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A Rare Case in Living Donor Liver Transplantation:
Graft-to-Graft of Portal Vein Anastomosis
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During donor surgery, GA was confirmed intraopera-
tively. Despite thorough exploration of all potential ec-
topic locations (intrahepatic, positioned on the left side, 
beneath the posteroinferior surface of the liver, between 
the omentum leaves, within the falciform ligament, ret-
rohepatic, retroperitoneal, or in the retroduodenal and 
retropancreatic areas) no ectopic gallbladder was identi-
fied intraoperatively.[3] The hepatic parenchyma appeared 
macroscopically normal. Intraoperative histopathological 
examination (frozen section) of the liver parenchyma was 
consistent with <10% hepatic steatosis. Because standard 
intraoperative cholangiography (IOC) via the cystic duct 
was not feasible, cholangiography was performed by in-

jecting contrast through an insulin needle introduced 
into the distal common bile duct. The cholangiography 
demonstrated three distinct bile ducts draining the right 
hepatic lobe, while the intrahepatic biliary anatomy of 
the entire liver was otherwise normal (Fig. 3). A right lobe 
donor hepatectomy was performed using Cavitron Ultra-
sonic Surgical Aspirator The three bile duct stumps of the 
right lobe graft were individually closed using 6-0 Prolene 
sutures. In addition, the puncture site used for IOC was 
closed with 7-0 Prolene sutures. A routine post-hepatec-
tomy IOC was performed and normal (Fig. 4).

Figure 1. CT image of the donor with no gallbladder.

Figure 2. Operative appearance of the liver with gallbladder agenesis.

Figure 3. Intraoperative cholangiography in the beginning of the 
operation.

Figure 4. Completion cholangiography after the hepatectomy.
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A right lobe living donor liver transplantation was per-
formed. Two segment VIII hepatic veins, 1 segment V he-
patic vein, and 1 right hepatic inferior vein were recon-
structed. Other anastomoses were normal. Three bile ducts 
were anastomosed in duct-to-duct fashion, separately. One 
biliary anastomosis had a feeding catheter. 

On postoperative day 2, the patient developed clinical signs 
of peritonitis, including severe abdominal pain, accom-
panied by elevated inflammatory markers and increased 
serum bilirubin levels. An emergency relaparotomy was 
therefore performed. Intraoperatively, a localized bile col-
lection was identified, predominantly within the operative 
field. Minimal bile leakage was observed from the previ-
ously closed bile duct stumps as well as from the puncture 
site on the common bile duct used for IOC. All repair sites 
were carefully re-evaluated, and additional reinforcing su-
tures were placed. A choledochotomy was performed on 
the distal common bile duct, and a 6-Fr feeding catheter 
was advanced into the intrahepatic bile ducts. Cholangi-
ography performed through the catheter demonstrated 
normal intrahepatic biliary anatomy, with no evidence of 
obstruction or leakage (Fig. 5). Leak testing using a lipid so-
lution was negative.

The patient’s subsequent postoperative course was un-
eventful.

Discussion
GA is defined by the complete absence of the gallbladder 
in the presence of normally developed intrahepatic and 

extrahepatic bile ducts, a key feature that distinguishes 
it from biliary atresia. In some patients, dilatation of the 
proximal common bile duct with a normal-caliber distal 
segment may be observed. This finding is thought to result 
from biliary stasis within the common hepatic duct, which 
often becomes dilated and may function as a compensa-
tory bile reservoir in the absence of the gallbladder.[4] 

It is important to emphasize that IOC remains the gold stan-
dard diagnostic modality for confirming GA, particularly in 
cases where preoperative imaging is inconclusive. If GA is 
encountered intraoperatively, a systematic and meticulous 
exploration should be undertaken to exclude the presence 
of an ectopic gallbladder. This exploration should include 
careful inspection of the falciform ligament, the region 
between the leaves of the lesser omentum, the posterior 
surface of the duodenum, the retropancreatic region, and 
the retroperitoneum. In addition, IOC should be performed 
to definitively exclude the presence of an intrahepatic or 
ectopically located gallbladder and to accurately delineate 
the biliary anatomy.[5,6]

In this case, GA was suspected on preoperative CT imag-
ing, and taking into account the extensive experience of 
our institute in living donor liver transplantation, the do-
nor operation was considered feasible. Intraoperatively, 
GA was confirmed, and IOC demonstrated normal intra-
hepatic biliary anatomy, with no evidence of an ectopic 
gallbladder.

