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ABSTRACT

Spontaneous rupture of hepatocellular carcinoma (HCC) is a potentially lethal complication.
Despite various treatment modalities with curative intent, there are scant data on ruptured
cases achieving complete pathological response (pCR), with only a handful of case reports.
We report a case of a Chinese male patient with large advanced HCC (aHCC) first detected
with rupture in an emergency setting, developing a pCR after multidisciplinary onco-surgical
approach.
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INTRODUCTIONINTRODUCTION

HCC is a major problem worldwide, with an incidence of approximately 18.3
per 100,000 in China (1), thus posing a significant burden due to its large 
population. Tumor rupture with subsequent intraperitoneal hemorrhage is a
life-threatening condition, and occurs in 3-15% of patients (2-6), often with high
mortality rates and compromised survival (7). 

Complete pathological response achieved by single modalities in aHCC is
infrequent. Tyrosine kinase inhibitors (TKI) alone were reported to yield CR (no
imaging evidence of neoplastic disease) in <1% of aHCC (8). In one meta-
analysis of Transarterial chemoembolization (TACE), CR was 0% in nine of the 13
randomized control trials (RCTs) analyzed, with a mean CR of 6% (0.007-30%) in
the remainder (9). The combination of immunotherapy with anti-angiogenesis
has overturned the odds and became the standard therapy in aHCC, with an 
8% CR rate (8). In a real world study from China, the combination of
immunotherapy plus TKI yielded pCR in 5% of initially unresectable HCC patients
(10). A consensus on the best treatment approach for this entity is still lacking.
Therefore, multidisciplinary management is imperative.

CASE REPORTCASE REPORT

In April 2020, a 60-year-old Chinese male patient was admitted to the
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Emergency Department of our Center, following 
sudden onset of abdominal pain associated with 
significant distension and shock. He was a local dentist,
unvaccinated for hepatitis B virus (HBV), with past 
medical history remarkable for pulmonary tuberculosis
for which he had completed treatment 40 years 
previously. He denied alcohol intake, drug use, or trans-
fusions. Laboratory examination revealed a hemoglobin
level of 8.7 g/dl with a baseline reference of 14 g/dl.
Serologic testing showed hepatitis B surface antigen
positive, with a viral load of HBV-DNA 500,000 IU/mL,
and an alpha-fetoprotein (AFP) level of 167 ng/mL.
Computed tomography (CT) scan revealed a cirrhotic
liver with a 12.9 cm x 11.6 cm hypodense mass in 
the right lobe with associated hemoperitoneum of
moderate amount suggesting tumor rupture. The 
portal vein and the inferior vena cava were patent 
(fig. 1). Digital subtraction angiography (DSA) was 
performed, visualizing a large enhancing mass in the
right hepatic lobe. Trans-arterial embolization (TAE)
was performed and hemostasis was achieved. The
patient gradually stabilized and started receiving 
tenofovir alafenamide, at a daily dose of 25 mg.
Magnetic resonance imaging (MRI) as well as chest-
abdomen-pelvis CT showed post TAE change of the
right hepatic mass with no evident extrahepatic spread
of the disease. At that point, he had a Child-Pugh class
B score of 7, with an Eastern Cooperative Oncology
Group (ECOG) performance score of 1. Multi-
disciplinary evaluation considered an advanced HCC
not amenable to primary surgical resection, and 
decided for bridge treatment with sorafenib, started in
June 2020. A control CT scan in Sept 2020 showed

tumor progression (fig. 2). The patient was deemed
ineligible for antiangiogenic combination approach
because of a variceal hemorrhage episode in October
2020. After discussion, immunotherapy with nivolumab,
at a dose of 480 mg intravenously every 4 weeks was 
initiated in Nov 2020. After two cycles, his AFP level
dropped from 258 to 10.4 ng/mL, and after four cycles,
returned to the normal range (<7 ng/mL) (fig. 3). Serial
imaging with CT scan showed favorable response with
a slow but steady reduction of the previous mass in the
right hepatic lobe and no new lesion in the remaining
liver (fig. 4). 

After further discussion, combination treatment
with ipilimumab, at a dose of 1 mg/kg intravenously,
along with nivolumab 3 mg/kg intravenously, was
administered triweekly for two cycles. Considering 
further tumor reduction and absence of distant 
metastasis, he received surgical resection in Nov 2021.
Intraoperative findings included a large tumor 
measuring 7 x 6.8 x 5.5 cm at the right hepatic lobe with
intense adhesions to the right adrenal gland, right colic
flexure and right border of the hilar plate including 
the gallbladder. There was no ascites. Right hemi-
hepatectomy with en-bloc cholecystectomy was 
performed. Pathology revealed a well-demarcated
mass limited to the liver, with complete necrosis and no
identified viable tissue. The tumor was surrounded by
dense fibrous tissue with old hemorrhage and infiltra-
tion of inflammatory cells, without evidence of vascular
permeation. These findings confirmed a pCR (fig. 5).
Nivolumab monotherapy was resumed 7 weeks after
surgery, with the previous flat-dosing regimen of 480
mg intravenous once every 4 weeks. To date, his AFP

Figure 1 - CT showed a cirrhotic liver with a 12.9 cm x 11.6 cm 
hypodense mass in the right lobe with associated hemoperitoneum 

of moderate amount suggesting tumor rupture.

