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SUMMARY
Managing large solitary hepatocellular carcinoma 
(HCC) remains challenging as guidelines recommend 
a palliative approach given the general poor prognosis 
without accounting for variations in the underlying 
tumour biology. Surgical resection provides significantly 
better survival than other modalities for HCC, but only a 
small proportion of patients with large tumours qualify 
for surgical resection. Recently, with technological 
advances in radiation therapy, stereotactic body radiation 
therapy (SBRT) has emerged as an alternative treatment 
option for HCC . In this paper, we present a patient 
who was diagnosed with a 13 cm HCC with vascular 
invasion. SBRT was delivered as a locoregional therapy 
followed by immunotherapy with the outcome of 
complete pathological response observed on right hemi- 
hepatectomy.

BACKGROUND
Hepatocellular carcinoma (HCC) is the fifth most 
common cause of cancer worldwide and the second 
cause of cancer death after lung cancer in men.1 In 
80%–90% of cases, HCC occurs in patients with 
underlying liver cirrhosis with hepatitis B and C, 
the two main risk factors worldwide.2 Treatment 
selection depends on characteristics of the tumour, 
severity of underlying liver dysfunction, age and 
other medical comorbidities.3 Liver transplantation 
and tumour resection are the main curative treat-
ment options. However, only a minority of patients 
fall into this category.4 Stereotactic body radia-
tion therapy (SBRT), developed using advances in 
external beam radiotherapy technology, has become 
an alternative treatment option for non- resectable 
HCC. In this case report, we present a case of large 

HCC with vascular invasion, deemed initially unre-
sectable, which was treated successfully with SBRT 
and sequential immunotherapy plus anti- VEGF 
(Vascular Endothelial Growth Factor) therapy 
followed by surgical resection.

CASE PRESENTATION
An ECOG 0 man in his 60s was referred to our liver 
clinic by his general practitioner with abdominal 
pain, weight loss and fatigue. An ultrasound subse-
quently demonstrated a large (127×111×99 mm) 
heterogeneous mass in the right lobe of the liver. 
The patient had history of untreated chronic hepa-
titis B and was undergoing annual surveillance over-
seas for HCC. During initial consultation, there was 
no evidence of chronic liver disease on examina-
tion, but he had a palpable liver.

INVESTIGATIONS
Laboratory tests showed bilirubin <4 μmol/L, ALP 
76 unit/L, GGT 88 unit/L, ALT 66 unit/L, AST 142 
unit/L, alpha fetoprotein 4.6 ug/L, positive HBsAg 
and HbeAb and non- reactive HBsAb in keeping 
with chronic hepatitis B infection.

Staging for the lesion included a contrast- 
enhanced CT scan of the liver, which demonstrated 
early features of liver cirrhosis and a 13 cm hyper-
vascular mass with arterial enhancement and early 
venous washout (LIRAD- 5). The lesion occupied 
segments V, VI, VII, VIII with evidence of tumour 
thrombus invading the middle hepatic vein. There 
were innumerable (>20) small hepatic arterioportal 
shunts (HAPS) in almost all segments of the liver 
(figures 1 and 2). A chest CT and bone scan showed 
no evidence of distant metastasis.

Figure 1 CT triple phase scan showing a large 13 cm 
hyper vascular mass with arterial enhancement and 
central necrosis in segment V, VI, VII, VIII.

Figure 2 CT scan portal venous phase demonstrating 
venous invasion of the lesion with tumour thrombus in 
the middle hepatic vein (arrow).
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TREATMENT
The case was discussed in the HCC multidisciplinary team 
meeting and due to the size and invasion to the main vascular 
structure, the lesion was deemed unresectable. The decision 
was made to treat the dominant lesion with SBRT followed by 
systemic treatment. The patient was also commenced on anti-
viral treatment with entecavir 0.5 mg/day. He received SBRT of 
30 Gy in five fractions to the dominant lesion in segment VII and 
the nearby HAPS. On completion of SBRT, he was commenced 
on 9 cycles of atezolizumab (1200 mg/day intravenous infusion) 
and bevacizumab (15 mg/kg/day intravenous infusion). The 
patient tolerated the whole treatment plan and did not experi-
ence any complications from it.

One month after finishing SBRT and immunotherapy, MRI 
liver with contrast using primovist demonstrated a significant 
reduction of the size of the HCC from 13 cm to 7cm and no 
venous invasion (figure 3).

The case was further discussed in the HCC meeting and given 
the significant response of the disease, including resolution of 
tumour thrombus in the middle hepatic vein, the patient was 
deemed surgically resectable.

