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Case Report
Liver Resection Using Saline-Linked Radiofrequency
Technology in an Infant with Congenital Hepatoblastoma
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Abstract: We herein report a case of giant congenital hepatoblastoma in a 3-month-old male treated
with neoadjuvant chemotherapy and hepatic resection. After considerable reduction of the tumor with
chemotherapy, a right bloodless hemihepatectomy using saline-linked radiofrequency technology
(SLRT) and without clamping of the hepatic pedicle was performed. Intraoperative blood loss was
minimal, and consequently, no blood transfusions were required. The surgery lasted 140 min, and
SLRT was used for a total of 60 min. No complications were observed during or after the surgery.
In conclusion, congenital hepatoblastoma is a very rare cancer for which surgery is an essential
therapeutic step, and in our presented case, we showed that SLRT allowed for a safe and effective
bloodless liver resection.
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Resection Using Saline-Linked Malignant liver tumors represent approximately two-thirds of all liver masses and

Radiofrequency Technology in an account for 1% of childhood tumors overall [1]. The most frequent tumors are hepatoblas-

toma (HBL) and hepatocellular carcinoma. In Western countries, approximately half of the
liver tumors noted in childhood are HBLs [2].

Congenital HBL (cHBL) can be identified in utero, at birth, or during the first month of
life. It is a very rare condition and has some important distinctive features compared with
Academic Editor: Piotr Czauderna HBL diagnosed in children beyond neonatal age [3]. cHBL can present as an asymptomatic
abdominal mass, and thus the diagnosis may be delayed because of the indolent and
nonspecific presentation. Serum alpha-fetoprotein (AFP) has been found to be a useful
marker in neonates presenting a hepatic mass (normal value of 0-6 ng/mL after 12 months
of age). Nevertheless, in the first months of life, AFP levels can be significantly higher than
this, even in the absence of a liver neoplasm, making it difficult to adequately use the AFP
level as a specific marker for HBL. Thus, in the presence of a mass related to the liver and
high levels of AFP, there is the need to proceed to an ultrasound-guided biopsy.

In the case of malignant liver tumors, the most effective treatment is surgical removal

combined with chemotherapy (cisplatin, 5-fluorouracil, vincristine, carboplatin, and dox-
orubicin) before and/or after surgery. The goal of surgery is to completely remove the
tumor by partial or complete resection of the liver with possible transplantation.

Over the past 20 years, technological advances have led to the development of spe-
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SLRT has already been described in adults, but to our knowledge, only three cases
have been reported in the pediatric population, and three were older than 1 year old [6].

2. Case Report

Our case involves a male term infant with an abdominal mass detected by sonography
at 36 weeks of gestation. The dimensions of the mass were approximately 6.8 X 7 x 9.1 cm,
and it appeared to be associated with the liver. The differential diagnoses included a
benign liver mass (hemangioma, hamartoma, or adenoma) or a malignant neoplasm
(hepatoblastoma). The patient had an uneventful cesarean delivery in order to avoid
rupture of the abdominal mass. The amniotic liquid was normal, and the birth weight was
3900 g. Upon abdominal examination, the infant had a palpable abdominal mass but was
otherwise asymptomatic with no respiratory distress.

At 3 days of age, the patient was transferred to our unit. Blood tests were performed
reporting increased levels of transaminase, lactic dehydrogenase, gamma-glutamyl trans-
ferase, and total bilirubin associated with increased levels of AFP (100.000 ng/mL vs.
normal values of 0-50 ng/mL).

Ultrasound and magnetic resonance imaging (MRI) showed an abdominal mass of
6.5 x 7.1 x 9.5 cm related to the liver. Chest computerized axial tomography (CAT) and
brain MRI were both normal.

At 7 days of age, the diagnosis of “epithelial fetal hepatoblastoma” was confirmed by
open biopsy. The cancer was classified as third-stage per the SSOPEL PRETEXT protocol [2].

The case was discussed within our multidisciplinary team dealing with pediatric
oncology. In agreement with our colleagues in oncology and in accordance with the SIOPEL
protocol, we decided to start neoadjuvant chemotherapy with four subsequent cycles of
cisplatin (70 mg/m?/day). At the end of the pharmacological treatment, a reduction in AFP
and total bilirubin in the blood was observed. A new total-body computerized tomography
(CT) showed a marked reduction in the mass (Figure 1) and confirmed the absence of
systemic metastases.

