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Abstract
Liver transplantation (LTx) is an accepted method of hepatocellular carcinoma (HCC) treatment 
in cirrhotic patients; however, it has many limitations, and there is a substantial risk of recur-
rence. Most relapses occur within the first 2 posttransplant years. We aimed to present a late 
extrahepatic recurrence of HCC 10 years after LTx, and we discuss the possible risk factors and 
ways to improve transplantation results. A 68-year-old patient with liver cirrhosis and HCC on 
the background of chronic HCV and past HBV infection was transplanted urgently due to the 
rapid decompensation. Anti-HCV treatment before surgery was unsuccessful. Pretransplant 
computed tomography showed 1 focal 4.5 cm lesion consistent with HCC. Histopathology of 
the explanted organ showed 2 nodules outside the Milan criteria. Angioinvasion was not 
found. The patient achieved a sustained viral response to pegylated interferon and ribavirin 
2 years post-LTx. Eight years were uneventful. CT of the abdomen performed occasionally was 
normal. Ten years after LTx, the patient unexpectedly presented with shortness of breath, fa-
tigue, and weight loss. Two metastatic nodules of HCC in the lungs and pelvis were found. 
Although late HCC recurrence post-LTx is rare, it should be always considered, especially when 
risk factors such as viral infections and underestimation of tumor advancement were identi-
fied. We advocate that oncological surveillance of HCC relapse has to be continued during 
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the whole posttransplant period. High AFP levels, the unfavorable neutrophil to lymphocyte 
ratio, and better estimation of primary tumor size seem to be useful in the identification of 
good candidates for transplantation.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

One of the major indications for liver transplantation (LTx) is hepatocellular carcinoma 
(HCC). Patients undergoing LTx due to HCC are at increased risk of cancer recurrence. The 
risk of HCC recurrence after LTx depends on many factors, including tumor size, tumor stage, 
and angioinvasion. Moreover, patients undergoing chronic immunosuppressive treatment 
are at risk of developing de novo neoplasms – these are most often skin cancers, but there are 
also cases of de novo HCC; so far, several such cases have been described in the literature. 
Recurrent HCC can locate in various structures of the body; sometimes, it may not even appear 
in the liver. Therefore, it is important to perform comprehensive imaging control of liver 
recipients with a history of HCC, taking into account not only the abdominal organs but also 
the thorax and skeleton. Despite strictly defined rules of qualification for LTx, it is difficult to 
prevent HCC recurrence, the more so that no recommendations for screening tests for HCC 
have been developed.

A Case Report

The case concerns a 68-year-old patient transplanted in January 2010 at the department 
of general, vascular, and transplantation surgery of the Marie Curie Hospital, Szczecin, Poland, 
due to cirrhosis of the liver and coexisting primary liver cancer, both related to chronic HCV 
infection. Transplantation was performed urgently due to the high MELD score (26 points), 
which indicated severe decompensation of liver function.

A compensated cirrhosis type C was diagnosed in the patient in 2001 (stage A according 
to the Child-Turcotte-Pugh scale). The patient’s history was also remarkable for cutaneous 
porphyria, type 2 diabetes, and arterial hypertension. During the first hospitalization in the 
hepatology department, laboratory tests revealed, apart from positive HCV RNA, features of 
a past HBV infection in the form of anti-HBc antibodies. The histopathological examination 
confirmed cirrhosis of the liver with mildly active inflammatory features. The patient 
underwent 6-month treatment with interferon and ribavirin, but virological response was 
not obtained. The patient remained under regular control of the hepatology outpatient clinic. 
In 2005, 48-week treatment with pegylated interferon and ribavirin was carried out with a 
good virological response at the end of therapy and recurrence of HCV infection after a few 
weeks. The first symptoms of cirrhosis decompensation such as ascites, jaundice, and coagu-
lation disorders appeared in 2009. The MELD score at that time was 18. During hospitalization, ultra-
sound revealed a tumor in the right lobe of the liver with a diameter of approximately 4 cm, 
confirmed by the abdominal CT scan. Due to the characteristic pattern of enhancement of a 
focal lesion on CT (enhancement in the arterial phase, Fig. 1, wash-out in the venous phase, 
Fig. 2), HCC was diagnosed. Tumor markers determined at that time were as follows: alpha-
fetoprotein 2.7 IU/mL, CA 19.9 140 U/mL, and CEA 10.1 μg/mL. Due to the significant ascites, 
shown in Figures 1 and 2, the patient was disqualified from the tumor thermo-ablation 
procedure. After all the necessary examinations, envisaged by the liver transplantation qual-
ification protocol, the patient was put on an active waiting list, and after ascites had been 
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controlled in a stable state, he was discharged home. In January 2010, the patient was read-
mitted to the hepatology department due to hepatic encephalopathy in the course of decom-
pensated cirrhosis. The MELD score increased to 26, and he was listed for urgent LTx. The 
course of the operation and the postoperative period as well as hospitalization in the surgery 
and transplantation department were uneventful. The patient in a good general condition was 
discharged home on day 17 with the recommendation of regular outpatient controls at the 
outpatient transplant clinic. After LTx, standard immunosuppressive treatment (tacrolimus, 
mycophenolate mofetil, and GSK for 12 weeks) and antiviral drugs such as lamivudine and 
acyclovir were implemented as a prophylaxis of HBV and CMV recurrence.

