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Background. Cystic echinococcosis (CE) is a zoonotic disease with an Africa-wide prevalence of 1.7%. CE is caused by the tapeworm
Echinococcus granulosus sensu lato, with the liver being the most commonly affected organ. In South Africa (SA), there is a paucity of data
on liver CE demographics and management.

Objectives. To describe the demographics and clinical profile of patients with liver CE in a single tertiary hospital in Eastern Cape Province, SA.
Methods. A 4-year (2019 - 2022) retrospective clinical record review study was conducted on patients presenting with liver CE to the
Department of Surgery at Frere Hospital. The demographics, clinical characteristics and management of patients with liver CE are reported.
Results. A total of 56 patients diagnosed with and managed for liver CE were included in the study. The mean age of the patients was
37.5 years. Abdominal pain (n=39; 69.6%) was the most common presenting symptom, and a palpable abdominal mass (n=36; 64.3%)
was the predominant presenting sign. Most patients had disease confined to the liver (n=35; 62.5%). The right lobe of the liver was most
commonly affected (n=38; 67.9%), and most patients had a single liver cyst on imaging (#n=32; 57.1%). The majority of the patients
(n=36; 64.3%) were managed with surgical partial cystectomy, with a perioperative bile leak being the most common complication.
Conclusion. In our setting, liver CE contributes to a significant local burden of the disease. The disease often has a nonspecific clinical
presentation, necessitating imaging for the diagnosis. We observed good short-term outcomes in patients managed with combined partial

cystectomy and medical therapy, although there is a risk of perioperative bile leak.
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Hydatid disease, also known as cystic echinococcosis (CE), is a
parasitic zoonotic infection caused by the tapeworm Echinococcus
granulosus sensu lato. Dogs are the definitive hosts and humans the
accidental hosts in the parasite life cycle. CE occurs worldwide and
is endemic in China, India, Australia, Turkey, and Middle Eastern,
South American and Eastern European countries, where the
prevalence can reach 10%.1"*! There are an estimated 2 - 3 million
cases; however, owing to a paucity of epidemiological studies, it
is believed that prevalence rates are grossly underestimated in
endemic areas./*®) The World Health Organization has aimed to
eliminate this disease by 2030.%%"") In South Africa (SA), there
is a paucity of epidemiological data on CE, specifically CE of the
liver, which is the most commonly affected organ.'"*! In 2011,
Wabhlers et al.'? conservatively estimated the burden of human
CE infection in SA to be ~137 cases per year in eight of the nine
provinces (KwaZulu-Natal was excluded). The present study aimed
to describe the demographic and clinical profiles of patients with
liver CE at a single tertiary hospital in Eastern Cape Province, SA.

Methods

Design, setting and population

We retrospectively reviewed the records of all patients with liver
CE who presented to the Department of Surgery at Frere Hospital
between January 2019 and December 2022. The Department

provides tertiary services and all after-hours surgical management
to the central region of Eastern Cape Province. This region
encompasses four districts: the Buffalo City Metropolitan
Municipality, Amathole Municipality, Chris Hani Municipality, and
Joe Gqabi Municipality. It had a combined population of 3 068 291
in 2022.0

Inclusion criteria

All patients aged >12 years who were diagnosed with liver CE based
on radiological imaging of the liver using ultrasonography and/or
computed tomography (CT) were included.

Statistical analysis

Data were captured on Excel 2019 (Microsoft Corp., USA). An Excel
spreadsheet was used to evaluate variables including demographics
(age, sex and location), presenting symptoms and signs, hydatid
serological findings, liver imaging findings, management approaches
and perioperative outcomes. Statistical analysis was carried out
using Stata 2017 (StataCorp, USA). Statistical significance was set
at p<0.05. A 95% confidence interval was used. Descriptive statistics
were used for data analysis. For numerical data, central tendency
and variability are described using means and standard deviations
(SDs) if normally distributed and medians and interquartile ranges
(IQRs) if not normally distributed. The results are presented in
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tables and graphs. We performed a post hoc analysis between bile
leak and maximum mean cyst size, and bile leak and postoperative
length of stay.

Ethical considerations

Ethical clearance (ref. no. 014/2023) was granted by the Walter
Sisulu University (WSU) Faculty of Health Sciences Research Ethics
and Biosafety Committee. Approval was obtained from the Eastern
Cape Health Research Committee and Frere Hospital.