At laparotomy, the tumour in segment VII and VIII was 
densely adherent to the diaphragm with significant surrounding 
inflammation due to SBRT. Due to the size and position of the 
lesion, local resection was not possible; therefore, a right hemi- 
hepatectomy with resection of middle hepatic vein and the 

adherent diaphragm was performed. The surgery took 4 hours 
to complete with an estimated blood loss of 400 mL.

OUTCOME AND FOLLOW-UP
Day 2 following resection, the patient developed postopera-
tive bleeding requiring an exploratory laparotomy where active 
bleeding from the stapler line on the right portal vein was iden-
tified and controlled. Subsequently, the postoperative recovery 
was uneventful, and the patient was discharged on day 8 post 
primary surgery.

Histopathology remarkably confirmed a completely resected 
70 mm necrotic mass with no residual hepatocellular cancer and 
no evidence of vascular invasion. At 1- year follow- up, the patient 
remains clinically well with no evidence of disease recurrence on 
contrast- enhanced CT of the chest, abdomen and pelvis.

DISCUSSION
HCC is often diagnosed in intermediate or advanced tumour 
stages. Especially in advanced tumour stages, treatment options 
are limited, and there is no consensus concerning the best treat-
ment option.5 Tumour size is one of the main factors to deter-
mine the choice of treatment for HCC.6 Large HCC is defined 
as tumour size >10 cm and there are limited data and little 
consensus on treatment strategies for such lesions.6 7 As large 
HCCs are more prone to invade into local vasculature, they have 
higher possibility of metastasis and satellite foci are commonly 
found on diagnosis.8 Surgery is the gold standard treatment for 
large HCCs, however, due to underlying liver cirrhosis and poor 
hepatic function reserve, the majority of the patients are ineli-
gible for resection on diagnosis.9

It is in this challenging therapeutic landscape that SBRT has 
dramatically come to the fore as a groundbreaking neoadju-
vant alternative for those deemed non- candidates for surgical 
intervention. Harnessing this technique, potent tumoricidal 
radiation doses are administered over a minimal number of 
sessions, precipitating targeted cell death.10 11 Beyond its effi-
cacy, SBRT stands out for its minimal toxicity footprint in HCC 
management,12 showcasing outcomes that rival, if not surpass, 
other local treatment modalities or select (non- transplantation) 
surgical techniques.13 The medical community has taken note, 
with an array of retrospective and prospective research under-
scoring the commendable local control rates associated with 
SBRT (table 1).14–20 Reinforcing this, a 2020 study by Liu et al 
shed light on the impressive 94% freedom from local progres-
sion rate in patients classified under Barcelona Clinic Liver 

Figure 3 MRI liver (T2) demonstrating no enhancement of the lesion 
post- SBRT and immunotherapy. SBRT, stereotactic body radiation 
therapy.

Table 1 Prospective and retrospective studies showing outcome of SBRT

Study Year Patient number Type of study BCLC stage Dose and fractionation Follow- up Outcome Toxicity Level of evidence

Kim et al15 2021 72 Randomised trial 0- C 66 Gy/10Fr
(Proton)

51.6 m 2y LC: 92.8%
2y OS: 91.7%

None II

Yoon et al16 2020 50 Prospective 0- A 45 Gy 47.8 m 5y LC: 97.1% 5y OS: 77.6% 4% IV

Labrunie et 
al17

2020 43 Prospective A- C 45 Gy 4y 2y LC: 94%
2y OS: 69%

5% IV

Jang et al18 2020 65 Prospective 0- C 60 Gy 41 m 2y LC: 97%
2y OS: 84%

2% IV

Park et al19 2020 290 Prospective 0- A 30–60 Gy 38.2 m 5y LC: 91.3%
5y OS: 44.9%

8.8% IV

Mathew et 
al20

2020 297 Retrospective 0- D 27–60 Gy 19.9 m 3y LC: 91.3%
3y OS: 39%

16% VI

Liu et al21 2019 32 Prospective A- B 30–60 Gy 27 m 2y LC: 87%
27 OS: 81.3%

None IV

BCLC, Barcelona Clinic Liver Cancer; LC, local control; OS, overall survival; SBRT, stereotactic body radiation therapy.
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Cancer (BCLC) stage 0/A, and a notable 74% for those in BCLC 
B/C stages, all of whom underwent SBRT.21 The exceptional effi-
cacy of SBRT in this neoadjuvant setting can not be understated, 
offering newfound hope for patients once considered beyond 
surgical intervention.

