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Introduction

Thromboembolism is a significant cause of mortality and 
morbidity in cancer patients.1 Cancer patients face an 
increased risk of both arterial and venous thromboembolism; 
however, the occurrence of arterial thrombosis is extremely 
low compared to that of venous thromboembolism.2 The 
causes of thromboembolism in cancer patients are multifac-
torial, related to the disease and its treatment. One potential 
cause of treatment-related arterial thromboembolism in can-
cer patients is the use of prothrombotic cancer drugs, which 
may include certain chemotherapy and targeted agents.3 
Cisplatin is one of the chemotherapy drugs frequently 
reported to be linked to arterial and venous thrombosis.3,4 It 
is used in combination or alone in the treatment of various 
malignant tumors, including head and neck, lung, hepatobil-
iary, and genitourinary cancer. Common toxicities related to 
cisplatin treatment include nausea, vomiting, myelosuppres-
sion, nephrotoxicity, neuropathy, and ototoxicity.5,6

Herein, we present an exceedingly rare case of cisplatin-
related brachial arterial thrombosis and its management, 
aiming to contribute to the existing limited evidence of cispl-
atin-related arterial thrombosis and its treatment.

Case presentation

A 50-year-old male, newly diagnosed with locally advanced 
extrahepatic cholangiocarcinoma, presented to our oncology 

clinic complaining of intense pain and numbness in his left 
hand, persisting for 2 hours. He reported no associated fever 
or swelling. He had no personal or family history of diabetes, 
hypertension, cardiac, or other chronic medical conditions. 
His presentation occurred 1 week after receiving his third 
cycle of chemotherapy, which included cisplatin (60 mg/m2) 
on day 1 and gemcitabine (1000 mg/m2) on days 1 and 8 of a 
21-day cycle. His treatment course had been uneventful until 
this presentation.
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On physical examination, the patient’s vital signs were 
stable with an Eastern Cooperative Oncology Group perfor-
mance status of 1. The pulse rate at the right radial artery was 
92 beats per minute and regular. However, radial and bra-
chial pulses were not palpable in the left upper limb, which 
also showed coldness, palmar pallor, and delayed capillary 
refill. No other pertinent findings were noted on physical 
examination.

He was investigated with a left upper limb arterial 
Duplex study that revealed an intraluminal mass in the left 
brachial artery with absent flow in the distal radioulnar 
arteries, suggesting total occlusion. Subsequent CT angiog-
raphy demonstrated a critical left brachial artery occlusion 
with central filling defects in both proximal and distal seg-
ments (Figure 1), accompanied by hypoenhancement of the 
left radial and ulnar arteries. Axial images showed progres-
sive luminal narrowing proximally, transitioning to com-
plete occlusion distally, in contrast to the patent right 
brachial artery (Figure 2). Coronal reformatted views con-
firmed these findings, displaying a filling defect in the left 

brachial artery (Figure 3), suggestive of thrombotic occlu-
sion. An electrocardiogram (ECG) was performed and the 
results were normal. However, echocardiography was not 
done. Laboratory tests, including complete blood count, 
bilirubin, liver enzymes, and renal function, were within 
normal range. D-dimer testing was not performed due to its 
unavailability at our hospital. The baseline CA 19-9 level 
was elevated at 1200 U/mL.

A diagnosis of left upper extremity category I acute limb 
ischemia secondary to brachial artery thrombosis was estab-
lished and the patient was started on an initial loading dose 
of unfractionated heparin, 5000 IU IV, followed by 17,500 IU 
SC BID. Subsequently, after a multidisciplinary discussion 
and obtaining the patient’s written consent, a definitive open 
thromboembolectomy was performed. Postoperatively, the 
patient was started on rivaroxaban (10 mg orally per day) and 
a loading/maintenance dose of aspirin (325/81 mg orally 
daily). He was scheduled for regular follow-up, and an arte-
rial Doppler performed 6 weeks post-surgery showed no 
abnormalities.

Figure 1. Bilateral upper extremity 3D and 3D VR (Virtual augmented reality) CT images (right and left images respectively) of the CT 
angiography showing filling defects in the proximal and distal left brachial artery (arrows).
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Discussion

Cholangiocarcinoma stands out among high thrombotic risk 
cancers, alongside pancreatic, liver, lung, stomach, and brain 
cancers.7 While the link between cancer and venous throm-
bosis is well known, the recognition of arterial thrombosis as 
a serious complication of cancer and certain chemotherapeu-
tic agents is a more recent development.3 Chemotherapy is 

believed to increase the risk of thromboembolism in cancer 
patients through drug-induced endothelial damage, increased 
tissue factor activity due to apoptosis-related cytokine 
release, and a decline in the plasma levels of anticoagulant 
proteins resulting from drug-induced hepatotoxicity.8,9

One of the chemotherapy agents used in cholangiocarci-
noma and believed to be frequently linked to acute vascular 
events is cisplatin. Studies have shown that the incidence of 
thromboembolism is more frequent among cisplatin-based 
treatments compared with non-cisplatin-based treat-
ments.7,10,11 Table 1 summarizes selected case reports of 
acute vascular events associated with cisplatin, including 
acute aortic thrombosis, ischemic stroke, myocardial 
ischemia, and mesenteric artery ischemia.