Figure 1. Legend—CT scan: marked reduction in the liver mass (image on the left before treatment)
after chemotherapy (image on the right).

At 3 months, the patient underwent a right hemihepatectomy by SLRT with trans-
parenchymal access and without clamping of the hepatic pedicle (Pringle maneuver).

Intraoperative blood loss was minimal; no transfusions of blood products were re-
quired (bloodless resection). The total surgical time was 140 min, and SLRT was used
intermittently for a total time of 60 min.
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The postoperative course was free of noteworthy complications, and on the 2nd
postoperative day, gradual stabilization of the liver enzyme levels was observed.

On the 7th postoperative day, the patient was discharged. The patient was completely
asymptomatic and administered postoperative chemotherapy with two subsequent cycles
of cisplatin. At 6 months follow-up, the total body MRI showed no recurrence of disease
and hepatic compensatory hypertrophy of the left liver (Figure 2).

Figure 2. Total body MRI at 6 months follow-up showing no recurrence of disease.

3. Discussion

cHBL is an extremely rare cancer. From 1966 to 2021, approximately 51 cases have
been described in the literature [3,7-14]. This congenital form has some specific features
that distinguish it from the form diagnosed beyond the neonatal period. A particular aspect
of cHBL is its clinical presentation, which can be characterized by polyhydramnios and/or
fetal hydrops associated with the death of the fetus, intra-abdominal hemorrhage due to
the rupture of the tumor during labor or delivery, and severe respiratory distress after birth.
This symptomatology is explained by the large dimensions that this tumor can reach during
fetal life before being diagnosed. Notably, cHBL also tends to have a worse prognosis than
HBL in older patients with differing metastatic patterns, namely bone and brain metastases
in cHBL compared with lung metastasis in HBL in older patients [3]. This is explained by
the lung bypass due to the physiological right-left shunt in the fetal circulation.
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In the literature, recent data have highlighted the importance of preoperative chemother-
apy in the treatment of hepatoblastoma [3,12]. In the case reported, the considerable di-
mensions of the cancer did not allow surgical removal, so preoperative chemotherapy
was administered, which led to a significant reduction in the dimensions of the mass and
allowed for subsequent surgical removal.

Liver resection is classified into major and minor hepatectomy according to the Couin-
aud classification [15]. Major hepatectomy is a resection of more than three segments.
By contrast, the resection of three or fewer segments is considered minor hepatectomy.
Massive operative hemorrhage is a risk associated with liver transection and particularly
major hepatectomy. The number of hepatic segments resected and operative blood loss are
the leading predictors of both perioperative morbidity and mortality. A reduction in both
these factors significantly decreases perioperative mortality [16]. As a result, intraoperative
prevention of blood loss is considered the gold standard of liver surgery. A possible strategy
to reduce bleeding during transection of the liver is the Pringle maneuver (PM), but its
continuous application for a total of more than 90 min may have deleterious effects on
liver function [14]. In recent years, new instruments using different types of energy for
the coagulation or sealing of vessels have been developed for liver bloodless transection.
Among these new technologies, SLRT, as described in the literature for adults, permits
good control of surgical blood loss without the PM, and was thus used in this case [4,17,18].

SLRT combines an electrosurgical generator for the delivery of radiofrequency energy
and saline solution (0.9% NaCl) [4]. Devices utilizing SLRT facilitate hepatic resection
through blunt dissection, hemostatic sealing, and coagulation of soft tissue (bloodless). To
ensure a continuous flow of the saline solution, it is essential to avoid parenchymal charring,
and the aspiration of excess saline solution is essential to avoid the dispersal of energy [5].
The capsule and parenchyma are incised along the section line through conventional
devices, and then the operator continues the resection with SLRT. This technology seals
vascular and biliary structures up to 3 mm in diameter by collagen fusion [5], and it permits
precise and controlled tissue removal with no sticking, eschar, or smoke.

