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Abstract
Lymph node metastases from hepatocellular carcinoma (HCC) represents a challenging clinical
scenario with a poor prognosis, especially in the setting of prior liver transplant. Long-term
survival is achievable in select patients with isolated lymph node metastases who undergo
surgical resection, but little data exist regarding non-surgical options. For intrahepatic HCC,
stereotactic body radiation therapy (SBRT) has emerged as a standard and effective nonsurgical
treatment option. Here, we present three patients (two with prior liver transplant) with isolated
lymph node metastases treated with curative intent using SBRT to doses of 30-45 Gy in three to
five fractions. Two patients (with follow-up of 27 and 31 months) had a complete or near-
complete response and remain cancer-free. One patient had intrahepatic HCC recurrence
shortly after SBRT but stable disease in the treated lymph node metastasis at 20 months. Liver
function remained excellent after radiation in all three patients, but one patient developed a
grade 3 duodenal ulcer at 20 months that resolved with medical management. These cases
illustrate the potential utility of SBRT as a non-invasive, definitive treatment option for
patients with isolated lymph node metastases from HCC.
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Introduction
Lymph node metastases (LNM) occur in approximately half of hepatocellular carcinoma (HCC)
patients with extrahepatic spread [1], and these patients have a median survival of less than
one year [1]. In patients with a history of a liver transplant, recurrent HCC portends an
especially poor prognosis. Nonetheless, in appropriately selected patients who have isolated
LNM (i.e. no other sites of disease), there are reports of surgical resection leading to long-term
survival [2]. However, many patients are not candidates for surgery and little data exist
regarding effective non-surgical options. The purpose of this case series is to report the
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capability of stereotactic body radiation (SBRT) to achieve similar long-term results in patients
with isolated HCC LNM.

SBRT has recently been established as a standard and effective treatment option for nonsurgical
localized intrahepatic HCC, reflected by its inclusion in the 2019 National Comprehensive
Cancer Network Guidelines and practice guidance statement from the American Association for
the Study of Liver Diseases [3,4]. With local control rates of 70-80% even for large tumors, SBRT
demonstrates equivalent and potentially superior safety and efficacy compared to other liver-
directed treatments such as trans-arterial chemoembolization (TACE) or thermal ablation,
provided that radiation dose to surrounding hepatic tissue is minimized and pre-treatment liver
function is taken into consideration [5-7]. Though the role of radiation therapy for LNM from
HCC has traditionally been minimal and limited to palliation, SBRT allows for the precise
delivery of ablative radiation doses in three to five treatment sessions with the potential of
long-term disease control. We herein present a series of three patients treated using SBRT with
curative intent for isolated, recurrent LNM from HCC, including two patients with a history of
liver transplantation.

Materials And Methods
We performed a retrospective study of patients with isolated LNM from HCC treated with SBRT
at our institution from 2016 to 2019. Patients with active intrahepatic disease were excluded.
Treatment responses were defined based on Response Evaluation Criteria in Solid Tumours
(RECIST): complete response = disappearance of target lesion or reduction in short axis of a
pathologic lymph node to <10 mm; partial response = 30% reduction in sum of diameters;
progressive disease = 20% increase in the sum of diameters; stable disease = reduction or
increase in size that does not meet criteria for partial response or progressive disease [8].

Results
Clinical and treatment characteristics for patients A, B, and C are shown in Table 1. Patients A
and C had a history of liver transplant. Follow-up was 20, 27, and 31 months after SBRT for
patients A, B, and C respectively, and all patients are alive at the time of this report. Patients B
and C remain cancer-free, whereas patient A had multifocal recurrence in the liver at two
months, but stable disease at the irradiated LNM at 20 months.
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Table 1

 Patient A Patient B Patient C

Baseline
characteristics

   

Age (years) 63 74 68

Etiology of cirrhosis Hepatitis C Alcohol Hepatitis C

Liver transplant Yes No Yes

Prior liver-directed
treatments

TACE, ablation TACE, ablation ablation

Recurrent LNM
diagnosis

Biopsy MRI MRI

LNM size 3.6 x 3.3 cm 6.4 x 3.9 cm 2.3 x 1.8 cm

AFP 3 n/a 1130

Total bilirubin 0.3 0.7 0.4

Albumin 4.1 4.2 4.4

INR 1.1 1.1 1.2

Child-Pugh A A A

Treatment and
outcomes

   

Follow-up after SBRT 1Y, 8M 2Y, 3M 2Y, 7M

SBRT modality Cyberknife Linear accelerator Cyberknife

SBRT dose and
schedule

30 Gy in 5 fx (BED 48
Gy), QOD

40 Gy in 5 fx (BED 72 Gy), QOD
45 Gy in 3 fx (BED 113 Gy),
QOD

Status of treated LNM Stable disease
Near-complete response (after 3
months)

Complete response (after 11
months)

Status of HCC
Recurrence in liver at 2
months

No evidence of disease (at 27
months)

No evidence of disease (at 31
months)

Toxicities of SBRT
G1 acute nausea G1
acute fatigue

G2 acute duodenitis G3 late
duodenal ulcer

None

Abbreviations: HCC, hepatocellular carcinoma; TACE, trans-arterial chemoembolization; LNM, lymph node metastasis;
SBRT, stereotactic body radiation therapy; QOD, every other day; BED, biologically effective dose.

