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A minimally invasive first stage of ALPPS for 
hepatoblastoma in a child
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Large and giant tumors, especially hepatoblastomas, are more frequently presented in pediatric patients. At about 
two-third of hepatoblastomas at the time of diagnosis are unresectable and liver transplantation is considered as a 
treatment of choice because of insufficient future liver remnant volume. In selected cases, 2-staged hepatectomy may 
be the unique chance for curative resection except hepatectomy followed by liver replacement. Despite the over-
whelming spread of minimally invasive liver surgery, the laparoscopic approach remains uncommon in children. A case 
of successful partial associating liver partition with portal vein ligation for staged hepatectomy firstly accomplished pure 
laparoscopically on the first stage in an infant is presented. Described experience suggests both: the feasibility of lapa-
roscopic procedures and the effectiveness of partial in situ liver splitting to reach appropriate future liver remnant vol-
ume and to avoid liver transplantation and its disadvantages. (Ann Hepatobiliary Pancreat Surg 2020;24:352-356)
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INTRODUCTION

In brief, the history of the development of the 

Associating liver partition and portal vein ligation for 

staged hepatectomy looks as follows. In 2007 H. Schlitt 

performed the first in situ split in perihilar chol-

angiocarcinoma patient.1,2 After what this technique was 

developed and since 2012 when Schnitzbauer et al.3 in-

troduced the ALPPS (Associating liver partition and portal 

vein ligation for staged hepatectomy) procedure to avoid 

the posthepatectomy liver failure after major liver re-

section, the in situ split became a popular method in liver 

surgery for adults. To reduce well-known disadvantages 

and morbidity several modified techniques of the 1st stage 

were proposed. Among them: associating liver tourniquet 

and portal ligation for staged hepatectomy (ALTPS),4 

“hybrid ALPPS” (parenchymal transection in the first 

stage and portal vein embolization 1 day later),5 partial 

ALPPS (p-ALPPS) implying the transection of 50-80% of 

liver parenchyma during the stage 16 and others. Besides, 

a laparoscopic7,8 and robotic9 the first stage of ALPPS 

were also introduced.10 

Contrary, in the pediatric population this procedure de-

velops less rapidly and the first case of this procedure was 

reposted by Chan et al.11 in August 2014. 

The case of successful pure laparoscopic 1st stage parti-

al ALPPS followed by extended right hepatectomy in a 

child is described below. To the best of our knowledge 

this is the first report dedicated to minimally invasive in 

situ splitting in a pediatric patient. 

CASE

A 1 year 8 months girl admitted to our hospital with 

upper abdominal distension. The body weight and height 

were 11.5 kg and 79.6 cm, respectively. The serum -fe-

toprotein level reached 1326 ng/ml. The computed tomog-

raphy (CT) revealed a huge liver mass measuring 76× 
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Fig. 2. (A) Ligated right portal 
vein. (B) Dissection of S4 por-
tal branches. (C) Liver paren-
chymal transection.

Fig. 1. Initial CT, showing the tumor, involving 4,5,7,8 and 
1 hepatic segments.

130×102 mm, originating from hepatic segments 4a, 5, 7, 

8, invading the paracaval portion and caudate process of 

segment 1 and with no signs of tumor spread on the in-

ferior vena cava (IVC), portal vein bifurcation, abdominal 

cavity and lymphadenopathy (Fig. 1). On the chest CT, 

a 3.2 mm lesion in the right lung segment 6 was detected. 

The fine-needle liver tumor biopsy confirmed the fe-

tal-epithelial type hepatoblastoma. The metastasis of hep-

atoblastoma was proved after thoracoscopic removal of 

the right lung lesion. Thus, the diagnosis of hepato-

blastoma PRETEXT III, C1E0F0H0N0P0V0M1 was con-

firmed. Due to the presence of lung metastasis, the patient 

was stratified to the very high risk and received adjuvant 

chemotherapy according to the SIOPEL-4 protocol.12 

After systemic chemotherapy was finished, the serum 

-fetoprotein level decreased to 779 ng/ml. CT before sur-

gery showed tumor volume decrease on 65%, but ex-

tended right hepatectomy was still considered as a proce-

dure of choice. Future liver remnant (FLR) volume 

(Couinaud segments 2,3 and a Spiegel lobe of the caudate 

lobe) came to 110.6 cm3 with FLR/SLV (standard liver 

volume) ratio of 20.5%, thus the decision was made to 

perform ALPPS using a laparoscopic approach for the 

first stage of the procedure to rich the appropriate FLR 

volume.

1ST STAGE OF ALPPS

Six 5- mm trocars were placed in the abdominal cavity. 

Portal vein ligation and partial (75-80%) liver parenchyma 

transection using ultrasound destructor and bipolar coagu-

lation along the left border of the umbilical fissure with 

deportalisation of segment 4 was accomplished totally lap-

aroscopically (Fig. 2). Hepatic arterial inflow, bile duct 

and venous drainage of the right liver were retained. To 

expose the right portal vein, the gallbladder was not re-

moved, as well as no plastic film was used to separate 

the future specimen. At the end of procedure 1 drain was 

placed in the area of liver bipartition. The Pringle maneu-

ver during parenchyma transection was applied for 24 

min. Operation time was 248 min and estimated blood 

loss came to 50 ml. 