A bloodless right hemihepatectomy by SLRT was performed in the case reported.
SLRT allowed excellent control of the intraoperative bleeding with insignificant blood loss
without the PM. The good bleeding control during the operation allowed for a shorter
anesthesia duration and minimized the overall surgical stress to the patient.

In conclusion, congenital hepatoblastoma is a very rare cancer for which surgery is
an essential therapeutic step. In our case, SLRT allowed for a safe and effective bloodless
major liver resection.
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Abbreviations

HBL Hepatoblastoma

cHBL Congenital hepatoblastoma

oHBL Hepatoblastoma diagnosed in children beyond neonatal age
MRI Magnetic resonance imaging

CAT Computerized axial tomography

PM Pringle maneuver

PRETEXT Pretreatment tumor extension
SIOPEL International Society of Paediatric Oncology Liver Tumour Study Group

CT Computerized tomography
SLRT Saline-linked radiofrequency technology
AFP Alpha-fetoprotein

References

1. Tomlinson, G.E.; Finegold, M.]. Tumors of the liver. In Principles and Practice of Pediatric Oncology; Pizzo, P.A., Poplack, D.G., Eds.;
Lippincott Williams & Wilkins: Philadelphia, PA, USA, 2002; pp. 847-864.

2. Meyers, R.L. Tumors of the liver in children. Surg. Oncol. 2007, 16, 195-203. [CrossRef] [PubMed]

3. Ammann, R.A.; Plaschkes, J.; Leibundgut, K. Congenital hepatoblastoma: A distinct entity? Med. Pediatr. Oncol. 1999, 32, 466—468.
[CrossRef]

4. Poon, R.T. Current techniques of liver transection. HPB 2007, 9, 166-173. [CrossRef] [PubMed]

5. Di Carlo, I; Barbagallo, F; Toro, A.; Sofia, M.; Guastella, T.; Latteri, F. Hepatic Resections Using a Water-Cooled, High-Density,
Monopolar Device: A New Technology for Safer Surgery. |. Gastrointest. Surg. 2004, 8, 596-600. [CrossRef] [PubMed]

6. Mochizuki, K.; Eguchi, S.; Hirose, R.; Kosaka, T.; Takatsuki, M.; Kanematsu, T. Hemi-hepatectomy in pediatric patients using
two-surgeon technique and a liver hanging maneuver. World J. Gastroenterol. 2011, 17, 1354-1357. [CrossRef] [PubMed]

7.  Lee, S.-C.; Chung, J.-W.; Kim, K.-H.; Kim, W.-K. Successful transumbilical embolization of congenitally ruptured hepatoblastoma.
J. Pediatr. Surg. 1999, 34, 1851-1852. [CrossRef]

8. Shih, J.-C,; Tsao, P-N.; Huang, S.-F; Yen, B.L.-]; Lin, ].-H.; Lee, C.-N.; Hsieh, E-J. Antenatal diagnosis of congenital hepatoblastoma
in utero. Ultrasound Obstet. Gynecol. 2000, 16, 94-97. [CrossRef] [PubMed]

9. Ingram, ].D.; Yerushalmi, B.; Connell, J.; Karrer, EM.; Tyson, R.W.; Sokol, R.]. Hepatoblastoma in a neonate: A hypervascular
presentation mimicking hemangioendothelioma. Pediatr. Radiol. 2000, 30, 794-797. [CrossRef] [PubMed]

10. Sallam, A.; Paes, B.; Bourgeois, ]. Neonatal Hepatoblastoma: Two Cases Posing a Diagnostic Dilemma, with a Review of the
Literature. Am. J. Perinatol. 2005, 22, 413—419. [CrossRef] [PubMed]

11. Sharma, A.; Biswas, S.K.; Chattopadhyay, S.; Mukherjee, S.; Boler, A. Hepatoblastoma in the neonatal period: An unusual
presentation. J. Cytol. 2012, 29, 252-254. [CrossRef] [PubMed]

12.  Comert, S; Vitrinel, A.; Akin, Y.; Mutlu, G.Y.; Tokuc, G.; Bakir, B. Abdominal mass in a neonate: Hepatoblastoma. Indian |. Pediatr.
2007, 74, 956-958. [CrossRef] [PubMed]

