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(Photomicrograph revealing biopsy confirmed cholangiocarcinoma)Introduction
Cholangiocarcinoma (CCA) is a rare cancer associated with poor prognosis (1-3). CCA is a cluster of highly
heterogeneous biliary malignant tumors that can arise at any point of the biliary tree. Hilar and node metastasis is a
particularly important poor prognostic factor. The incidence of cholangiocarcinoma is increasing globally, currently
accounting for ~15% of all primary liver cancers and ~3% of gastrointestinal malignancies. Most patients are diagnosed
at an advanced disease stage, which contributes to a 5-year survival of less than 10%. The silent presentation of these
tumors combined with their highly aggressive nature and refractoriness to chemotherapy contribute to their alarming
mortality, representing ~2% of all cancer-related deaths worldwide yearly (4). Hilar cholangiocarcinoma (HCCA) is a
type of bile duct cancer that occurs in the extrahepatic biliary tree proximal to the origin of the cystic duct. It is the
most common malignancy arising from the biliary tract and accounts for two thirds of all CCA diagnoses. The
prognosis of CCA is generally poor because early diagnosis is difficult, and most patients pre- sent with advanced
disease. Surgical resection of initial stage CCA is perhaps the most accepted curative treatment option. We present a
case of a patient with intrahepatic/ hilar cholangiocarcinoma who has had multiple different interventions, including
multiple surgeries, radiofrequency ablation, living donor liver transplantation, recurrence in ribs treated with SBRT.
He recurred in the transplanted liver. After many discussions and options, we finally decided to treat him with SBRT in
transplanted liver. Due to risk of toxicity, SBRT was delivered on alternate days with five fractions. His follow up
imaging revealed a major response in liver lesion. This is the first ever reported case of SBRT in recurrent lesion.