Results

Over the 4-year period 1 January 2019 - 31 December 2022, a total
of 56 individuals received treatment for hepatic CE. There was a
predominance of females (58.9%), with males comprising 41.1%. The
mean (SD) age of the patients was 37.5 (20.03) years, with the youngest
patient aged 12 years and the oldest 79 years. Amathole district
accounted for the largest proportion of patients (62.5%), followed by
Buffalo City (23.2%) and Chris Hani district (14.3%) (Fig. 1).

The presenting complaints included abdominal pain (69.6%),
abdominal distension (48.2%) and both abdominal pain and
distension (32.1%). A minority of patients experienced respiratory
symptoms, including cough (10.7%), haemoptysis (1.8%) and
dyspnoea (1.8%). All patients with respiratory symptoms had
concomitant liver and pulmonary CE. Only two cases (3.6%) were
asymptomatic, with the diagnosis based on incidental imaging
findings. In patients who presented with clinical signs, a palpable
abdominal mass (64.3%), abdominal tenderness (12.5%), jaundice
(5.4%), peritonism (3.6%) and ascites (1.8%) were the most
commonly documented findings on examination. Notably, almost
a quarter of the patients (23.2%) had no abdominal signs on
presentation.

Echinococcosis serology revealed that half (50%) of the patients
had positive serological test results for CE, with an equal distribution
of enzyme-linked immunosorbent assay (ELISA) and indirect
hemagglutination test (IHA) tests. A negative result was observed in
12 patients (21.4%) with confirmed liver CE on imaging. In 16 cases
(28.6%), neither test was recorded or available.

The radiological features identified on abdominal ultrasound,
computed tomography or both are shown in Table 1. Of note, the
right liver lobe (67.9%) was more commonly affected than the
left lobe. The cysts ranged in size from 4 cm to 30 cm in largest
diameter. The majority of patients had either a single liver cyst
(57.1%) or two liver cysts (25.0%). Classification of the cyst stage
of activity according to the World Health Organization Informal

Buffalo City
(23.21%)

Nelson
Mandela

Bay

«Frere Hospital

Fig. 1. Geographical distribution of liver cystic echinococcosis across different
districts in central Eastern Cape Province.

Working Group on Echinococcosis (WHO-IWGE) showed that
more than half of the cases were in the active stage of the disease
(CE1). Most patients had isolated liver involvement (62.5%). The
lungs (chest) were the second most affected site (19.6%), followed
by intraperitoneal (8.9%) and splenic (8.9%) involvement. Less
common sites were the pelvis, adnexa and omentum.

The majority of the patients were managed surgically with
neoadjuvant and adjuvant albendazole cover, with open partial
cystectomy being preferred (64.3%). Most cases were uneventful
(54.1%). Documented complications in the remaining cases were
perioperative surgical site infections (5.4%), and a single case
of iatrogenic pleural breach (2.7%) during partial cystectomy.
Perioperative bile leak was the most common complication in the
surgically managed patients (n=14, 37.8%).

Table 1. Radiological characteristics of patients with cystic
echinococcosis (N=56)

n (%)

Imaging

Ultrasound only 4(7.1)

CT only 9 (16.1)

Both 43 (76.8)
Liver lobe affected

Left 7 (12.5)

Right 38 (67.9)

Both 11 (19.6)
Number of cysts

1 32 (57.1)

2 14 (25.0)

3 3 (5.4)

4 2 (3.6)

>5 5(8.9)
Size of largest cyst (cm)

<5 2 (3.6)

6-10 21 (37.5)

11-15 20 (35.7)

16 - 20 7 (12.5)

>20 6 (10.7)
WHO-IWGE classification

CEl 32 (57.1)

CE2 6 (10.7)

CE3a 10 (17.9)

CE3b 5(8.9)

CE4 3 (5.4)

CE5 0
Other organs involved

Liver + chest 11 (19.6)

Liver + intraperitoneal 5(8.9)

Liver + spleen 5(8.9)

Liver + pelvis 3(5.4)

Liver + adnexa 2 (3.6)

Liver + omentum 1(1.8)
Number of additional organ systems involved

None (liver only) 35 (62.5)

1 15 (26.8)

2 5(8.9)

4 1(1.8)

CT = computed tomography; WHO-IWGE = World Health Organization Informal
‘Working Group on Echinococcosis.
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Only one patient underwent puncture, aspiration, injection and
re-aspiration (PAIR) standard catheterisation (1.8%). Just over a third
of the patients were treated with medical therapy alone (Fig. 2).