TABLE 1: Summary of three patient cases
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Figure 1 shows the pre- and post-treatment contrasted MRIs for each patient, along with their
radiation plans and dose distributions. Doses are described both as physical dose and with a
biologically effective dose (BED) conversion using an alpha/beta of 10 (a mathematical
adjustment used to provide an estimate of the relative biological efficacy of varying dose
regimens). Doses were reported for both the gross tumor volume (GTV) and planning target
volume (PTV, defined as GTV plus a 5-8 mm margin). Critical bowel was defined as the stomach
plus duodenum and any other portions of bowel near the target.

FIGURE 1: Radiographic response to SBRT
SBRT treatment in three patients (A, B, and C) with isolated LNM from HCC, with pre-treatment
MRI (1st column, red asterisk = LNM), treatment planning scan (2nd column, red outline = gross
tumor volume, light blue = bowel avoidance structure, dark blue = 10 Gy, green = 20 Gy, orange =
30 Gy, white = 40 Gy), initial post-treatment MRI (3rd column), and long-term follow-up MRI
(4th column). Patient A had recurrence in the liver at two months and stable disease in the treated
node at 20 months, whereas patients B and C remained without evidence of disease recurrence at
27 months and 29 months, respectively.

Patient A (Figure 1A)
A 63-year-old male with a history of hepatitis C-associated cirrhosis and liver transplantation
for HCC presented in 2018 with an enlarging peripancreatic node. He was originally diagnosed
with HCC in 2011 and relapsed after treatment with ablation and TACE. He ultimately
underwent transplant in 2012 showing two foci of viable HCC on explant pathology. He
remained cancer-free on tacrolimus and mycophenolate until 2017, when surveillance MRI
showed an isolated peripancreatic lymph node measuring 3.6 x 3.3 cm. Alpha-fetoprotein (AFP)
was normal, and biopsy showed hepatocellular carcinoma. Given abutment of the celiac artery,
the multidisciplinary tumor board thought that surgical resection would be morbid and
recommended radiation with curative intent. He was treated with CyberKnife SBRT using
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fiducial-tracking to 30 Gy in five fractions (BED 48 Gy), every other day. Mean liver dose was 3
Gy and maximum critical bowel dose was limited to 29 Gy, with 100% of the GTV and 95% of
the PTV receiving the full prescription dose of 30 Gy. The patient tolerated radiation treatment
well with no late toxicity or change in liver function. He continued to take tacrolimus but
mycophenolate was discontinued. Imaging at two months showed slight shrinkage of the
treated LNM, but multifocal liver recurrence which was treated with sorafenib. The treated
LNM had a partial response (33% reduction in the short axis diameter) at four months, with
most recent imaging at 20 months showing slight interval growth (mostly from increasing
central necrosis) not meeting criteria for progression. This may have reflected a response to
cabozantinib, given concomitant decreasing AFP and size of the patient's parenchymal liver
lesions.

Patient B (Figure 1B)
 A 74-year-old male with a history of alcohol-associated cirrhosis and recurrent HCC presented
in 2017 with an enlarging portal node. He had been diagnosed with a solitary 5 cm HCC in 2014
and underwent TACE, followed by ablation of a second liver tumor and a pericardial node in
2015. At the time of ablation, he was also found to have an enlarged 3 cm portal node associated
with mild epigastric pain, radiographically consistent with HCC. This lesion was originally
untreated because of location, and in 2017 had enlarged to 6.4 x 3.9 cm. Staging was completed
with MRI including the abdomen and pelvis; lung staging was not performed. The patient then
received SBRT on a linear accelerator without fiducials (daily cone beam CT was used for image
guidance). We treated the majority of the tumor to 40 Gy in five fractions (BED 72 Gy), every
other day, accepting under-dosing of regions adjacent to critical bowel. Mean liver dose was 6
Gy and maximum critical bowel dose was 31 Gy. The volume of bowel receiving 30 Gy (V30) was
0.8 cc, and V25 was 41 cc; 85% of the GTV and 75% of the PTV received the full prescription
dose of 40 Gy. Imaging at three months showed an excellent near-complete response, and most
recent scans at 27 months showed no evidence of disease recurrence. The patient experienced
acute grade 2 duodenitis which resolved after starting pantoprazole. However, 20 months after
SBRT and five months after discontinuation of pantoprazole he was hospitalized for symptoms
of gastric outlet obstruction and found to have a radiation-associated duodenal ulcer causing
duodenal stricture. Symptoms resolved after restarting pantoprazole and sucralfate. Repeat
endoscopy showed resolution of the duodenal ulcer. Liver function remained normal after
radiation.