The postoperative course after the first stage was 

uneventful. Oral intake recommenced the next day after 

surgery. CT-volumetry on a postoperative day (POD) 6 

showed the increase of FLR volume to 33% (188.7 cm3). 

The second stage was completed on the same day because 

on the CT partial intestinal wall strangulation in the trocar 

site was suspected. 

2ND STAGE OF ALPPS

The procedure started with bisubcostal incision. The ab-

dominal cavity revision and intraoperative ultrasonog-

raphy confirmed preoperative findings and verified the left 

border of the tumor. The strangulated intestinal loop was 
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Fig. 3. The extended right hepatectomy is completed. 1, rem-
nant liver; 2, left hepatic artery; 3, left portal vein; 4, left 
hepatic duct; 5, biliary drainage; 6, inferior vena cava; 7, 
duodenum.

Fig. 4. The CT before 2nd stage surgery. 1, left hepatic vein; 
2, distal right hepatic vein; 3, shunt between right and left 
hepatic veins; 4, umbilical fissure.

not critically damaged and did not require any inter-

vention. The drain was removed and the right liver was 

mobilized. 6 short veins from posterior section dissection 

allowed mobilizing and encircling of right hepatic vein 

(RHV). The right hepatic artery was divided first between 

ligatures followed by completion of parenchymal trans-

ection without intermittent hepatic vascular occlusion. As 

transection was completed, the hilar plate, containing the 

right hepatic duct and S4 bile duct was divided sharply. 

The middle and right hepatic veins were dissected out and 

the specimen containing the right liver with caudate proc-

ess, paracaval portion of caudate lobe and segment 4 were 

then removed. The “white-test” was applied and the com-

mon and left hepatic ducts were drained due to a 1 mm 

defect in the left hepatic duct (Fig. 3). The abdominal 

wall was closed. Operation time was 316 min and blood 

loss came to 300 ml.

The bile duct tube was removed on the 24th day of the 

uneventful postoperative course. The signs of post-

hepatectomy liver failure were not observed. The patient 

was discharged on POD 14 and the adjuvant chemo-

therapy started on time. Final histopathology confirmed 

initial diagnosis and clear surgical margins. 

Currently, the disease-free and event-free survival is up 

to 15 months. The follow-up CT 6, 12 and 15 months af-

ter surgery have shown no evidence of recurrence, as well 

as the serum -fetoprotein level remains stable. 

DISCUSSION

Due to the embryonic origin and fast growth, pediatric 

liver tumors, especially hepatoblastomas, are more fre-

quently presented large or even giant-sized. A large num-

ber of hepatoblastomas at the time of diagnosis are un-

resectable and liver transplantation is considered as a 

treatment of choice because of insufficient future liver 

remnant volume. In selected cases, 2-staged hepatectomy 

may be a unique chance for curative resection. At the 

same time, not all of the existing well-known varieties of 

two-stage liver resections can be used in combined treat-

ment of hepatoblastoma in childhood. For instance, fol-

lowing portal vein embolization during the first stage, 

proper FLR hypertrophy takes at least 3 weeks. Similarly, 

portal vein ligation on the first stage does not enable the 

liver volume to increase in the shortest time. Thus, the 

most attractive technology, allowing to achieve a suffi-

cient FLR volume as soon as possible is the ALPPS 

procedure. Despite this, compared with portal vein embo-

lization and ligation, ALPPS, especially it’s 1st stage re-

mains the most traumatic intervention and is associated 

with severe complications that can disrupt the chemo-

therapy timing. From this point of view, the minimization 

of surgical trauma of the first stage seems to be most 
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justified. 

In 2017, Hong et al.13 have reported the first experience 

of partial liver splitting at the first stage of ALPPS in 

pediatrics. On the POD 7 the increase in the FLR volume 

came to 13.3%, reaching the FLR/SLV ratio of 38%. In 

the current observation, the hypertrophy of segments 2,3 

and 1 to 33%, sufficient to prevent the posthepatectomy 

liver failure was achieved with partial liver bipartition in 

6 days and the liver remnant volume increase came to 

12.5%. Undoubtedly, following the complete liver paren-

chymal transection, the increase in the volume of the liver 

remnant could reach larger values, however, the decision 

was made to perform partial resection due to the presence 

of a large venous shunt between right and left hepatic 

veins, located in the umbilical fissure (Fig. 4).

The laparoscopic liver resections in adult patients de-

velop during more than two decades and its feasibility and 

safety are proved.14 Although it is widely spread and the 

first European Guidelines Meeting on Laparoscopic Liver 

Surgery (EGMLLS) was held in Southampton in 2017, 

and guidelines for laparoscopic liver surgery were vali-

dated, the experience and literature in children in this field 

remains scarce.15 The current case report depicts the feasi-

bility and advantages of minimally invasive approach on 

the 1st stage of ALPPS procedure and the fast recovery 

between two surgical interventions. 

CONCLUSION

This is the 6th report of the ALPPS procedure,11,16-18 the 

2nd case of partial liver splitting and the 1st case of pure 

laparoscopic 1st stage ALPPS in a child.13 The described 

observation proves the feasibility of the laparoscopic ap-

proach for pediatric liver surgery and suggests that partial 

liver transection during the 1st stage enables an adequate 

increase of FLR volume. In selected cases ALPPS could 

be successfully applied and allows to avoid liver trans-

plantation in hepatoblastoma patients, in which giant tu-

mors are more frequently presented.
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