A routine completion cholangiography was performed in 
the same manner via the distal common bile duct that had 
been previously punctured with an insulin needle.  How-
ever, three bile duct stumps and the additional puncture 
site of the bile duct were closed following hepatectomy 
and the risk of bile leakage from these sites was considered 
high, as biliary dyskinesia has been reported in the litera-
ture in association with GA.[6] This underlying functional ab-
normality may contribute to increased intraductal pressure 
and impaired bile flow dynamics, thereby predisposing to 
bile leakage from biliary suture lines and puncture sites. 
Based on the postoperative course observed in this case, 
we believe that whenever IOC is performed via the distal 
common bile duct in donors with GA, a biliary catheter 
should be placed into the biliary tree to allow completion 
cholangiography. Because biliary dyskinesia secondary to 
sphincter of Oddi dysfunction has been described in these 
cases. Although postoperative ERCP and sphincterotomy 
can be performed to address this issue, placement of an 
intraoperative biliary catheter provides a more immediate 
solution. Such temporary biliary drainage may reduce in-
traductal pressure in the postoperative period and thereby 
decrease the risk of bile leakage.[5,6]

Figure 5. Intraoperative colangiography via feeding catheter in re-
laparotomy.
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Conclusion
Living liver donation in the setting of GA may be consid-
ered in highly experienced centers, provided that all other 
donor evaluation parameters are normal.[7] We believe that 
preoperative magnetic resonance imaging, particularly MR 
cholangiography, is essential to exclude an ectopic gall-
bladder and to delineate intrahepatic biliary anatomy in 
detail before proceeding with donor hepatectomy in these 
rare cases. Although preoperative MR imaging was not per-
formed in our patient, a diagnosis of gallbladder agenesis 
had already been established on CT. Therefore, additional 
MR imaging was not obtained. IOC is important for visu-
alizing the intrahepatic biliary anatomy and detecting an 
ectopic gallbladder and should be performed at both the 
beginning and the end of donor hepatectomy, and a bili-
ary catheter should be placed into the biliary tree to reduce 
intraductal pressure and to facilitate postoperative cholan-
giographic imaging.
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Late Recurrence of Lymph Node Micro-Metastatic 
Hepatoblastoma Following Living Donor Liver 
Transplantation

Dear Editor,

Hepatoblastoma (HB) is the most common primary liver 
malignancy in childhood, and liver transplantation (LT) is 
the main curative treatment option in unresectable cases. 
The overall 5-year survival rate after LT is approximately 
70%. According to the SIOPEL risk stratification, the pres-
ence of lymph node involvement and/or metastatic dis-
ease classifies patients as high-risk; approximately 20% of 
HB patients present with locally advanced or metastatic 
disease at diagnosis.[1,2] Recurrence after LT for HB is defined 
as biopsy-proven or radiologically confirmed mass lesions 
accompanied by three consecutive rises in serum alpha-fe-
toprotein (AFP) levels. Late recurrence is extremely rare and 
has been reported in only two separate cases in the litera-
ture.[3,4] Herein, we present a patient who underwent living 
donor liver transplantation (LDLT) at the age of six for un-
resectable HB, with lymph node (LN) micro-metastasis and 
local peritoneal invasion identified in the explant pathol-
ogy, who developed recurrence 4.5 years post-transplant 
and survived more than five years post-LT.

