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Abstract 
   Hydatidosis is a zoonotic parasite caused by the larval of Echinococcus granulosus of worldwide 
distribution mainly sheep farming countries. Most of the complications are life-threatening and surgery 
is the best choice of treatment.  
   This study evaluated the clinical presentation and the best way to surgically manage complicated 
hydatid cysts in Yemen   
   This study was conducted in Alsalam Hospital in Saada Yemen Republic over two years From 
January 2017 to January 2019. The enrolled patients were 59 with hepatic hydatid cysts (38 females & 
21 males), with mean ages of 32.5 years. The surgical procedures used according to their presentations 
were drainage in 25(42%), partial cystectomy and capitonnage in 15(25%), partial cystectomy and 
omentoplasty in 10(17%), per cystectomy in 5(8.3%), hepatectomy in 2(3.3%) and CBD exploration in 
2 (3.3%). 
   The results showed that hepatic hydatidosis was a single cyst in 48 patients (81.3%) and multiple in 
11 patients (18.6%). Patients were classified according to complications into wound sepsis in 4(6.7%), 
biliary leakage in 2(3.3%), intra-abdominal abscess in 3(5%), recurrence in 2(3.3%), bleeding in 
2(3.3%) and lung atelectasis in 2(3.3%)  Total postoperative morbidity was 25.4% and for surgical 
procedures and post-operative complication (P <0.05) 
Key words: Yemen, Hydatid cysts, diagnosis, Surgery, Postoperative morbidity 

Introduction 
   Liver hydatid disease (hydatidosis) was re-
cognized since the Hippocrates time as liver 
full of water (Joshi et al, 2020). The life cyc- 
le of Echinococcus granulosus was first des-
cribed by Haubner (1855), who experiment-
ally infected a domestic pig with E. granul- 
osus eggs dropped from dog and detected a 
fully developed hydatid cyst of liver (Kuma- 
ratilake and Thompson, 1982). Since then, 
echinococcosis/hydatidosis was reported in 
sheep rearing countries globally, with cycle 
sheep-dog-man (Haridy et al, 2000). This 
was particularly clear in South America, In-
dia, the Middle East, and Mediterranean Co-
untries as well as worldwide by increasing 
travels and immigrations (Lopez-Marcano, 
2017). In human, 50% to 75% of hydatid 
cysts were present in the liver (Eckert and 
Thompson, 1988), with about 72% of cysts 
in the right lobe with sizes varied from 1cm 
to 30cm (Armin et al, 2020). Hydatidosis 
apart from liver or lung unusual affected hea-
rt, kidney, bone and ocular (Gogus et al, 
2003), CNS (Mazyad et al, 1998) or pancreas 

(Akbulut et al, 2014) leading to significant 
morbidity and mortality (Gelman et al, 2000). 
Diagnosis of hydatid cyst started clinically 
and radiological imaging, ultrasound was the 
choice being easy, inexpensive clarified nu-
mber, size, site, and cyst viability; also co-
mputerized tomography clarified its extent, 
depth and vascular invasion (Ghartimagar et 
al, 2013). Antibody assays can also add to 
radiological diagnosis, but rarely possible to 
exclude echinococcosis based on a negative 
serologic test (Sarkari and Rezaei, 2015).  
   There are three ways to treat hepatic hyda-
tidosis; medical chemotherapy Albendazole® 
for three months, percutaneous aspiration of 
cyst and surgical intervention (Akcan et al, 
2010). Surgical treatment in these cases is 
the must with completely elimination of cyst 
to avoid recurrence. The surgical treatments 
varied from complete resection (e.g., peri-
cystectomy & hepatectomy), to minimal inv-
asive procedures as percutaneous cystic asp-
iration (El-Sayed et al, 2020). But, there was 
an ongoing debate on the ideal treatment, as 
several factors affecting the choice of treat-
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ment. For example, site and local- ization of 
cyst, experience of the operating surgeon, 
and presence of complications (Nunnari et 
al, 2012). Multiplicity of cyst is another co-
mmon surgical problem, but sometimes ma-
nagement was difficult, requiring technical 
operative experience in this field (Prousali- 
dis et al, 2004) 
   This prospective study was conducted to 
evaluate the long-term outcomes of various 
surgical techniques in treating large-sized, 
complicated hydatidosis in Yemen an ende-
mic country and to compare post-operative 
complication, morbidity and recurrence.                 
 