The median postoperative length of stay was 7 days, and there
were no perioperative deaths, with 100% survival to discharge. On
bivariate analysis, we observed no statistically significant difference
in mean maximum cyst size between patients with and without a
perioperative bile leak (Table 2).

We observed a statistically significant difference in mean
postoperative length of stay between patients who sustained a bile
leak and those who did not. On average, patients with a bile leak
had 9.83 days longer postoperative length of stay (Table 3).

Discussion

CE is a zoonotic disease frequently observed in regions where dogs
and sheep-raising activities interact closely.""! A recent Africa-wide
meta-analysis on the prevalence and distribution of CE showed a
modest prevalence of 1.7% on the continent.!''® Liver CE is the
commonest manifestation of the disease, and it is underdiagnosed
and poorly studied in SA.l

The present study retrospectively analysed the demographic and
clinical features of 56 patients diagnosed with hepatic CE. The mean
age of the patients was 37.5 years, and there was a preponderance
of females. The traditional role of women in rural regions means
that they are typically responsible for household duties, thereby
increasing their exposure to potential sources of tapeworm eggs
such as dogs, polluted water, soil and vegetables, and makes females
more vulnerable than males.7??! CE can affect individuals of all age
groups, but patients typically experience symptoms and indicators
of the disease at a relatively late stage,'®! because the cysts in the
liver grow slowly (at a rate of 1 - 5 mm per year).l>!s!

In terms of geographical location, the majority of our patients
lived in Amathole district. The towns Kentani, Idutywa, Nqamakwe
and Butterworth, which are located in this district, collectively
represented >50% of the total cases in this study. This district is
regarded as one of the most economically disadvantaged places in
SA, accounting for approximately a quarter (26.2%) of the poverty
gap in the Eastern Cape, and the majority of households (68.5%)
have an income that falls below the poverty line.****! People living
in rural areas face elevated susceptibility to transmission of CE,
primarily as a result of increased exposure to sources carrying the
infection. The risk of exposure to infected parasite eggs is increased
by factors such as rural livestock, slaughtering practices and unsafe
offal disposal. Dogs feeding on infected offal in the vicinity further
perpetuate the life cycle and transmission of the parasite to the
environment.?*?!! Similarly, Ngcobo et al.? noted that the majority

Table 2. Bivariate analysis of bile leak and maximum cyst size

of pulmonary CE cases in their study were from rural areas of
KwaZulu-Natal and Eastern Cape provinces.

The majority of our patients (62.5%) had solitary liver CE. The
lungs, spleen and peritoneum were the organs most frequently
affected when multiple organs were involved. The most prevalent
symptom and sign of hepatic CE were abdominal pain and a
palpable abdominal mass, consistent with reports by other authors.
1152227291 Some authors have reported that symptoms occur when the
cyst is large (>10 cm) or when it occupies >70% of the liver volume.
112629301 However, in our study, 12 patients with cysts measuring
between 7 and 9 cm also reported abdominal symptoms.

Complicated presentations of liver CE include jaundice resulting
from biliary obstruction or cystic compression, ascites, respiratory
symptoms caused by a cystopleural fistula, and severe allergic
reactions or anaphylactic shock resulting from rupture of the
cyst into the peritoneal cavity.!"**!) In our study, three patients
presented with jaundice. Two patients had large cysts causing
compression of the intrahepatic biliary ductal system. Both patients
underwent partial cystectomy, with a cystobiliary fistula noted
intraoperatively. Another patient had inoperable, disseminated
intraperitoneal disease with common bile duct compression noted
on CT imaging. Endoscopic retrograde cholangiopancreatography
(ERCP), sphincterotomy and stenting were performed to resolve the
biliary obstruction.

Peritonism was noted in two patients, both of whom had ruptured
liver cysts. Interestingly, no anaphylactic reactions were observed in
either of these patients. Both patients with peritonism underwent
medical-only therapy, as one patient refused surgery and the

Medical
n=19 (34%)

Partial
cystectomy
n=36 (64%)

Percutaneous
PAIR approach
n=1(2%)

Fig. 2. Management of patients with liver cystic echinococcosis at Frere
Hospital, Eastern Cape Province (N=56). (PAIR = puncture, aspiration,
injection and re-aspiration.)

Bile leak (N=37)

Maximum cyst size (cm) 0 - No (n=23) 1 - Yes (n=14) t-score (p-value)
Mean (SD) 13.65 (5.32) 13.93 (6.195) -0.1440 (0.8863)
Median (IQR) 13 (10 - 16) 11.5 (9.75 - 17.25)

SD = standard deviation; IQR = interquartile range.