Case Report
42-year-old Indian male developed symptoms of abdominal pain, belchng, nausea, and emesis off and on in 2014. There
was no significant past medical history. He had used alcohol off and on and smoked infrequently. He consulted his primary
care physician, who ordered an ultrasound of the liver which revealed a mass in the right lobe of the liver that was 61 × 32
mm in size. A PET/CT scan conducted on February 6th, 2015 showed a 46 × 64 mm hypermetabolic lesion in segments
IVb and V of the liver with no evidence of metabolically active disease anywhere else in the body. His blood profile was
unremarkable, with a normal complete blood count (CBC) and com- prehensive metabolic panel (CMP). His tumor
markers were also within normal limits (CA 19-9: 3.96 U/mL; CEA: 2.37 ng/mL). The patient underwent a CT-guided
biopsy that reported metastatic adenocarcinoma of the liver. He underwent non-anatomical resection of the liver lesion
with gallbladder en bloc, and a removed segment with hepatic artery node and pancreatic node was sent for histopathology.
The final pathology report revealed intrahepatic cholangiocarcinoma with elements of hilar involvement too. He was placed
on an observation schedule involving scans every 4 months. The patient followed up regularly with his oncologist for
almost a year without any evidence of recurrence. He developed asymptomatic radiological recurrence revealing a nodular
liver lesion in the segment near the operated bed measuring 14 × 10 mm as well as one lesion which measured 15 × 12 mm
in segment II of the left lobe of liver. The PET scan findings were suspicious for recurrent disease, and there was no
evidence of metabolically active disease anywhere else in the body. He underwent a bilateral segmental lobectomy in the fall
of 2015. Pathology confirmed moderately differentiated cholangiocarcinoma of the liver with lymphocyte infiltrates similar
to the original pathology. His subsequent CT scan in February 2016 revealed two small recurrent lesions, one in segment II
(9 × 9 mm) and the other in segment IV (10 × 9 mm) of the patient’s liver. He received six cycles of the chemotherapy
regimen GEMOX for six months. His PET/CT scan in August of 2016 was normal. He continued with five additional
cycles of GEMOX until January 2017, when a repeat PET was normal. He stopped chemo and was placed on an
observation schedule. A repeat PET/CT scan on July 5th of 2017 indicated a solitary nodule in the right upper lobe of the
lung as well as recurrence of multiple liver lesions–the largest of which was 15 ×15 mm. He resumed chemo with CAPOX
in July of 2017. A follow up PET/CT scan in the fall revealed multiple (n=7) liver lesions in both lobes. There was minimal
regression in size and activity compared to the previous scan. He chose to undergo selective internal radiation treatment
(SIRT) with yttrium-90 micro- spheres in October of 2017 in Hong Kong. A PET scan performed after this procedure
revealed good uptake and no complications. He continued CAPOX for six cycles.     A PET/CT scan done in December of
2017 revealed multiple hyper-metabolic lesions in posterior segment I (17 × 13 mm), anterior segment II (11 × 10 mm), and
post segment II - IVa (14 × 10mm) indicative of partially treated cholangiocarcinoma. Additionally, a tiny 2 mm non-FDG
avid pulmonary nodule- granuloma was present on this scan. In view of multiple recurrences and no evidence of systemic
metastatic disease over the course of treatment, the patient transplantation in March of 2018. He had a few minor issues
related to infection and thrombosis in the portacaval area that were treated appropriately with antibiotics, stent placement,
and anticoagulants. He developed biopsy-proven recurrence in his lungs in July of 2019, for which he was started on
chemotherapy with nab-paclitaxel, gemcitabine, and cisplatin for six cycles. A PET scan conducted in January of 2020
showed no metabolically active disease in the patient’s body, indicating complete regression. He was on maintenance
chemotherapy with nab-paclitaxel and cisplatin for six more cycles. A PET scan conducted in July of 2020 was also negative
for metabolically active disease. At this time, he experienced no activity restrictions and remained physically fit. He was then
placed on maintenance chemotherapy, with cycles every five weeks in addition to regular follow ups. In January of 2021, a
PET scan showed a metastatic lesion in the right 5th rib (5.7 × 3 cm; SUV: 9) and possible metastatic bi- lateral lung nodules
with the largest measuring 0.8 × 0.6 cm (SUV: 1.3). He was re- started on chemotherapy and completed five cycles of nab-
paclitaxel, gemcitabine, and cisplatin. A PET scan conducted in June of 2021 showed regression in the meta- static right 5th
rib lesion (SUV: 4.4) and reduced number as well as size of bilateral lung nodules, the largest of which was 0.6 × 0.3 cm
(SUV 1.3). He was treated with single beam radiation treatment (SBRT) over the course of five sessions for the metastatic
right rib lesion. He was then started on maintenance chemotherapy with nab- paclitaxel, gemcitabine, and cisplatin. His last
PET/CT in March of 2022 showed no significant interval changes; the patient is now on increased interval chemo
maintenance and is stable without any complaints or limitation of daily activity. He underwent comprehensive genomic
profiling (Foundation One) twice and so far we have not discovered any actionable mutations. His subsequent scans
revealed recurrence in transplanted liver (see images).     By now the patient was getting tired of systemic therapy and was
hesitant to consider any more additional systemic chemo. The proximity of his lesion to intestine and also small segment of
transplanted liver caused a problem with possibility of irreversible toxicity. Finally, we decided to treat him with SBRT
fragmented in five sessions on alternate day bases. He received his treatment between June 2023 and Mid July 2023. His
follow up scans revealed near CR in recurrent liver lesion both with reduction in the SUV and size.

(SBRT treatment planning)

Discussion
CCA is a very difficult cancer to treat and carries a very poor prognosis with median overall survival of 18
months and 5-year overall survival is 11%. Due to paucity of cases and limited options, outside of cases
exhibiting actionable mutations, the majority of patients die within 5 years. Our case demonstrates that
individualizing treatment options may result in improved survival. He has been treated with Surgery,
Adjuvant and Palliative Chemotherapy, Intrahepatic radiofrequency ablation, Orthotopic Liver
Transplantation, Radiotherapy and then finally SBRT in the transplanted liver making him the first ever
patient treated with multiple interventions that are not deemed applicable to all patients. However in
the era of patient centered cancer care each patient should be assessed for individualized approaches.
    The current case also demonstrated that SBRT for post-transplant intrahepatic CCA recurrence
conferred effective local control without adversely affecting graft function or gut toxicities. Near
complete response was achieved in this case.

Conclusions
We report the first ever reported case (to the best of our knowledge) of recurrent
cholangiocarcinoma treated with SBRT a rare case of a patient with cholangiocarcinoma
who has undergone multiple different interventions that were out of the normal
guidelines, ultimately resorting to liver transplantation. He underwent every possible
intervention, from multiplesurgeries,  adjuvant chemotherapy, palliative chemotherapy,
selective in- ternal radiation therapy (SIRT), and orthotopic liver transplantation so far
with the exception of targeted and immunotherapy. In our literature search, this is one of
the few cases of a patient with cholangiocarcinoma who is living beyond eight years with
normal performance status.