Patient and Methods 
  This prospective study was conducted from 
January 2017 to January 201 , on 59 patie-
nts of both sexes and different ages. They 
were followed up for a period of two years 
in Department of Surgery; Al-Salam Hospit-
tal at Saada City, 
was delaying in publishing of this paper.  
   Preoperative evaluation: Patients underwe-
nt a detailed interview. Then, a thorough cli-
nical examination was done as well as  labo-
ratory examinations for CBC, liver and kid-
ney function tests, coagulation profile, ECG 
and chest X-ray, the ultrasonography was 
best tool in diagnosing hydatidosis. Compu-
ted tomography was indicated, which the ul-
trasound result was neither conclusive nor 
equivocal. The most important indication of 
computed tomography was cyst anatomical 
details; cyst multiple, solid components in 
cyst, intra-biliary rupture and/or cystic infec-
tion. Preoperative endoscopic retrograde ch-
olangiography (ERCP) was done in case of 
suspected intra-biliary rupture or biliary tree 
obstruction based on biochemical, radiologi- 
cal or clinical evidence. If there was a sus-
picion of infection preoperative broad spect-
rum antibiotics was given, all patients with 
extra hepatic cysts were excluded.        
   Surgical technique: After confirmed diagn- 
osis, patients were prepared for surgery. 
First of all patient was scrubbed. Then one 
of following incisions, right subcostal, bilat-
eral subcostal, Mercedes Benzes, midline in-

cision was done according to the size and 
sites of cysts. In all hepatic hydatidosis pat-
ients, the area surrounding the cyst was cov- 
Ered with packs soaked with 0.5ml conce- 
ntrated saline to prevent spread of the hyda- 
tid sands while the evacuating the cyst. The 
cyst contents were aspirated from a suitable 
surface using a needle, after aspiration 0.5ml  
concentrated saline solution was injected to 
sterilize the contents, then 1-2cm incision at 
the needle site to evacuate the whole conten-
ts. The germnative membranes and daughter 
cysts were also removed using forceps or sp-
oons. Besides, the redundant parts of the 
cyst were removed to allow better exposure. 
After the cyst evacuation, the cavity was irr-
igated using 0.5ml saline solution for 10-15 
minutes. The cavity was then filled with wa-
rm saline, and was inspected for any possib-
le bile leakage. After that, it was packed usi- 
ng dry white packs. Examination for bile le-
akage bile stains indicated bile communica-
tions, which was managed by a non-absorba-
ble suture. Abdominal cavity was irrigated 
with 0.5ml saline solution in perforated case. 
Management of residual was done by a suit-
able technique based on the site, size and nu-

n-
ce. Techniques were: 1- Partial cystectomy 
and drainage, capsulorhaphy, 2- Partial cyst-
ectomy and capitonage, 3- Partial cystecto-
my and omentoplasty, 4- Total cystectomy 
(per cystectomy), & 5- Partial hepatectomy. 
   In the first technique, cyst drainage was 
done after excision of superficial part with 
capsulorrhaphy by absorbable sutures arou-
nd the cavity edges, and in the second one, 
dead space was obliterated by serious of pur-
se strings sutures, starting from the bottom 
of per cyst. In the third one, flap of omentum 
was brought to rest within per cyst, and cav-
ity was sealed small biliary leakage and obli-
terated the cavity. In the fourth one, excision 
of the endocyst and exocyst leaving raw area 
in the liver tissue, In the fifth one, excision 
of the cyst wall and part of the liver tissue if 
the cyst was concise to specific quadrant of 
the liver and peripherally located away from 
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portal vein and hepatic artery. If pre-operati-
ve evaluation indicated probability of conne- 
ction between biliary duct and cyst, or susp- 
ected during surgery cholangiogram was do-
ne and placement of t tube.  
   Post-operative follow up all patients were 
given 3 courses of albendazole® of 4 weeks 
each with one week rest in-between and 
followed up as twice a month for three 
months then once a month for one year, and 
then every three months for another year. 

Results 
   Patients were 59, of whom 38 were fema-
les (64.4%), and 21 were males (35.6%), 
with ages ranged between (15 & 50) years. 
Many patients were dog/cats owners or sh-
eep breeders. The hepatic cysts were single 
in 48(81.3%), multiple in 11(18.6%), locali-
zation in right lobe in 39(66%), in left lobe 
13(22%), and in both lobs in 7(11.8%).  Pat- 
ients were from rural area 42(72%) or urban 
ones 17(28%). The most symptoms was rig-
ht hypo-chonderium pain in 45(76.6%), dia-
gnosed on physical examination in 32 patie-
nts (54.2%), fever was in 18(30.5%), jaun-
dice in 5(8.45%), nausea and vomiting in 40 
(67.7%), itching in 5(8.4%), abdominal ten-
derness in 22(37.2%), abdominal distention 
in 1(1.6%), hepatomegaly with abdominal 
distention in 26(44%). They were classified 
according to their complications into infecti-
ous in 32(55.9%), interabiliary rupture in 20 
(33.8%), and intera-peritoneal rupture in 7 
(11.8%). Surgical outcome was extended ri-
ght subcostal incision in 36(61%), bilateral 
subcostal incision in 15(25%), Mercedes Be-
nz incision in 2(3.3%), and midline incision 
in 6(10%).  
   Surgical procedures u were partial cystect-
omy & drainage in 25(42%), partial cyste- 

