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1. Abstract

1.1. Aim: The application of robotic-assisted laparoscopy in pedi-
atric surgery.

1.2. Materials and Method: We used robotic-assisted laparosco-
py to perform cholecystectomy and total splenectomy in a 12-year-
old girl suffering from complications of chronic anemia due to he-
reditary spherocytosis. This report has been approved by our hos-
pital Ethical Committee and we got a consent statement from her
mother. Patient confidentiality has been respected and the intention
of this work is mainly for scientific consideration.

1.3. Results: We successfully removed the gallbladder and spleen
with accessories using a robotic system. This intervention was safe
and less risky for our patient. She improved rapidly and has been
discharged after 11 days. The total length of hospital stay was 25
days. The first post-operative visit has been planned after 3 weeks.

1.4. Conclusion: Robotic-assisted laparoscopy is giving another
issue to perform major surgeries in children. Such surgeries have
since been considered more invasive with conventional laparos-
copy.

2. Introduction

Hereditary spherocytosis is recognized to be a rare genetic dis-
ease that causes hemolytic anemia due to congenital defect of red
blood cells membrane. The diagnosis is based on increasing blood
spherocyt cells [1]. Spherical red blood cells that had lost their de-
formability will be destroyed by the spleen when passing through
splenic capillaries. The hyper destruction of red blood cells leads
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to hemolytic anemia [2]. At the same time, red blood cells lysis
releases a large quantity of bilirubin that increases splenic activity
and stimulates a compensatory hyperplasia and secondary liver en-
largement [3]. Common complications of hereditary spherocytosis
reported in the literature are bilirubin stones, anemia, hepatomega-
ly, splenomegaly, chronic jaundice, reticulocytosis, fatigue and ab-
dominal discomfort [4]. Bilirubin gallstones are the most recurrent
with an incidence of about 40-50%, and occur usually at the age
of 10-30 years [5]. The treatment of those complications includes
cholecystectomy and total splenectomy. We chose to achieve this
surgery using DA Vinci robotic system.

3. Results

A 12-year-old girl was admitted in our department one month ago
due to repeated pain on the right upper abdominal quadrant for 6
years that got worst 3 days ago. The patient has a family history
of hereditary spherocytosis and hemolytic anemia. Her mother had
undergone massive splenectomy due to spherocytosis. The genet-
ic test report done in 2019 revealed a variant of the SPTB gene
and the diagnosis of spherocytosis type 2 has since been evoked.
Physical examination revealed jaundice of the skin and sclera, a
mild distended abdomen, obvious tenderness in the right upper
abdomen and around the umbilicus, positive Murphy’s sign, mild
hepatomegaly and splenomegaly. We assessed Abdominal En-
hanced CT scan that revealed, lower common bile duct stones with
dilatation of intra hepatic and extra hepatic bile ducts; multiple
gallbladder stones; Splenomegaly with low splenic signal, sug-
gesting iron deposition (Figure 1A). Biological Report was: WBC:
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16.06x10*9/L, HB: 71g/L, total bilirubin: 430.8 pmol/L, indirect
bilirubin; 385.1umol/L.

On admission, we considered diagnosis of Cholangio cholecystitis
associated to chronic splenomegaly due to high splenic activity.
Indications of ERCP, cholecystectomy and splenectomy have been
discussed and adopted by our medical staff. Before intervention,
the Patient received medical treatment constituted by antibiotics,
hepato protectors and correction of anemia. The ERCP has been
performed 5 days after admission and aimed to remove stones in
the bile ducts and reduce pain. After this procedure, a control CT
scan has been assessed to confirm the patency of different bile
ducts (Figure 1 B). The patient underwent a robot-assisted lapa-
roscopy 9 days following ECRP to achieve cholecystectomy and
total splenectomy. The patient was in Trendelenburg position and
5 ports have been created with disposable trocars; an infra um-
bilical port for camera and 4 working ports as shown in (Figure
2A). We proceed first to cholecystectomy according to the stan-
dard procedure of robotic surgery. The gallbladder was released
from the liver; after dissection of Calot triangle; cystic artery and
cystic duct were exposed and ligated with hemlock clamps before
being cut with robotic knife and hemostasis was completed. Then
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robot’s arms were adjusted to achieve splenectomy. The omentum
was pulled away and splenic artery identified at the upper edge of
the pancreas and ligated. We continued dissection of splenogastric,
splenocolic and splenorenal ligaments that were cut progressively.
The spleen was released from the diaphragm and splenic artery
cut under hemostasis control. We completed resection of spleen
accessories and surrounding omentum. Splenic and gallbladder
beds have been checked after different resections and no bleed-
ing was active; blood loss evaluated in the suction reservoir was
30ml. Different resected organs have been pulled out with endo
bags via a para supra pubic incision and specimen sent for histo-
pathologic analysis (Figure 3). Results showed chronic inflamma-
tion of the gallbladder; vasodilatation and congestion of splenic
tissue and accessories (Figure 4). Post operative treatment con-
sisted of antibiotics, analgesics, hepato protectors and anti-platelet
aggregation drugs. Biological assessment control after operation
was as follows: WBC: 7.46x10*9/L, HB: 110g/L, total bilirubin;
37.7umol/L, and indirect bilirubin: 19.1umol/L. The patient re-
covered rapidly, the wound healing was good (Figure 2B) and she
has been discharged 11 days after operation. The total length of
hospital stay was 25 days and the first postoperative visit has been
planned 3 weeks later.

