less invasive and
complex in comparison to radical surgery.14,19 Even though the
risk of associated morbidity may be higher after conservative sur-
gery due to the presence of the residual cavity, which can

FIGURE 1 Patient recurrence-free survival after surgery.
Radical – noAlb; Radical + Alb; Conservative + Alb
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increase the postoperative hospital stay and cost effective-
ness.14,15 Moreover, it has been reported that leaving a residual
cavity after conservative surgery increases the incidence of early
local recurrence of the disease.15 In our study, to achieve a more
precise understanding of the real benefit of radical surgery in
comparison to conservative surgery, we only included patients
undergoing primary treatment for active LHC. We excluded
patients with a history of previous surgical or drug treatments
and those with extrahepatic localization, which can also affect
the potential for relapse-free survival.

In our study, the operation time and blood loss were signifi-
cantly higher in the Radical surgery groups in comparison to the
Conservative surgery group. Furthermore, the complication rate
and postoperative hospital stay were significantly lower in the radi-
cal groups. Even though radical surgery is a more aggressive man-
agement modality, the recovery time of patients was reduced,
which contributed to early discharge from the hospital. Although,
the economic benefit after radical surgery would be lower. We
hypothesize that the higher rates of reactive pleural effusion and
hyperthermia without signs of infection in the Conservative group
were probably due to a residual cavity with remaining within the
fibrous capsule, which prolonged the postoperative hospital stay.

There are alternative treatment modalities, including per-
cutaneous minimally invasive methods, such as the PAIR
(Puncture, Aspiration, Injection of protoscolicidal agent, and
Reaspiration) technique and laparoscopic approaches for LHC.13

The PAIR technique is an effective procedure for LHC, but
strongly depends on size, location, and stage according to WHO-
IWGE classification for LHC. The advantages of a laparoscopic
approach in comparison to open surgery are a shorter hospital
stay, a lower incidence of wound infection, and less postopera-
tive pain.10,11,13 However, the usefulness of this procedure is still
limited due to difficulty in accessing cysts in certain locations, as
well as the number and size of cysts, which increase the diffi-
culty of aspirating cysts with viscous contents and increase the
risk of intraoperative cyst content spillage.10,11,13

We performed a prospective study to compare radical and
conservative surgical methods with and without subsequent albe-
ndazole treatment. In Kazakhstan, albendazole is not covered by
insurance and patients have to buy albendazole themselves. Con-
sequently, not all patients can receive albendazole after surgery
because of the cost of the drug. Thus, our second goal was to
compare radical surgical management with and without subse-
quent albendazole treatment. The Radical + Alb group had no
recurrence, while the Radical � noAlb and Conservative + Alb
groups each had one case of recurrence; however, this difference
was not statistically significant.

The present study was associated with some limitations.
The follow-up period after surgery was relatively short. Some
authors recommend that a follow-up period of up to 10 years is
required to evaluate recurrence.19 Thus, a longer follow-up period
is necessary to clarify whether radical surgery without subsequent
albendazole therapy is effective and comparable or not. The analy-
sis of the surgical approach to LHC is important and we intend to
determine the most appropriate surgical approach and evaluate
complications based on a long follow-up period.

In conclusion, radical surgery is a preferable treatment
modality in patients with active LHC of >5 cm in size in compar-
ison to conservative surgery. Postoperative albendazole treatment
is preferable regardless of the type of surgery.

References

1 Higuital NA, Brunetti E, McCloskey C. Cystic Echinococcosis.
J. Clin. Microbiol. 2016; 54: 518–23.

2 Yagci G, Ustunsoz B, Kaymakcioglu N et al. Results of surgical, lap-
aroscopic, and percutaneous treatment for hydatid disease of the liver:
10 years experience with 355 patients. World J. Surg. 2005; 29:
1670–9.

3 Stojkovi�c M, Weber TF, Junghansset T. Clinical management of cys-
tic echinococcosis state of the art and perspectives. Curr. Opin. Infect.
Dis. 2018; 31: 383–92.

