Robotic resection for hydatid disease of the liver
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SUMMARY

Robotic-assisted surgery for the management of hepatic
echinococcosis was introduced in 2016. The advantage
it offers over laparoscopy is less rigidity with the use of
the 360° rotation of the Endo-Wrist technology, thus
allowing the preservation of the integrity of the liver
tissue. Herein, we report the first successful robotic
resection of the left lobe of the liver for hydatid disease
in the Middle East. Our patient is a 71-year-old man
found to have a large left hepatic lobe hydatid disease
on CT scan. The hydatid liver disease was resected
completely with an operation time of 130 min and
minimal intraoperative blood loss. Patient did well
postoperatively and was discharged home on day 2. Our
experience shows that robotic surgery for hydatid disease
of the liver can be safely performed, with an excellent
outcome to the patient. It also provides unique technical
advantages in the field of minimal-invasive surgery.

BACKGROUND

Human echinococcosis, also known as hydatidosis,
is a zoonotic disease caused by the larval stages of
tapeworms of the genus Echinococcus, and most
commonly manifests as cystic echinococcosis (CE).
The liver is the most common site of hydatidosis
and is affected in up to 70% of the cases. Initial
symptoms may include non-specific abdominal
pain, with sensation of fullness or early satiety, and
progress to signs of compression of the biliary tree,
such as jaundice.! Cyst rupture and subsequent para-
sitaemia or anaphylactic shock are feared complica-
tions of the disease, and treatment is mandatory in
symptomatic patients and highly recommended in
asymptomatic ones.” Common symptoms of intra-
peritoneal rupture include mild to severe abdom-
inal pain, nausea, vomiting, dyspnoea, urticaria and
haemodynamic instability; and vary depending on
the underlying cause, patient’s medical history and
time interval between symptoms’ onset and emer-
gency admission. Cystic fluid leakage is highly toxic
and depending on the amount, can lead to allergic
reactions or complications such as severe anaphy-
lactic shock.? Particularly in regions endemic for the
disease, hydatid cyst rupture should be considered
in the differential diagnosis in patients presenting
with sudden onset abdominal pain with signs and
symptoms of a concurrent allergic reactions, such
as urticaria or flushing.* Early diagnosis in case of
rupture is crucial, to avoid severe complications
such as internal or external fistulising secondary to
necrosis.’

The WHO Informal Working Group on Echino-
coccosis (WHO-IWGE) has listed four main disease
management strategies: anti-parasitic drugs admin-
istration, percutaneous drainage of the cyst, ‘watch
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and wait’ method and surgical intervention.® The
latter is the most effective modality for the manage-
ment of complicated cysts, or when less invasive
strategies have failed.

Open surgery is the traditional operative approach
for hydatid cyst drainage and removal of their
germinal layer, which is done by either controlled
evacuation of the cystic cavity or resectional surgery.”
Laparoscopic surgery was introduced for the manage-
ment of hepatic echinococcosis in 1991.% All the tech-
niques used during open surgery, such as cyst puncture
and aspiration, unroofing and drainage, or unroofing
and omentoplasty, can be performed laparoscopically,
while offering many well-known advantages over the
open approach. Several drawbacks remain, the major
one being the rigidity of the laparoscopic tools, which
does not allow surgeons to perform curved or angu-
lated section lines, an essential technique to reach the
less accessible liver segments while preserving the
maximal amount of liver tissue.

The introduction of robotic surgery in 2016 for
the management of hepatic echinococcosis solved
this issue. The 360° rotation of the Endo-Wrist tech-
nology and the three-dimensional binocular vision
of the surgical field allow the preservation of the
integrity of the liver tissue, with a minimally inva-
sive approach.

We are reporting the first successful case of
robotic left hepatectomy for hydatid disease of
the liver in the Middle East. It was performed at
an academic institution and tertiary referral centre,
the American University of Beirut Medical Center
(AUBMC).

CASE PRESENTATION
A 71-year-old middle eastern male patient
presented to our institution for a routine follow-up
for his bladder tumour. A CT scan of the abdomen
and pelvis revealed a large multi-loculated hydatid
cyst occupying segments I, II, III, IV and partially
segment VIII, and measuring up to 15X 11 cm. It was
found along with two smaller inactive hydatid cysts
in segment II/III (figure 1). The patient reported
that he was diagnosed with hydatid disease of the
liver more than 40 years ago, but he never followed
up his disease.