Table 3. Bivariate analysis of postoperative length of stay and bile leak

Bile leak (N=37)

Length of stay (days) 0 - No (n=23) 1 - Yes (n=14) t-score (p-value)
Mean (SD) 5.96 (1.46) 15.79 (10.07) ~4.7465 (0.000)
Median (IQR) 5(5-8) 16.5 (7 - 20.25)

SD = standard deviation; IQR = interquartile range.
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other was deemed inoperable. On follow-
up imaging, neither patient had features of
secondary hydatidosis, with degenerative
changes of the ruptured liver cyst seen on
follow-up imaging. Ascites was seen in one
complicated case of a patient with three
liver cysts and disseminated intraperitoneal
disease causing adjacent intra-abdominal
organ compression requiring surgical cystic
debulking.

Serological tests, using ELISA, IHA
and Western blot, only play a minor
confirmatory role in the investigation of
liver CE and are not consistently performed.
(192832331 Tn the present study, clinicians
did not perform serological tests in just
over a quarter of the patients (28.6%).
These tests are typically performed when
imaging findings are equivocal.l6*?*3437 A
proportion of our patients had a negative
result (21.4%) despite the findings on
imaging being consistent with the diagnosis
of liver CE. A seronegative result may
occur due to the encapsulation of early cyst
antigens by the endocyst, which prevents
their detection by the immune system.
Another possible reason is calcification of
the cyst walls, which is observed in more
advanced stages of cyst development.”

Imaging findings indicated that the right
liver lobe was most commonly affected,
accounting for two-thirds of the cases in this
study, correlating with a larger retrospective
review study of 227 patients in Greece.!
The preferential blood flow to the right lobe
via the portal vein predisposes the right
lobe to disease.!'>?”! A single cyst was seen
in the liver in just over half of the cases,
with the majority of the cysts between 6 cm
and 10 cm in maximum diameter, which is
consistent with other reports. 1822293239401 A
remarkable proportion (58.9%) of patients
presented with large cysts, defined as those
with a maximum diameter of >10 cm.?"
This finding may indicate that patients
delay seeking medical attention and present
only when the disease has advanced.

The WHO-IGWE categorises liver CE cysts
into several stages, as shown in Fig. 3. CE1 and
CE2 cysts are associated with active disease
stages. CE3a and CE3b represent transitional
stages, while CE4 and CE5 correspond to an
inactive cyst. This classification also provides
further guidelines for managing the cyst
based on its stage.**** In our study, the
majority of cysts were in the active stage, with
just over half of all cases classified as CEl.
This finding aligns with previous reports
that CE1 is the stage most often observed on
imaging.[ZO,ZI,ZB]

Owing to the blood supply of the portal
venous system, the liver is the primary

Ultrasound imaging
WHO-IGWE

CT imaging

Classification Stage
CEl
Unilocular anechoic Active
cyst
ce2 Active
Multiple septations
A
: \! CE3a s
Transitional
> ’ Detached membrane
CE3b oo
3 Transitional
Daughter cysts in
solid matrix
CE4
Hypoechoic and Inactive
hyperechoic
contents in cyst
CES
Calcified cystic wall Inactive

Fig. 3. Ultrasound and CT imaging of cystic echinococcosis (figure reproduced from Govindasamy
et al.,l® with permission). (CT = computed tomography; WHO-IWGE = World Health Organization

Informal Working Group on Echinococcosis.)

site affected by CE (~70% of cases),
followed by the lungs and spleen. 152623
4l In the present study, the majority of
patients (62.5%) had
involvement. It is worth mentioning that
none of the patients with intraperitoneal
involvement had previously undergone
abdominal surgery for hydatid disease.
Intraperitoneal CE is believed to result
from either primary intraperitoneal disease
(rare) or secondary hydatidosis from a
previous cystic rupture.”’ In our study,
peritoneal cysts were considered secondary
cysts due to dissemination. Pelvic CE
refers to abdominal CE found adjacent
to the bladder and rectum.'**! The

isolated liver
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single case of CE of the omentum could
in theory be categorised as part of the
intraperitoneal group. However, a single
cyst in the omentum was found in this case,
with no other intraperitoneal cysts, and
it was therefore reported as a single case
entity. Our finding of a single omental cyst
correlates with a larger retrospective study
that reported a small number of cases with
isolated omental involvement.!"