13. Ergin, H.; Yildirim, B.; Dagdeviren, E.; Yagci, B.; Ozen, F; Sen, N.; Duzcan, E. A Prenatally Detected Case of Congenital
Hepatoblastoma. Pathol. Oncol. Res. 2008, 14, 97-100. [CrossRef] [PubMed]

14. Huang, L.-C.; Ho, M,; Chang, W.-C.; Chen, H.-Y.; Hung, Y.-C.; Chiu, T.-H. Prenatal Diagnosis of Fetal Hepatoblastoma with a
Good Neonatal Outcome: Case Report and Narrative Literature Review. Pediatr. Hematol. Oncol. 2011, 28, 150-154. [CrossRef]
[PubMed]

15. Szavay, P.O,; Luithle, T.; Warmann, S.W.; Geerlings, H.; Ure, B.M.; Fuchs, J. Impact of pedicle clamping in pediatric liver resection.
Surg. Oncol. 2008, 17, 17-22. [CrossRef] [PubMed]

16. Jarnagin, W.R.; Gonen, M.; Fong, Y.; DeMatteo, R.P,; Ben-Porat, L.; Little, S.; Corvera, C.; Weber, S.; Blumgart, L.H. Improvement
in perioperative outcome after hepatic resection: Analysis of 1803 consecutive cases over the past decade. Ann. Surg. 2002, 236,
397-406. [CrossRef] [PubMed]

17. Di Carlo, I; Toro, A.; Sofia, M.; Sparatore, F.; Galia, A.; Vasta, D.; Patane, D.; Malfa, P.A.; Corsale, G.; Siciliano, R. Use of the
Floating Ball for hepatic resection in cirrhotic patients affected by hepatocellular carcinoma. G. Chir. 2005, 26, 321-327. [PubMed]

18. Radjenovi¢, B.; Sabo, M.; Soltes, L.; Prnova, M.; Ci¢ak, P,; Radmilovi¢-Radjenovi¢, M. On Efficacy of Microwave Ablation in the

Thermal Treatment of an Early-Stage Hepatocellular Carcinoma. Cancers 2021, 13, 5784. [CrossRef] [PubMed]


http://doi.org/10.1016/j.suronc.2007.07.002
http://www.ncbi.nlm.nih.gov/pubmed/17714939
http://doi.org/10.1002/(SICI)1096-911X(199906)32:6&lt;466::AID-MPO20&gt;3.0.CO;2-1
http://doi.org/10.1080/13651820701216182
http://www.ncbi.nlm.nih.gov/pubmed/18333217
http://doi.org/10.1016/j.gassur.2003.12.010
http://www.ncbi.nlm.nih.gov/pubmed/15239997
http://doi.org/10.3748/wjg.v17.i10.1354
http://www.ncbi.nlm.nih.gov/pubmed/21455336
http://doi.org/10.1016/S0022-3468(99)90329-9
http://doi.org/10.1046/j.1469-0705.2000.00168.x
http://www.ncbi.nlm.nih.gov/pubmed/11084976
http://doi.org/10.1007/s002470000320
http://www.ncbi.nlm.nih.gov/pubmed/11100498
http://doi.org/10.1055/s-2005-872592
http://www.ncbi.nlm.nih.gov/pubmed/16283600
http://doi.org/10.4103/0970-9371.103945
http://www.ncbi.nlm.nih.gov/pubmed/23326030
http://doi.org/10.1007/s12098-007-0178-8
http://www.ncbi.nlm.nih.gov/pubmed/17978459
http://doi.org/10.1007/s12253-008-9001-8
http://www.ncbi.nlm.nih.gov/pubmed/18365769
http://doi.org/10.3109/08880018.2010.536299
http://www.ncbi.nlm.nih.gov/pubmed/21299342
http://doi.org/10.1016/j.suronc.2007.08.001
http://www.ncbi.nlm.nih.gov/pubmed/17855078
http://doi.org/10.1097/00000658-200210000-00001
http://www.ncbi.nlm.nih.gov/pubmed/12368667
http://www.ncbi.nlm.nih.gov/pubmed/16329776
http://doi.org/10.3390/cancers13225784
http://www.ncbi.nlm.nih.gov/pubmed/34830937

	Introduction 
	Case Report 
	Discussion 
	References