The patient works at a farm in the Bekaa Valley,
a rural Lebanese area. On detailed history taking,
he revealed that he had symptoms of some abdom-
inal fullness especially after eating. An abdominal
physical examination revealed mild hepatomegaly,
but no mass on palpation. The patient denied any
tenderness. The gallbladder and spleen could not
be palpated.

Investigations
Blood tests revealed the following: haemoglobin:
145 g/L (normal range 120-180 g/L), white cell
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Figure 1  (A) Axial and (B, C) coronal images of contrast enhanced
CT of the abdomen and pelvis showing a 15x11 cm soft tissue mass
containing multiloculated fluid filled cysts, occupying segments |, I, Il
IV and partially segment VIII, denoting daughter hydatid cysts within

a solid matrix, in keeping with CE 3b transitional stage hydatid cyst

as per WHO classification. There are additional two separate cysts

with discontinuous rim calcifications in segment II/lll, measuring up to
3.6x2.9 cm, in keeping with CE 5 inactive hydatid cyst (IM 49, SE 5). A
tiny calcified density in segmentV (IM 111, SE 5) can also be observed.

count: 5700 x10A9/L (normal 4000-11 000 x10A9/L), eosin-
ophils: 4% (normal 0%-4%), alanine transaminase: 49 U/L
(normal range 0-50 U/L), aspartate transaminase: 34 U/L
(normal range 0-50 U/L), alkaline phosphatase: 82 U/L (normal
range 35-120 U/L), total bilirubin: 1.2 mg/dL (normal 0.0-1.2
mg/dL) and a normal coagulation profile with an international
normalised ratio of 1.0 (normal range 0.9-1.2). A quantitative
antibody test for Echinococcus granulosus (EG) was positive,
with an EG-Ab:>1:32.

Treatment

Patient was given albendazole 400 mg tablets two times a day
for 7 days preoperatively followed by robotic resection of the
hydatid liver cyst. The operation was performed totally using
the Da Vinci surgical system (Intuitive Surgical, Sunnyvale, Cali-
fornia, USA). The procedure started with release of abdominal
adhesions. Three gauzes soaked with Cetrimide were inserted
and put around the cyst. This was followed by puncturing the cyst
with aspiration of its fluids followed by injection of Cetrimide
solution inside the cyst. After 5 min, the fluid was aspirated again
and a Gomco suction was introduced to aspirate all membranes
and daughter cysts. The wall of the cyst was completely excised
with a rim of the left lobe of the liver, with evacuation of all
daughter cysts. The specimen was placed in a laparoscopic
EndoBag and extracted through one of the incisions. As the
cyst wall was also attached to the gallbladder, retrograde chole-
cystectomy was performed. Irrigation was done which allowed
identification of multiple small bile leaks which were all sutured
using 4-0 PDS. The length of surgery was 110 min. Blood loss
during the surgery was very minimal. The patient was haemody-
namically stable throughout the surgery without signs of cystic
allergies, including anaphylactic reaction.

OUTCOME AND FOLLOW-UP

Postoperative course was unremarkable and is classified as grade
I as per the Clavien-Dindo Classification system.’ Patient was
discharged home postoperation day 2, with instructions to
continue albendazole 400 mg tablets two times a day for 18
more days (total course of 4 weeks) to prevent recurrence of the
infection.

Contrast-enhanced CT scan of the abdomen and pelvis
performed at the 3 months postoperative mark showed a smooth
resection site with no evidence of fluid collection or hydatid
disease recurrence. The patient is scheduled for follow-up
imaging at the 12 months postoperative mark to evaluate for
disease recurrence.

Discussion

Indications for surgical management of hydatid liver disease
include, but are not limited to, risk of cyst rupture, cyst diameter
and presence of hepatobiliary communication. Ultrasound is the
imaging modality of choice for staging of hydatid cyst. In 2003,
the WHO-IWGE put forth a standardised classification for
hydatid cysts, based on US findings.® This classification is also
based on the response of a certain morphology to a specific treat-
ment regimen.'? Accordingly, the patient’s large multi-loculated
cyst is consistent with the transitional stage CE 3b, and the two
smaller inactive hydatid cysts with stage CE 5.