ctomy & capitonage in 15(25%), partial cy-
stectomy & omentoplasty in 10(17%), per 
cystictomy in 5(8.3%) hepatectomy in 2 
(3.3%) and CBD exploration in 2 (3.3%). 
Patients 6(10.1%) had communication with 
biliary system either via bile duct branches 
or open in cavity or communications of cyst 
with common bile duct and obstruction of 
CBD from compression or infiltration by da-
ughter cysts or hydatid fluids. Two (3.3%) 
underwent CBD explorations and insertion 
of T tube in CBD without perioperative co-
mplications. Others with biliary leakage into 
cyst (cystobiliary communication) were sut-
ured with absorbable sutures and covered by 
omentum to seal non-visible small bile leak.  
   Post-operative complications: Post-opera-
tive morbidity was 25.4%, with wound sep-
sis developed in 4(6.7%) and the commonest 
early post-operative complications biliary fi-
stula in 2 (3.3%) one in partial cystectomy 
with capitonage and the second in hepatic-
tomy. All post-operative leakage healed by 
itself after conservative management with-
out any surgical intervention. Intera-abdomi-
nal abscess was in 3(5%) one with partial 
cystectomy and capitonage the second in 
partial cystectomy with drainage, and partial 
cystectomy with omenplasty, bleeding in 2 
(3.3%) one in hepatectomy and the second 
in partial cystectomy and capitonage, due to 
bleeding from cyst recurrence in 2 (3.3%) 
due to daughter cysts spillage and fluids into 
peritoneum cavity were  in 2 (3.3%) due to 
iatrogenic adhesion or injury of diaphragm, 
without significant differences in incidence 
of early post-operative complications among 
different surgical procedures (P< 0.05).  
    Details were given in tables (1, 2, 3, & 4) 
and figures (1, 2, 3, 4, 5, & 6). 

Table 1: Symptoms and presentation 
Percentage Number of patients Symptomatology 

45.27% 45 Pain 
54.23% 32 Abdominal swelling 
30.5% 18 Fever 
67.7% 40 Nausea ,vomiting 
8.4% 5 Itching 

37.3% 22 Abdominal tenderness 
44% 26 Hepatomegaly 
1.6% 1 Abdominal distention 
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Table 2: Topographic distribution of cysts in liver 
15 up to 50 years old Age 

38 females 21 males Sex 
 

Table 3: Distribution of cyst in liver 
Percentage Number Site 

81.3% 48 Single cyst 
18.6% 12 Multiple cysts 
66% 39 Right lobe cyst 

23.7% 13 Left lobe cyst 
10.1 6 Bilobar cysts 

56.1% 42 Rural 
43.8% 17 Urban 

 

Table 4: Surgical operation (n=59) 
Percentage Patients No. Surgical procedures 
42% 25 Partial cystectomy and  drainage 
25% 15 Partial cystectomy and capitonage 
17% 10 Partial cystectomy and omentoplasty 
8% 5 Total cystectomy 
4% 2 Partial hepatectomy 
4% 2 Common bile duct exploration 

 

Table 5: Postoperative morbidity and complication (n=50) 
Pc+cbd exp Partial hepatectomy Cystectomy +omentoplasty Pco Pcc Pcd Types of operation 

2(3.3%) 2(3.3%) 5(8.4%) 10(16.9%) 15(25.4%) 25(42%) Patient complications 
-- 1 1 -- -- 2 Wound sepsis 
1 -- -- -- 1 -- Biliary leakage 
-- -- -- 1 1 1 Interabdominal abscess 
1 -- -- -- 1 -- Bleeding 
-- -- -- -- 1 1 Recurrence 
1 1 -- -- -- -- Atelectasis 
     25.4% Total morbidity 

 