Despite the advanced, poor prognostic presentation, locore-
gional therapy using SBRT followed by immunotherapy and 
anti- VEGF therapy achieved effective treatment of the large- 
volume disease in this patient. Following the liver resection 
with curative intent, the patient remains disease free after 12 
months.

Following several preclinical studies indicating synergistic 
effect of radiotherapy and immunotherapy, clinical trials 
designed to further explore this question are currently under 
development worldwide.22 23

Learning points

 ► There are limited data and little consensus on treatment 
strategies of large hepatocellular carcinoma.

 ► Surgical resection provides better outcome in management 
of hepatocellular carcinoma (HCC)s, but large tumours are 
frequently non- resectable on diagnosis.

 ► The utilisation of stereotactic body radiation therapy (SBRT) 
in the neoadjuvant setting has demonstrated transformative 
outcomes to our patient with advanced HCC. As both a 
viable and efficacious alternative, SBRT not only expands 
the therapeutic arsenal against advanced hepatocellular 
carcinoma but also potentially paves the way for surgical 
intervention in cases once deemed insurmountable.

 ► SBRT followed by Immunotherapy plus anti- VEGF therapy 
appears safe and effective treatment combination with 
promising prospect in the neoadjuvant setting to improve 
resectability in large and locally advanced HCC.

Contributors The following authors were responsible for drafting of the text, 
sourcing and editing of clinical images, investigation results, drawing original 
diagrams and algorithms, and critical revision for important intellectual content: BB, 
MI, YYL, PH. The following author gave final approval of the manuscript: PH.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Consent obtained directly from patient(s).

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work 
is properly cited and the use is non- commercial. See: http://creativecommons.org/ 
licenses/by-nc/4.0/.

Case reports provide a valuable learning resource for the scientific community and 
can indicate areas of interest for future research. They should not be used in isolation 
to guide treatment choices or public health policy.

ORCID iD
Bardia Bidarmaghz http://orcid.org/0000-0001-5845-5241

REFERENCES
 1 Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and mortality 

worldwide: sources, methods and major patterns in GLOBOCAN 2012. Int J Cancer 
2015;136:E359–86. 

 2 Maucort- Boulch D, de Martel C, Franceschi S, et al. Fraction and incidence of 
liver cancer attributable to hepatitis B and C viruses worldwide. Int J Cancer 
2018;142:2471–7. 

 3 Yang JD, Hainaut P, Gores GJ, et al. A global view of hepatocellular carcinoma: trends, 
risk, prevention and management. Nat Rev Gastroenterol Hepatol 2019;16:589–604. 

 4 Delis S- G, Dervenis C. Selection criteria for liver resection in patients with 
hepatocellular carcinoma and chronic liver disease. World J Gastroenterol 
2008;14:3452–60. 

 5 Forner A, Llovet JM, Bruix J. Hepatocellular carcinoma. Lancet 2012;379:1245–55. 
 6 Kim SJ, Lee KK, Kim DG. Tumor size predicts the biological behavior and influence 

of operative modalities in hepatocellular carcinoma. Hepatogastroenterology 
2010;57:121–6.

 7 Chopra S, George K, Engineer R, et al. Stereotactic body radio therapy for 
inoperable large hepatocellular cancers: results from a clinical audit. Br J Radiol 
2019;92:20181053. 

 8 Ariizumi S- I, Kotera Y, Takahashi Y, et al. Impact of hepatectomy for huge solitary 
hepatocellular carcinoma. J Surg Oncol 2013;107:408–13. 

 9 Park J- W, Chen M, Colombo M, et al. Global patterns of hepatocellular carcinoma 
management from diagnosis to death: the BRIDGE study. Liver Int 2015;35:2155–66. 

 10 Guckenberger M, Andratschke N, Alheit H, et al. Definition of stereotactic body 
radiotherapy: principles and practice for the treatment of stage I non- small cell lung 
cancer. Strahlenther Onkol 2014;190:26–33. 

 11 Choi SH, Seong J. Strategic application of radiotherapy for hepatocellular carcinoma. 
Clin Mol Hepatol 2018;24:114–34. 

 12 Jun BG, Kim YD, Cheon GJ, et al. Clinical significance of radiation- induced liver 
disease after stereotactic body radiation therapy for hepatocellular carcinoma. Korean 
J Intern Med 2018;33:1093–102. 

 13 Gerum S, Jensen AD, Roeder F. Stereotactic body radiation therapy in patients 
with hepatocellular carcinoma: A mini- review. World J Gastrointest Oncol 
2019;11:367–76. 