4 Deo KB, Kumar R, Tiwari G, Kumar H, Verma GR, Singh H. Surgi-
cal management of hepatic hydatid cysts-conservative versus radical
surgery. HPB (Oxford). 2020; 22: 1457–62.

5 Agha R, Abdall-Razak A, Crossley E, Dowlut N, Iosifidis C,
Mathew G. The STROCSS 2019 guideline: strengthening the
reporting of cohort studies in surgery. Int. J. Surg. 2019; 72: 156–65.

6 WHO Informal Working Group. International classification of ultra-
sound images in cystic echinococcosis for application in clinical and
field epidemiological settings. Acta Trop. 2003 Feb; 85: 253–61.

7 Dindo D, Demartines N, Clavien PA. Classification of surgical com-
plications: a new proposal with evaluation in a cohort of 6336
patients and results of a survey. Ann. Surg. 2004; 240: 205–13.

8 Abdybekova A, Sultanov A, Karatayev B et al. Epidemiology of
echinococcosis in Kazakhstan: an update. J. Helminthol. 2015; 89:
647–50.

9 Zaharie F, Bartos D, Mocan L, Zaharie R, Iancu C, Tomus C. Open
or laparoscopic treatment for hydatid disease of the liver? A 10-year
single-institution experience. Surg. Endosc. 2013; 27: 2110–16.

10 Hasan HM, El-Sayed OM et al. Laparoscopic treatment of liver hyda-
tid cyst. J Med Biomed Sci. 2010; 1: 47–51.

11 Nguyen KT, Marsh JW, Tsung A et al. Comparative benefits of lapa-
roscopic versus open hepatic resection: a critical appraisal. Arch.
Surg. 2011; 146: 348–56.

12 Musaev GK, Fatyanova AS, Levkin VV. Principles and modern
trends in liver echinococcosis treatment. Khirurgiia. 2017; 01: 90–4.

13 Velasco-Tirado V, Alonso-Sard�on M, Lopez-Bernus A et al. Medical
treatment of cystic echinococcosis: systematic review and meta-analy-
sis. BMC Infect. Dis. 2018; 5: 306.

14 Gavara CG, L�opez-Andújar R, Ib�añez TB et al. Review of the treat-
ment of liver hydatid cysts. World J. Gastroenterol. 2015; 21: 124–31.

15 Yüksel O, Akyürek N, Sahin T, Salman B, Azili C, Bostanci H. Effi-
cacy of radical surgery in preventing early local recurrence and
cavity-related complications in hydatic liver disease. J. Gastrointest.
Surg. 2008; 12: 483–9.

16 Aydin U, Yazici P, Onen Z et al. The optimal treatment of hydatid
cyst of the liver: radical surgery with a significant reduced risk of
recurrence. Turk. J. Gastroenterol. 2008; 19: 33–9.

17 Georgiou GK, Lianos GD, Lazaros A et al. Surgical management of
hydatid liver disease. Int. J. Surg. 2015; 20: 118–22.

18 Patkowski W, Krasnodębski M, Grąt M, et al. Surgical treatment of
hepatic Echinococcus granulosus. Prz Gastroenterol. 2017; 12: 199–202.

19 Akbulut S, Senol A, Sezgin A et al. Radical vs. conservative surgery
for hydatid liver cysts: Experience from single center. World
J. Gastroenterol. 2010; 16: 953–9.

Radical surgery for liver echinococcosis Z Baimakhanov et al.

1182 JGH Open: An open access journal of gastroenterology and hepatology 5 (2021) 1179–1182

© 2021 The Authors. JGH Open published by Journal of Gastroenterology and Hepatology Foundation and John Wiley & Sons Australia, Ltd.


	 Radical versus conservative surgical management for liver hydatid cysts: A single-center prospective cohort study
	Introduction
	Material and methods
	Surgical technique
	Partial cystectomy
	Total pericystectomy

	Follow-up
	Statistical analysis

	Results
	Discussion
	References