Discussion 
   Patients with hydatid cyst should receive 
treatment follow up only in selected cases 
like calcified cyst (Greco et al, 2019), Alb-
endazole® or Mebendazole® was effective in 
management in endemic area (Keong et al, 
2018). The commonest complication was in-
fection, cyst rupture and jaundice. (Aramb-
ulo et al, 1997) with surgery the main corner 
in management of hepatic hydatid cyst espe-
cially if non-operative management failed, 
and complicated disease (WHO, 2003) the 
site of hydatid cyst in the liver is considered 
important factor deciding the complexity of 
the cyst if it is in direct relation to big 
vessels like inferior vena cava, aorta, hepatic 
vessels or portal vein. Hydatid cysts of the 
liver most cases were asymptomatic 38 to 
60% (Porcu et al, 2020).but in the present 
study, all showed clinical manifestations. 
The most common symptoms pain in the 
right upper hypochonderium and the right 
hypochonderial swelling. This agreed with 
Greco et al. (2019). Ultrasonography was 

the most sensitive tools with specificity and 
sensitivity of 90% to 98% respectively.  
   In the present study, diagnosis depended 
on ultrasonography, confirmed at surgery 
with specific indications for CAT scan as 
anatomical cystic details, relation to other 
important structures, obstructive jaundice 
and solid component (Marom et al, 2019). 
The sensitivity of CT was 100% (  
et al, 2019). About one third of liver hydati-
dosis showed complications, mainly infecti- 
on due to cyst rupture into biliary system, 
and less common intra-peritoneal or into vis-
cous and vascular system rupture led to por-
tal hypertension (Wagholikar et al, 2002). In 
the present study, infections were in 32 
(54.2%), intera-biliary rupture in 20(33.8%), 
and intra-peritoneal rupture in 7(11.8%), and 
microbiological culture showed Escherichia 
coli. In the infected liver hydatidosis, stained 
with pile was accompanied by leakage into 
biliary trees. When these cysts rupture inside 
biliary canals, pyogenic organisms invade in 
as a secondary infection.  
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  In the present study, intra-biliary rupture 
came as second common complications in 
20(33.8%) patients. But, Wagholikar et al. 
(2002) in Turkey found that surgical proce-
dures with complicated cysts were-infected: 
omentoplasty (2) and external drainage (3); 
intrabiliary rupture: omentoplasty (2) and in-
ternal drainage (2), and  that postoperative 
morbidity was in 14 patients and was more 
in complicated cysts (6/11; 55%) compared 
to uncomplicated cysts (8/32; 25%)  
  Hepatic hydatidosis is therefore initially 
treated by surgical intervention. In this case, 
the surgery mainly aims at eradicating the 
parasite, preventing intra-operative spread of 
cyst contents and obliterating the residual 
cavity. The goal was achieved using differ-
rent surgical procedures. First of all, scoli- 
cidal agents inactivated scoleces in cyst. In 
this study, 0.5% concentrated saline was int-
roduced into cystic cavity for 10 to 15 for 15 
minutes. Special precautions were taken in 
cases where the cyst and the biliary tract 
were connected together as the agent in such 
patients could lead to sclerosing cholangitis. 
In patients with relatively small-sized, sub-
capsular cysts, non-anatomic hepatic resect-
ion was done. While in larger cysts affecting 
most of hepatic segments, anatomic resec-
tion was the technique of choice.  
   There are different surgical procedures for 
hydatidosis, all aimed to shorten obliteration 
period by performing proper internal and 
external drainage and prevent the possible 
accumulation of fluids in the residual cyst 
cavity. Among all these drainage, omentopl-
asty or captonnage with partial cystectomy 
were the done in this study. In liver hydatid-
osis patients with biliary tract involvement, 
it was necessary to explore biliary tract, 
perform a choledochotomy and place a T 
tube. Ductus choledochus exploration was 
done in two complicated patients with cyst 
rupture into the biliary tract. Routine pre-
operative endoscopic retrograde cholangiop-
ancreatography can alternate approach in si- 
milar cases. The common bile duct was 
cleaned of any germinal vesicles and thus fa-

cilitated drained (Dumas et al, 1999) But, 
this technique was not routinely used. 
    In the present study, no death cases were 
reported during or after operation. Post-
operative complications were 27%, but with-
out significant between surgical procedures 
and complications as the basic surgical 
principles were thoroughly followed. 

Conclusion 
   Hydatid cyst may be life-threatening if not 
early diagnosed and probably treated. Sur-
gical intervention was considered the corner 
stone in treating complicated cysts; and 
although several surgical procedures were 
available, but without significant difference 
in outcomes of different techniques.  
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Explanation of figures 
F. 1: Complicated cyst related to inferior vena cava, F. 2: Complicated cyst with cyst biliary connection, F. 3: Closure of cyst biliary connec-
tion with absorbable suture, F. 4: Evacuation of huge hydatid cyst, F. 5: Complete exscion of the cyst, F. 6: Partial hepatectomy of left lobe 

 

 

 