 14 Lewis S, Dawson L, Barry A, et al. Stereotactic body radiation therapy for 
hepatocellular carcinoma: from infancy to ongoing maturity. JHEP Rep 
2022;4:100498. 

 15 Kim TH, Koh YH, Kim BH, et al. Proton beam radiotherapy vs. radiofrequency ablation 
for recurrent hepatocellular carcinoma: A randomized phase III trial. J Hepatol 
2021;74:603–12. 

 16 Yoon SM, Kim SY, Lim Y- S, et al. Stereotactic body radiation therapy for small (≤5 cm) 
hepatocellular carcinoma not amenable to curative treatment: results of a single- arm, 
phase II clinical trial. Clin Mol Hepatol 2020;26:506–15. 

 17 Durand- Labrunie J, Baumann A- S, Ayav A, et al. Curative irradiation treatment of 
hepatocellular carcinoma: A multicenter phase 2 trial. Int J Radiat Oncol Biol Phys 
2020;107:116–25. 

 18 Jang WI, Bae SH, Kim M- S, et al. A phase 2 multicenter study of stereotactic 
body radiotherapy for hepatocellular carcinoma: safety and efficacy. Cancer 
2020;126:363–72. 

 19 Park S, Jung J, Cho B, et al. Clinical outcomes of stereotactic body radiation therapy 
for small hepatocellular carcinoma. J Gastroenterol Hepatol 2020;35:1953–9. 

 20 Mathew AS, Atenafu EG, Owen D, et al. Long term outcomes of stereotactic body 
radiation therapy for hepatocellular carcinoma without Macrovascular invasion. Eur J 
Cancer 2020;134:41–51. 

 21 Liu HY, Lee Y, McLean K, et al. Efficacy and toxicity of stereotactic body radiotherapy 
for early to advanced stage hepatocellular carcinoma - initial experience from an 
Australian liver cancer service. Clin Oncol (R Coll Radiol) 2020;32:e194–202. 

 22 Kim K- J, Kim J- H, Lee SJ, et al. Radiation improves antitumor effect of immune 
Checkpoint inhibitor in murine hepatocellular carcinoma model. Oncotarget 
2017;8:41242–55. 

 23 Young KH, Baird JR, Savage T, et al. Optimizing timing of Immunotherapy 
improves control of tumors by Hypofractionated radiation therapy. PLoS One 
2016;11:e0157164. 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-5845-5241
http://dx.doi.org/10.1002/ijc.29210
http://dx.doi.org/10.1002/ijc.31280
http://dx.doi.org/10.1038/s41575-019-0186-y
http://dx.doi.org/10.3748/wjg.14.3452
http://dx.doi.org/10.1016/S0140-6736(11)61347-0
http://dx.doi.org/20422886
http://dx.doi.org/10.1259/bjr.20181053
http://dx.doi.org/10.1002/jso.23226
http://dx.doi.org/10.1111/liv.12818
http://dx.doi.org/10.1007/s00066-013-0450-y
http://dx.doi.org/10.3350/cmh.2017.0073
http://dx.doi.org/10.3904/kjim.2016.412
http://dx.doi.org/10.3904/kjim.2016.412
http://dx.doi.org/10.4251/wjgo.v11.i5.367
http://dx.doi.org/10.1016/j.jhepr.2022.100498
http://dx.doi.org/10.1016/j.jhep.2020.09.026
http://dx.doi.org/10.3350/cmh.2020.0038
http://dx.doi.org/10.1016/j.ijrobp.2019.12.004
http://dx.doi.org/10.1002/cncr.32502
http://dx.doi.org/10.1111/jgh.15011
http://dx.doi.org/10.1016/j.ejca.2020.04.024
http://dx.doi.org/10.1016/j.ejca.2020.04.024
http://dx.doi.org/10.1016/j.clon.2020.04.004
http://dx.doi.org/10.18632/oncotarget.17168
http://dx.doi.org/10.1371/journal.pone.0157164


4 Bidarmaghz B, et al. BMJ Case Rep 2023;16:e256931. doi:10.1136/bcr-2023-256931

Case report

Copyright 2023 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
 ► Submit as many cases as you like
 ► Enjoy fast sympathetic peer review and rapid publication of accepted articles
 ► Access all the published articles
 ► Re-use any of the published material for personal use and teaching without further permission

Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow


	Large hepatocellular carcinoma treated with sequential SBRT and immunotherapy with anti-­VEGF (Vascular Endothelial Growth Factor) therapy
	Summary
	Background
	Case presentation
	Investigations
	Treatment
	Outcome and follow-up
	Discussion
	References