As suggested, a hydatid cyst grade of CE 3b is generally only
responsive to surgical treatment.'’ Additionally, cyst diameter
>10 cm is an important risk factor for intraperitoneal rupture.'!
As evidenced by the size and grade of the patient’s largest cyst,
surgical treatment was indicated.

Surgical approaches include conservative and radical strat-
egies. Omentoplasty and capitonnage represent conservative
options, whereas subadventitial pericystectomy, (partial) pericys-
tectomy, hepatic resection are more radical methods.'” The latter
are associated with a lower recurrence rate, as well as lower rates
of morbidity and mortality."?

The laparoscopic approach for treatment of hydatid cyst has
gained popularity over the open approach in the recent years, as
patients subsequently experience a shorter hospital stay, minimal
blood loss, less postoperative pain and a lower rate of morbidity.
A conversion rate in laparoscopic surgery of 4%-30% has been
reported, mostly due to inappropriate exposure of cyst, the
presence of intra-abdominal adhesions, perioperative bleeding
or intraoperative anaphylaxis.'* Robotic assistance compensates
for most of these limitations, thus becoming superior over the
laparoscopic approach, under the minimally invasive surgery
umbrella. To this date, there are few cases of robotic resection of
liver hydatidosis reported in the literature (table 1).

Table 1 Literature review of robotic approach for liver hydatid
disease

Author Year Cases (n) Study location
Giulianotti et a/ 2011 2 USA and Italy
Casciola et al 2011 2 Italy

Troisi et al 2013 4 Belgium

Di Benedetto et al 2016 1 Italy

Quijano et al 2017 3 Spain
Zouetal 2017 1 China

Goja et al 2017 1 India
Magistri et al 2019 15 Italy

Zhao et al 2020 5 China
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Tissue manipulation in robotic surgery is not limited by the
dexterity and range of motion of the human hand, and thus
allows manipulation in the most intricate spaces. Liver segments,
such as the caudate lobe or the posterosuperior region, can be
challenging to access with laparoscopic instruments, due to diffi-
culty of tissue exposure, tricky anatomy or close relationship to
vascular structures. Safe excision of cystic lesions situated in a
challenging site becomes possible with a robotic approach, as
it allows curved transection lines and difficult angles, while
allowing preservation of liver parenchyma, as evidenced by
Troisi et al.

Additionally, the robotic approach facilitates establishing
haemostasis, controlling the structures of the hepatic hilum and
managing vessels more comfortably.'® The laparoscopic approach
is disadvantaged by endoscopic instruments rigidity and the two-
dimensional view of the laparoscopic camera. Conversely, robotic
surgery overcomes these issues, with a three-dimensional image
projection and a filter that cancels out human tremor, allowing
for precise suture placement to control bleeding and creation of
biliary and enteric anastomoses.'” These features turned out to
be during our case, as they allowed rapid and precise identifica-
tion and suturing of multiple bile leaks, significantly reducing
the patient’s postoperative morbidity and even morality.'®

In conclusion, Hence, robotic-assisted liver surgery does not
only provide a fast recovery and short hospital stay, similarly
to laparoscopic surgery, but also offers the ability to perform
a gentle, safe and accurate dissection, similar to that of open
surgery, thus combining the advantages of both approaches. This
case report suggests that adopting robotic-assisted liver surgery
as an alternative to classical laparoscopy and open surgery is a
safe and feasible measure.

Learning points

» Robotic surgery allows a safer excision of lesions in
challenging sites of the liver with preservation of liver
parenchyma as compared with laparoscopic surgery.

» Robotic surgery for hydatid disease of the liver can provide
patients with excellent surgical outcomes, similar to
laparotomy, but with less pain, morbidity and a shorter
hospital stay, like laparoscopic surgery.

» Robotic-assisted liver surgery as an alternative to classical
laparoscopy and open surgery is a safe and feasible measure.
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