Figure 2 - Evidence of disease progression under sorafenib, 
with portal vein and IVC compression.
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Figure 3 - The level of alpha-feto-
protein (AFP) sharply descended
after two courses of nivolumab,

remaining normal after four
cycles

Figure 4 - (a) Partial response after six cycles of nivolumab monotherapy. The mass shrank to 8.6 cm. 
(b) Further tumor reduction to 6.4 cm after two cycles of dual immunotherapy with nivolumab plus ipilimumab. 

a b

Figure 5 - Histologic section showing complete necrosis with no viable tissue (hematoxylin-eosin stain). (a) 100x (b) 200x. 

a b
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level has remained in the normal range (fig. 3). The
most recent post-operative CT scan in Sept 
2022 showed no evidence of tumor recurrence or
metastasis. The patient was still under the same 
maintenance treatment at the time of writing this
report in Nov 2022.

DISCUSSIONDISCUSSION

Tumor rupture is a potentially lethal complication of
HCC, with a higher incidence in Asia and Africa than in
Europe (2, 3, 6, 11). A 10-years retrospective study
observed a 9% incidence rate of spontaneous HCC 
rupture (7), with a one-month mortality rate reaching
38% (7). Spontaneous rupture ranks third in the leading
causes of death due to HCC after tumor progression
and liver failure (12), and, each year, is responsible for
the death of almost 10% of HCC patients in Japan (13).
Tumor rupture in HCC may lead to a high rate of 
peritoneal dissemination and has a negative impact on
patient survival (14). Prognosis is generally poor in
patients with ruptured HCC (15): two meta-analyses
demonstrated spontaneous HCC rupture as a predictor
of poor survival (16, 17), with significantly shorter 
overall survival (OS), (hazard ratio (HR), 1.65; 95% 
confidence interval (CI), 1.33–2.05) and disease free
survival (DFS) (HR, 1.42; 95% CI, 1.12–1.80) (17). 

Complete pathological response is an exceptionally
rare occurrence in HCC, especially following tumor 
rupture (14). TKI alone were reported to yield CR in
0.4% of aHCC (18). In a few single case reports,
immunotherapy with PD-1 inhibition alone or in 
combination with TKI, were reported to yield CR in
aHCC (19-21). Two case reports in PubMed documented
CR being achieved in aHCC treated with TACE followed by
sequential application of PD-1 inhibition combined with
TKI for conversion therapy. However, because surgical
resection was not performed, pCR could not be 
confirmed (22). In one meta-analysis of immunotherapy
for patients with aHCC who received PD-1/PD-L1 
inhibition, CR was 0.01 (95% CI 0.01–0.03) in 20 single-
arm studies; for patients who received monotherapy
and combination therapy (with the addition of non-
checkpoint-inhibitor agents, as well as platinum-based
chemotherapy), CR was 0.02 (95% CI 0.01–0.04) vs 0.01
(95% CI 0.00–0.08) (23). 

In the present case, the patient first received TAE for
hemodynamic stabilization, inducing tumor necrosis
and potential release of intratumoral antigens, for
which the sequential application of checkpoint 
inhibition achieved an intensive immune response
effect. For patients with aHCC refractory to sorafenib,

nivolumab had been granted accelerated approval by
the Food and Drug Administration (FDA), and was 
proposed for our patient as valid option for a ruptured
and bleeding tumor progressing under sorafenib. The
patient developed a favorable response to nivolumab,
that was continued in spite of the indication having
been withdrawn by the pharmaceutical company
because of insufficient data in a phase III study (24).
Ipilimumab was subsequently added as a combination
from Sept to Oct 2021, in reference to the clinical 
benefit reported in a phase III study (25). Follow-up CT
scan showing further downsizing of the primary tumor
and no evidence of distant metastasis, opened a 
window-of-opportunity for surgical resection, that the
patient underwent with an uneventful recovery.
Pathology confirmed complete tumor necrosis with no
residual carcinoma. Presently he keeps maintenance
nivolumab therapy with no evidence of tumor 
recurrence.

CONCLUSIONCONCLUSION

There is no consensus on the best treatment
approach for this entity. Over the past couple of years,
the rapid progress of molecular targeted therapy has
expanded the therapeutic options for aHCC.
Immunotherapy is being incorporated into HCC treat-
ment, and the combination with molecular targeted
therapy is emerging as a tool to enhance the immune
response. The quest for biomarkers that may guide 
systemic therapy strategy by predicting treatment
response, will be of paramount importance. 

The authors declare that they have no conflict of
interest.

All subjects gave their informed consent for inclusion
before participation. The study was conducted in 
accordance with the Declaration of Helsinki.
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