The histopathological examination of the grafted liver revealed bifocal G1 HCC with 
dimensions of 45 mm and 35 mm, as well as micronodular cirrhosis and hemosiderosis.

In October 2010, the patient returned to the hepatology department due to a significant 
increase in the activity of liver enzymes, with suspected HCV reinfection in the transplanted 
liver, which was confirmed by histopathological examination and a significant increase in 
the serum viral load (HCV RNA) compared to the pretransplant viremia. Due to a significant 
leukopenia and a picture of mild hepatitis C (METAVIR A1F1), antiviral treatment was 
initially given up. Only after obtaining satisfactory blood counts, antiviral treatment with 
pegylated interferon and ribavirin was initiated and continued for 48 weeks with a good 
tolerance and till the end of treatment as well as sustained viral response (HCV RNA negative 

Fig. 1. Tumor enhancement in the arterial phase of the study.

Fig. 2. Washout of contrast from the tumor in the venous 
phase.
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in 3 consecutive examinations and normalization of liver enzymes). Apart from a slight 
leukopenia, the patient remained without any laboratory abnormalities for the next several 
years.

In April 2013, the patient underwent comprehensive laboratory and imaging tests, including 
chest X-ray and ultrasound, in which no changes were shown. Stiffness of the liver, assessed 
by the elastography (Fibroscan) in 2016, was consistent with a mild fibrosis −5.8 kPa). In 
August 2018, he came to his general practitioner due to shortness of breath and cough with 
expectoration of creamy secretion, as well as weight loss of about 4 kg, complaints on getting 
tired more easily, and low-grade fever lasting from 3 months.

The chest X-ray showed a lesion of 50 mm in diameter in the right lung. The patient was 
admitted to the thoracic surgery and transplantation department, diagnostics was extended, 
a CT scan of the chest and abdominal cavity was performed, and the description of computed 
tomography in the fourth segment of the right lung revealed a 50-mm tumor and a 13-mm 
lymph node near the tumor (Fig. 3, 4). Liver changes were not found.

CT of the pelvis minor also uncovered a metastatic lesion, measuring 43 × 12 mm, in 
the left iliac bone. Bronchofiberoscopy was performed and no neoplastic cells were found 
in the cytological examination of the secretions; therefore, a fine-needle aspiration biopsy 
of the lesion in the lung was carried out, which confirmed the presence of HCC. The patient 
was eligible for palliative radiotherapy only.

In August 2019, he died of respiratory failure.

Fig. 3. Right lung tumor in arterial CT phase.

Fig. 4. Washout of contrast from the tumor.
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Discussion

Cirrhosis of the liver is the most important risk factor for the development of a primary 
liver cancer (HCC) and may be considered a precancerous condition. This is the case in the 
vast majority of patients with the underlying HCV infection. Dysplastic nodules undergo meta-
plasia and then neoplastic transformation, which results in the formation of HCC, which may 
initially be monofocal or multifocal, often extending over time.

At present, the most effective treatment is LTx, as it removes the direct cause of the 
cancer and the existing HCC. Unfortunately, the procedure of choice is burdened with a high 
rate of tumor recurrence; on average, 15–20% of patients transplanted for HCC within 2 years 
after transplantation [1]. However, a range of relapses can be found from 1.3% to 44.9%, 
depending on the center [2].

Most relapses occur up to 2 years after LTx and most often affect the transplanted organ, 
less frequently the tumor metastasizes to the chest wall, lungs, bones, adrenal glands, and 
abdominal lymph nodes, or is generalized. In the case of late relapses, over 2 years after trans-
plantation, and most often over 5 years, these proportions change, and extrahepatic recurrence 
or generalization of neoplastic disease occurs much more often [3–6]

A very rare situation in liver recipients is the de novo development of HCC; it may happen 
when HCC was not diagnosed in the recipient prior to LTx, neither on the basis of radiological 
examinations nor on the basis of the pathomorphological assessment of the explanted liver. 
HCC de novo appears at a similar time interval and localization as a late relapse.