A male patient presenting with abdominal distention was 
referred to our center for LT after receiving five cycles of cis-
platin and doxorubicin for unresectable HB, achieving sta-
ble disease and classified as POSTTEXT stage III.[5] Upon ad-
mission, biochemical parameters were within normal limits, 
and AFP was 2615 ng/mL. LDLT was successfully performed 
using the donor’s (20-year-old brother) left lateral segment 
(segments 2–3). The donor was discharged uneventfully on 
postoperative day 9. On postoperative day 2, the recipient 
developed hepatic artery thrombosis, necessitating urgent 
surgical revision; however, graft failure ensued, and emer-
gency retransplantation with a reduced-size deceased do-
nor graft (segments 2–3) was performed on postoperative 
day 5. The patient was discharged on postoperative day 37. 
Explant pathology revealed three foci (up to 5 cm) of epi-
thelial-type HB. Of five lymph nodes dissected from the he-
patic hilum, one contained a microscopic HB focus, and an 
additional microscopic HB lesion was identified in Gerota’s 
fascia adjacent to an exophytic segment 5 lesion extending 
toward the kidney (Fig. 1). Based on these findings, adju-
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vant chemotherapy (etoposide + ifosfamide + carboplatin) 
was administered for two cycles due to advanced-stage/
metastatic disease. Post-LT AFP remained within normal 
limits for two years but then showed mild elevation (AFP: 
20 ng/mL; normal <9 ng/mL). Thoracic CT, abdominal CT, 
cranial MRI, and FDG PET-CT revealed no pathology. Viral 
serology demonstrated positivity for HBsAg, HBeAg, and 
HBV DNA, leading to a diagnosis of de novo HBV hepati-
tis; antiviral therapy with lamivudine was initiated, and the 
mild AFP elevation was attributed to HBV infection. During 
the following 2.5 years, no pathological finding was de-
tected, and AFP fluctuated between 20–63 ng/mL. At 4.5 
years post-LT, AFP abruptly increased to 918 ng/mL (from 
63 ng/mL six months earlier). Imaging studies showed no 
metastatic lesions, though HBV DNA remained positive, 
and antiviral therapy was switched to tenofovir. Preemp-
tive chemotherapy was not initiated. Three months later, 
AFP rose further to 6244 ng/mL, and imaging revealed mul-
tiple hepatic and left pulmonary metastatic lesions (Fig. 2). 
The multidisciplinary tumor board recommended systemic 
therapy; however, the patient developed massive ascites 
and hepatic decompensation, requiring palliative manage-
ment. The patient died at 64 months post-LT (5.3 years) due 
to tumor recurrence.

Overall and disease-free survival rates following LT for 
HB—whether performed as primary (pLT) or salvage LT 
(sLT)—exceed 60% at five years. In a study by Umeda et al., 
the 5-year overall survival was 69% for pLT and 73% for sLT, 
while Boster JM et al. reported 5-year disease-free survival 
rates of 78% for pLT and 62% for sLT. Thus, LT achieves favor-
able long-term outcomes for HB. Our patient underwent LT 
despite advanced-stage disease with lymph node metas-
tasis and local invasion. Remarkably, no recurrent lesions 
were detected for 4.5 years post-transplant. AFP increased 
sharply thereafter, and hepatic and pulmonary metasta-
ses became radiologically visible once AFP exceeded 6000 
ng/mL. During the period of rising AFP, persistent HBsAg, 
HBeAg, and HBV DNA positivity (under tenofovir therapy) 
suggested ongoing HBV replication. This raises the possi-
bility that HBV reactivation might have triggered tumor cell 
proliferation. 

Similarly, we previously observed a comparable scenario 
in a patient with hepatocellular carcinoma who exhibited 
unexplained AFP elevation post-LT without detectable 
recurrence on CT or PET-CT. Brain metastasis was subse-
quently discovered when the patient presented with neu-
rological symptoms highlighting the limited sensitivity 
of PET-CT for detecting cerebral metastases and the im-
portance of conventional cranial imaging in such cases.
[6] In the current case, despite comprehensive imaging 
including cranial and genitourinary evaluations—no le-
sion was detected until AFP exceeded 6000 ng/mL. The 
gradual AFP rise (20–63 ng/mL) over 2.5 years, followed 
by a rapid increase to 918 ng/mL in six months and 6244 
ng/mL within three months, correlated with detectable 
recurrence. We speculate that HBV replication and immu-
nosuppressive therapy may have jointly promoted tumor 
progression. Bandopadhyay et al. previously demonstrat-
ed that the hepatitis B virus X protein (HBx) can contribute 
to hepatoblastoma carcinogenesis by suppressing miR-
122 expression in HB cells,[7] supporting our hypothesis. 
Moreover, we believe that adjuvant chemotherapy ad-
ministered post-transplantation may have contributed to 
delaying early recurrence.

In conclusion, during follow-up of HB patients after LT, 
both rapid and gradual increases in AFP should be con-
sidered potential indicators of tumor recurrence or me-
tastasis, even in the absence of radiologically detectable 
lesions. Conventional imaging modalities may fail to 
identify early recurrence. Although data are insufficient 
to support preemptive adjuvant chemotherapy, given 
the propensity for microinvasion and metastatic spread, 
post-LT adjuvant chemotherapy protocols may warrant 
reevaluation.

Figure 1. Explant specimen.

Figure 2. (a) Recurrences on the transplanted liver, (b) Lung metastases.
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