Patient C (Figure 1C)
A 68-year-old male with a history of combined kidney/liver transplant for cirrhosis, HCC, and
renal failure presented in 2017 with an increasing AFP and an enlarging 2.3 x 1.8 cm celiac
lymph node. He had hepatitis C-associated cirrhosis and end-stage renal disease due to
diabetic nephropathy. He had originally been diagnosed with a solitary HCC in 2015 and
underwent ablation. He then underwent repeat ablation in 2016 for local recurrence, followed
by combined kidney and liver transplant. Explanted liver showed a 4.5 cm viable residual HCC.
One year post-transplant, the patient presented with an AFP of 1130 (increased from 13
initially post-transplant) and an enlarging, solitary 2.3 x 1.8 cm celiac lymph node consistent
with recurrent HCC. He was treated with CyberKnife SBRT using fiducial-tracking to a dose of
45 Gy in three fractions (BED 113 Gy), every other day. Mean liver dose was 5 Gy and maximum
critical bowel dose was 15 Gy, with 100% of the GTV and 95% of the PTV receiving the full
prescription dose of 45 Gy. The patient tolerated radiation well with no acute or late side effects
and no impact on liver function. Imaging at three months showed significant shrinkage of the
treated LNM along with a decrease of AFP from 1130 to 11, and a complete response was
achieved at 11 months. The patient continued to do well on both tacrolimus and
mycophenolate with normalization of AFP and no evidence of recurrence at 31 months.
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Discussion
Here we present three patients treated using SBRT with curative intent for isolated LNM from
HCC, two with a history of liver transplant. Two of three patients remain cancer-free with over
two years follow-up after SBRT. This is the first report to our knowledge that describes long-
term disease control in patients receiving SBRT for solitary LNM from HCC, and supports
further investigation of SBRT as a definitive treatment option for LNM. These data are also
consistent with the rapidly increasing acceptance of the concept of “oligometastatic” disease
for many cancers, a situation where patients with a limited number of metastatic sites are
treated with curative intent using serial locoregional therapies such as surgery and SBRT [9,10].

Management of HCC LNM represents a therapeutic challenge, especially when treatment
options must be balanced against immunosuppression [11,12]. Although LNM is considered
advanced disease (American Joint Committee on Cancer Stage 4, Barcelona Stage C-Advanced),
aggressive management of isolated extrahepatic disease is supported by the literature, where
several studies report prolonged disease-free survival after resection [2,13-16]. Hwang et al.
reported a 31% survival at two years in 23 patients undergoing resection of pulmonary
metastases from HCC [13]. Many of these studies include patients undergoing surgery for LNM,
though sample sizes are small. For instance, Ikegami et al. reported outcomes of six patients
presenting with isolated LNM; two of four patients undergoing surgery survived for over four
years [2].

HCC is radiosensitive; in the largest series of patients receiving palliative, conventionally-
fractionated radiation for LNM, the objective response rate to radiation was 97% [17]. SBRT is
thus an attractive alternative to surgery, especially when surgical challenges exist due to the
celiac axis, portal vessels, inferior vena cava, and transplanted livers. The increasing prevalence
of nonalcoholic fatty liver disease and associated metabolic syndrome may also make many
patients poor surgical candidates [18]. Nonetheless, the high dose/fraction of SBRT and
presence of nearby bowel necessitate rigorous consideration of patient instructions (e.g. empty
stomach), motion and respiratory management, image guidance, and careful treatment
planning to maintain safe duodenum and stomach doses [19]. These issues are known and well-
described in the setting of pancreas SBRT [20]. Indeed, the challenge of balancing dose for
tumor control and limiting toxicity is illustrated in cases A and B. Patient A received the lowest
dose (BED 48 Gy) and did not have a very good response, but also had no significant toxicity.
Patient B received a higher dose (BED 72 Gy), achieved a near-complete response, and is
cancer-free, but experienced grade 3 duodenal toxicity. Despite careful treatment planning to
meet duodenum dose constraints, V25 was relatively high at 41 cc (goal is typically <10 cc), and
this likely contributed to the toxicity observed.

Patients with “oligometastatic” cancers are increasingly considered for aggressive locoregional
treatment, with two recent high-profile randomized phase II trials suggesting a survival benefit
[9,10]. Thus, it is important to establish whether long-term disease-free survival can safely be
achieved in different disease settings such as recurrent HCC. Such benefit versus risk
considerations are complex, especially for post-transplant patients. A comprehensive review
and helpful multidisciplinary management algorithm was recently proposed by Au et al. [21].
Their article highlights pertinent clinical differences between disseminated and oligo-
recurrent disease, as well as the importance of a multidisciplinary team of clinicians
representing hepatology, transplant surgery, medical and radiation oncology, and diagnostic
and interventional radiology.

Conclusions
In conclusion, this series demonstrates favorable outcomes after SBRT for isolated HCC LNM.
These results may be of interest to physicians across multiple specialties, given that optimal

2020 Walburn et al. Cureus 12(8): e9988. DOI 10.7759/cureus.9988 6 of 8



management of HCC requires close multidisciplinary collaboration. In centers with appropriate
expertise, SBRT could be a valuable non-invasive treatment option for patients with LNM. SBRT
may be particularly useful when surgical challenges exist (eg, celiac axis involvement) or when
treatment options are limited by prior transplant.
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