included

routine

Patient management
albendazole =~ monotherapy,
percutaneous catheterisation (PAIR), and
open partial cystectomy. Albendazole
monotherapy was reserved for patients
with small (<5 ¢cm) CE1 and CE3a liver
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cysts, o4l those who were considered unfit
for surgical intervention, those who had
multiple cysts in more than two organs,
or those who had peritoneal cysts.> All
patients who underwent percutaneous and
partial cystectomy received preoperative
and postoperative albendazole cover. Seven
patients (12.5%) in this study refused or
defaulted from surgery, leaving them with
albendazole monotherapy for hepatic CE.
The percutaneous ultrasound-guided
approach for the treatment of liver CE entails
injecting a scolicidal chemical to sterilise the
cystic contents (Fig. 4). The PAIR technique
is the most frequently employed method,
specifically reccommended for CE1 and CE3a
single-compartment cysts measuring <10
cm. In patients with a cystobiliary fistula
or CE2 or CE3b cysts, or where no safe
ultrasound guidance is available, the PAIR
technique should be avoided."**#! Our unit
does not have an interventional radiologist
for intraoperative real-time imaging during
percutaneous drainage, and for this reason,
this technique was only used in one patient.
This patient presented with predominantly
respiratory complaints after a cystobiliary
fistula had eroded and ruptured through the
diaphragm into the pleural cavity, causing
a pleural effusion. Emergency ultrasound-
guided catheterisation and drainage of the
liver cyst was performed. The liver cyst was
easily accessible and had a diameter of 10
cm, making the procedure safe. The biliary
fistula resolved with ERCP sphincterotomy
and stent placement, with subsequent
resolution of the bilious effusion after ERCP.
Surgical approaches (Fig. 4) can be
conservative (partial cystectomy) or radical
(total cystectomy or hepatectomy). Under
perioperative albendazole cover, partial
cystectomy involves deroofing part of the
pericyst, after which the cystic contents
are sterilised with a scolicidal agent and
removed. Although partial cystectomy is
technically safer and easier to perform
compared with radical surgical approaches,
it has an increased risk of recurrence, cystic
cavity infection and cystobiliary fistula
occurrence.!3444 Of our 56 patients
managed for liver CE, 36 (64.3%) underwent
open surgery with partial cystectomy.
More than half (54.1%) of the patients
who underwent partial cystectomy had an
uncomplicated postoperative course. As
expected, the most common complication
in the remaining patients was perioperative
bile leak, correlating with a larger
retrospective review study in India.!*"!
In the present study, the median (IQR)
length of hospital stay was 7 (5 - 8) days.
CE has a low mortality rate (2 - 4%), and

PAIR

Puncture
of cyst

Apiration
of cyst

Total cystectomy
Open approach

Opening of cyst

Hepatic resection

« Scolicidal agent injected
- Further opening of cyst

- Evacuation of cyst contents
M

Injection of
scolicidal agent

Re-aspiration

Residual cystic
l cavity remaining

Closed approach

Complete excision of cyst
without opening or
aspirating cyst contents
A

Liver parenchyma and cyst excised

Fig. 4. Surgical management options for liver cystic echinococcosis (figure reproduced from Govindasamy

et al.,l with permission). (PAIR = puncture, aspiration, injection and re-aspiration.)

our study correlates with a study by Escola-
Vergé et al.’ reporting no CE-related
deaths.

We acknowledge some limitations of
our study. A retrospective record review
study is inherently limited by the potential
for poor record keeping. In addition,
information regarding long-term outcomes
after hospital discharge is unavailable. For
this reason, it was not possible to determine
recurrence rates. Secondly, our study was
limited to a single tertiary facility in the
province and only enrolled patients who
were >12 years of age. Both these factors
limit the sample size and external validity
of the study findings.

Conclusion

The findings of this study demonstrate
a significant number of liver CE cases
in central Eastern Cape Province. The
majority of patients presented with
nonspecific ~ abdominal  symptoms,
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suggesting that liver CE should be included
in the differential diagnosis, especially in
endemic areas. In addition, patients need
to be timeously referred to appropriate
facilities for further diagnostic work-
up and treatment. Conservative surgical
options such as partial cystectomy are more
widely practised than radical approaches,
because they are relatively safe and more
straightforward to perform; however,
they are associated with a higher risk of
perioperative bile leak. It is necessary to
develop public health initiatives targeting
dog deworming programmes and safe
slaughtering methods in rural regions in
order to control the transmission of this
preventable zoonotic illness.

Declaration. The research for this study was
done in partial fulfilment of the requirements
for AG’s MMed (General Surgery) degree at
Walter Sisulu University.
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