Figure 1: CTScan before and after ERCP operation

Figure 1A: Image before ERCP showed Stones in the lower part of the common bile duct with mild dilation of intra- and extra hepatic bile ducts;

multiple stones in the gallbladder; splenomegaly, low splenic signal.

Figure 1B: CT scan after ERCP showed postoperative changes of stones in the lower part of the common bile duct; stones in the gallbladder; we con-

sidered retention of contrast agent in the gallbladder and bile duct.

Figure 2: Port positions and wound healing
Figure 2A: Per operative port positions.

Figure 2B: Postoperative wound healing (the para supra pubic incision was done to take out specimen).
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Figure 3: Pictures of surgery process
Figure 3A, 3B, 3C: Gallbladder resection
Figure 3D, 3E, 3F: Splenectomy process
Figure 3G, 3H, 31: Spleen accessory

Figure 4: Histopathologic results (10x)

Figure 4A: Chronic inflammation of the gallbladder;

Figure 4B: Spleen tissue presenting vasodilatation and congestion;
Figure 4C: Spleen accessory showing also vasodilatation congestion

4. Discussion

Since the FDA approved DA Vinci robotic surgery system in 2000,
robotic surgery has gradually been introduced in urology, general
surgery, cardiothoracic surgery, gynecology, and pediatric surgery
in China. However, due to the scarcity of this new technology,
technical difficulties and small body cavity in children, develop-
ment of robotic surgery in pediatric population has been slower
than in other departments. But, with advances in minimally inva-
sive surgery, many hospitals have introduced the usage of robot in
pediatric surgery. Out of the number of DA Vinci robotic system
that is increasing; implementation of robotic in Pediatric surgery
has been considerable in recent years [6]. Nowadays, many pedi-
atric surgeons are already qualified for robotic operations. Since
2004, some scholars in US projected that robotic surgery in pe-
diatrics is the most promising [7]. This may be due to the current
hardware equipment and the characteristics of pediatric surgical
diseases. Current authors recognize that robotic surgery is safe in
children with a body weight of more than 15 kilograms and aged
more than 2 years [8]. Our patient was 12 years old and weighed 41
kilograms, which is still widely recognized as eligible for robotic
surgery. Robotic surgery is feasible to remove spleen and gallblad-
der at the same time. In case of an idiopathic thrombocytopenic
purpura, hereditary spherocytosis or thalassemia with indications
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of simultaneous cholecystectomy and splenectomy, surgeons have
been using laparoscopy to achieve this surgery [9-11]. Many cases
of robotic surgery for multiple organ surgery have been reported
in recent years. A 61-year-old woman with multifocal intraductal
papillary mucinous tumor underwent simultaneous removal of the
pancreas and spleen using DA Vinci robotic machine and 6 ports
to achieve this surgery [12]. In addition, a 62-year-old male patient
with pancreatic tail tumors and liver metastases, stomach involve-
ment, splenic inflexion and colon compression underwent multiple
organs removal with robotic system. The Surgeon performed si-
multaneously pancreatectomy, splenectomy, gastric sleeve resec-
tion, and cholecystectomy [13]. Recently in 2018, an Italian sur-
geon reported one case of a lymphoblastic auto-immune syndrome
on a 52-year-old woman where he used robot to remove spleen
and gallbladder at the same time [14]. Certainly, this report of si-
multaneous removal of the gallbladder and spleens in a child using
robotic system will provide a new option for similar cases in the
future. Patients with hereditary spherocytosis Complicated with
symptomatic gallbladder stones and aged more than 6 years have
indications of simultaneous removal of the gallbladder and spleen
[15, 16]. Laparoscopic removal of the gallbladder and spleen for
treatment of hereditary spherocytosis and complications has since
been reported [17, 18]. Splenectomy is safe and helpful for patients
with hereditary spherocytosis [19]. A few numbers of patients did
not improve because of the presence of spleen accessories [20].
Our patient had an accessory spleen; thanks to the high-definition
camera of the robotic system, we carefully removed this accessory
in order to minimize possibility of recurrence.

5. Conclusion

Hereditary spherocytosis is a rare disease in the general popula-
tion and radical splenectomy has been described as the best surgi-
cal treatment. Gallstones are recurrent complications and simul-
taneous splenectomy and cholecystectomy have been constituted
the aim of our treatment. Although the usage of robotic-assisted
laparoscopy in pediatric surgery is facing some difficulties such
as the lack of specific equipment for children, narrow body cavi-
ties, we realized a successful surgery and our patient got improved
without complications. Robotic system has advantages to perform
simultaneously multiple interventions compared to conventional
laparoscopy that requires minimal and noninvasive surgery.
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