The exact mechanism behind cisplatin-related arterial 
thrombosis remains unclear. However, several hypotheses 
have been proposed, including elevated plasma levels of 
Von Willebrand factor, endothelial injury, and arterial 
spasms related to hypomagnesemia.22,23Additionally, stud-
ies have shown that atherosclerosis, often associated with 
factors like advanced age, smoking, diabetes, obesity, 
hypertension, and hypercholesterolemia, contributes to an 
increased risk of arterial thrombosis in these patients.3 The 
absence of other vascular risk factors, coupled with the 
patient’s presentation after three cycles of cisplatin, strongly 
suggests cisplatin as a potential cause of arterial thrombosis. 
This observation is significant, as it corresponds to previous 
reports of cisplatin-related arterial thrombosis occurring 
within 90 days of starting cisplatin treatment.24 It is worth 
noting that our case differs from reports of cisplatin-related 
aortic thrombosis, as our case presents acute limb ischemia 
without aortic thrombosis.

While various venous thromboembolism risk assessment 
tools, such as the Khorana, Protecht, and ONKOTEV scores, 
have been developed to evaluate the risk of venous thrombo-
embolism (VTE), limited data exist regarding their applica-
bility in assessing arterial thromboembolism (ATE) risk. A 
retrospective analysis involving 133 cholangiocarcinoma 
patients found that an ONKOTEV score of ⩾2 and elevated 
CA 19-9 levels were identified as independent predictors for 
thromboembolic events, with CA 19-9 being notably predic-
tive for ATE.7 In our case, factors such as the tumor’s loca-
tion and advanced stage, along with highly elevated CA 19-9 
levels, may have contributed to the increased risk of ATE 
development in our patient.

Apart from the scarcity of risk assessment tools, there is 
also a paucity of evidence concerning the management of 
cisplatin-related arterial thrombosis. However, acute limb 
ischemia, regardless of its cause, constitutes a medical emer-
gency demanding immediate identification and intervention 
to prevent limb loss.25 Prompt initiation of anticoagulation 
with unfractionated heparin (UFH) and careful consideration 
of the optimal revascularization techniques are crucial. 
Factors like the location, limb viability, comorbidities, and 
acute limb ischemia (ALI) classification should guide these 

Figure 2. Axial bilateral CT angiographic images at the proximal 
(upper row) and distal brachial artery level showing left brachial 
artery middle level luminal partial and distal complete contrast 
filling defect (arrows comparing the right and left brachial artery 
counterparts at both levels).

Figure 3. Coronal reformatted images at the level of the 
brachial artery showing normally opacified right brachial artery 
(arrow in the left image) and the left brachial artery with filling 
defect (arrow in the right image).
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decisions.26 Our patient received immediate open thrombo-
embolectomy followed by both antiplatelet therapy (aspirin) 
and a direct Factor Xa inhibitor (rivaroxaban). This treat-
ment approach was based on extrapolation from the manage-
ment of venous thromboembolism and supported by evidence 
from the vascular outcomes study. This study showed that 
combining aspirin with a low dose of rivaroxaban after limb 
revascularization significantly reduced the morbidity associ-
ated with acute limb ischemia, amputation, and other acute 
vascular events when compared to aspirin alone.27

Conclusion

While cisplatin-related acute limb ischemia is rare, it 
demands vigilant monitoring, suspicion, evaluation, and 
prompt management to prevent severe complications in 
these patients. Given the rarity of the complication and the 
limited existing literature, we recommend conducting fur-
ther multicenter institutional prospective studies to gain a 
better understanding of risk factors, pathophysiology, and 
optimal management strategies for cisplatin-related ATE in 
cancer patients. This study will help to establish evidence-
based guidelines to enhance patient care, identify preventive 
measures, and refine risk assessment tools for patients taking 
cisplatin and other prothrombotic drugs, making a signifi-
cant contribution to the medical field.
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Table 1. Arterial thrombosis events associated with cisplatin-based chemotherapy.

Author Primary tumor Treatment Thrombotic event

Aoki et al. (2023)12 Esophageal cancer Cisplatin, 5-fluorouracil & radiotherapy Ascending aorta and superior 
mesenteric artery thrombosis

Fernandes et al. (2011)13 Three non-small-cell lung 
cancers; one recto sigmoid 
adenocarcinoma

Cisplatin & vinorelbine;
Cisplatin & etoposide;
Cisplatin & 5-fluorouracil

Acute aortic thrombosis

Hanchate et al. (2017)14 Testicular seminoma Bleomycin, etoposide & cisplatin (BEP) Myocardial infarction
Kanjanapan et al. (2020)10 Testicular cancer (NSGCT) Bleomycin, etoposide, & cisplatin (BEP) Acute ischemic stroke
Khosla et al. (2017)11 Head and neck cancer of 

unknown primary
Cisplatin & radiotherapy Acute mesenteric ischemia (inferior 

mesenteric artery thrombosis)
Lange et al. (2016)15 Three Testicular seminomas Bleomycin, Etoposide & cisplatin (BEP) Cerebral ischemic Infarction
Matsumoto et al. (2021)16 Squamous cell lung cancer Cisplatin & S-1 Acute aortic thrombosis
Morrow et al. (2019)17 Testicular cancer (NSGCT) Bleomycin, etoposide, & cisplatin (BEP) Myocardial infarction
Ochiai et al. (2021)18 Small-cell lung carcinoma Cisplatin-etoposide & radiotherapy Ascending aorta thrombosis & 

embolic stroke
Rishi and Ghoshal (2012)19 Tongue carcinoma Cisplatin & radiotherapy Acute multiple arterial thrombosis: 

abdominal aorta, common iliac, 
saphenopopliteal, & tibial arteries

Sato et al. (2022)20 Esophageal cancer Cisplatin & 5-fluorouracil Acute aortic thrombosis
Zafa et al. (2018)21 Diffuse large B-cell NHL Rituximab, gemcitabine, cisplatin & 

dexamethasone
Internal carotid & popliteal artery 
occlusion
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