With such a high percentage of HCC recurrences after LTx, it is important to identify the 
factors that predispose to relapse. It is not unusual in a cancer surgery that tumor size, or 
feature T, is a prognostic factor. During the initial period of liver transplantation program for 
HCC, the Milano criteria for the cutoff size of a tumor or tumors, eligible for Tx, were used 
strictly. However, in predicting the risk of HCC recurrence, very important pathomorpho-
logical features were observed, such as the presence of angioinvasion and a lower degree of 
tumor cell differentiation [2, 7].

Another factor, influencing recurrence, is the underestimation of tumor advancement in 
radiological examinations. Pathomorphological examinations of explanted livers sometimes 
reveal tumors, satellite nodules, and neoplastic changes in the local lymph nodes, not 
visualized in the imaging examinations. It is possible that the presence of micrometastases of 
a different biology causes a long-term dormancy, and the development of the disease extends 
over time [3]. The potential for relapse can be determined by the biochemical tests. A high 
pretransplant AFP level (>1,000 IU/mL) is a poor prognostic factor, as is the gradual build-up 
of AFP after LTx. More accurate in assessing the risk of HCC recurrence after transplantation 
may be the simultaneous analysis of 3 factors: the baseline AFP level, the neutrophil to 
lymphocyte ratio, and the size of the primary tumor [7, 8].

In general, risk factors for HCC recurrence after LTx can also be divided into 3 groups: 
tumor-related, patient-dependent, and treatment-dependent. Tumor-related factors include 
the aforementioned size, the occurrence of angioinvasion, the degree of differentiation of 
neoplastic cells, the initial level of AFP and its values after transplantation, and the tumor 
response to any possible bridging therapy [7]. Among the patient-dependent factors, the 
etiology of cirrhosis should be mentioned first with particular emphasis on visceral obesity 
(a factor important in the formation of many gastrointestinal cancers), untreated or ineffec-
tively treated HCV infection, or past history of HBV infection. On the other hand, treatment-
related factors can be divided into the pretransplant and posttransplant period. In the period 
before LTx, these include: percutaneous biopsy, transplant waiting time, application, and 
possible response to bridging therapy [9, 10]. It seems that a better response to local treatment 
reduces the risk of HCC recurrence after transplantation, and a longer waiting period between 
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bridging and transplantation may allow the selection of patients with a less aggressive form 
of HCC. In the immediate perioperative period, the following should be mentioned: the donor’s 
age, cold ischemia time and the surgical technique, and then the scheme of immunosup-
pression used [11].

Chronic HBV or HCV infection as an etiological factor of liver cirrhosis and recurrence of 
viral infection after LTx may also be considered as a possible de novo HCC factor, especially 
in cases where antiviral treatment was required after transplantation or the recipient rede-
veloped cirrhosis in the transplanted liver. Other risk factors may be transmission of tumor 
cells from a deceased donor or unrecognized recipient micrometastases. The possibility of 
transmitting specific genes is also taken into account, especially when a de novo cancer develops 
in a recipient of a living donation [12].

In all cases of early and late relapse and de novo HCC, men over 50 years were affected 
more frequently [2, 7, 13]. In our case, we can identify several factors that predispose to 
HCC recurrence after transplantation. These include chronic HCV infection as the etiology 
of cirrhosis, probable history of HBV infection earlier, antiviral treatment both before and 
after transplantation, and coexisting metabolic diseases (type 2 diabetes and cutaneous 
porphyria). Pathomorphological examination of the explanted liver confirmed the existence 
of a second neoplastic tumor (radiological underestimation). The existence of such an 
advanced tumor in the cirrhotic liver would be a factor that would preclude the eligibility 
for transplantation.

Conclusions

HCC recurrence after transplantation is a serious medical problem, and it is not only 
about the frequency of relapses but also about the fact that we are dealing with a patient 
after major abdominal surgery with altered vascular anatomy, especially arterial, who 
stays under constant immunosuppressive treatment. The options for locoregional surgical 
treatment of relapse are very limited, and emergency transplantation is unlikely. In the 
case of generalization of the disease, even systemic treatment remains questionable. 
Therefore, it seems that patients at risk of HCC recurrence should undergo more frequent 
radiological check-ups, not only in the first 2 years after LTx but also for a much longer 
period. The criteria for transplantation due to HCC remain debatable. It seems important 
to search for new HCC biomarkers that would enable to better identify patients at risk of 
HCC recurrence after transplantation. Work was in accordance with the principles of the 
Helsinki Convention.
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