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Acute lower limb ischemia complicating pemetrexed and carboplatin combination chemotherapy for malignant
pleural mesothelioma

Pemetrexed and Carboplatin are two well-known chemioterapic agents used for the treatment of many tumors, especially for
lung cancer and mesothelioma. Peripheral ischemic events related to Pemetrexed and Carboplatin are rarely reported.
We herein report a case of lower limb acute ischemia related to combined treatment of Pemetrexed and Carboplatin. A
68-year-old woman was given the chemiotherapic treatment with combination of Pemetrexed and Carboplatin after 
pleural resection for a malignant pleural mesothelioma. Immediately after the second cycle of treatment, the patient expe-
rienced sudden acute left lower limb ischemia. Symptoms resolved after an intra-operative thrombolytic and spasmolytic
therapy.
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arterial cardiovascular events occurring during the time
of chemotherapy with this drug 1. On the contrary, the
combination of pemetrexed and carboplatin has exhibit-
ed significant antitumor activity, with mild manageable
toxicity in patients with advanced cancer 2. We herein
report a case of lower limb ischemia in a lady submit-
ted to two cycles of combined chemotherapy with peme-
trexed and carboplatin for malignant pleural mesothe-
lioma (MPM).

Case report 

A 68-year-old woman was referred urgently to our
institution for acute left lower limb ischemia with cold-
ness and mottling of the foot (pallor, purplish and
cyanotic areas) (Fig. 1), motor function was impaired,
but sensor function was not affected. Her clinical his-
tory was remarkable for celiac disease and arterial
hypertension. She denied any history of thrombotic
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Introduction 

Arterial or venous thrombosis events are not so rare in
cancer patients, especially during treatment. This is par-
ticularly well known with some antiangiogenic drugs (i.e.
thalidomide, bevacizumab) that can cause arterial throm-
bosis. Arterial complications are also described with
chemotherapy using cisplatin. Recently, a German sur-
vey documented an incidence rate of 0.3% of serious
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events. One year before she was submitted to pleural
resection for a stage II disease according to the
International Mesothelioma Interest Group 3 staging sys-
tem and a combination of pemetrexed (500 mg/m2) and
carboplatin (AUC5) chemotherapy was then started. At
admission, one day after the completion of the second
cycle, peripheral arterial pulses were not presents and a
Duplex scan of the lower limbs showed an acute occlu-
sion of the left tibio-peroneal trunk with no flow in the
ipsilateral below-the-knee vessels. An urgent arteriography
was carried out through a contralateral right femoral access
confirming the Duplex scan findings and highlighting the
presence of several spasms along the tibial vessels course
(Fig. 2). We discussed the situation and decided to per-
form an endovascular approach using loco-regional tran-
scatheter thrombolysis with urokinase to prevent subse-
quent tissue necrosis, avoiding large surgical incisions and
arterial trauma. After placement of 5fr multiholes multi-
pourpose catheter in the left popliteal artery, a 200.000
IU bolus was administered. The treatment was continued
with infusion of 70.000 I.U. of urokinase/hour and 100
mg of lidocaine for 24 hours combined with intravenous
administration of heparin (15.000 I.U. for 24 hours),
according to our standard protocol 4. The application of
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Fig. 1: Picture of the left foot at the time of admission showing
mottling of the skin in plantar region.

Fig.3: Control angiography after 24 hours demonstrating patent
below-the-knee vessels with residual thrombus in the tibio-peroneal
trunk.

Fig.2: Overview angiography showing tibio-peroneal trunk occlusion
(black arrow) and spasms of posterior tibial artery and peroneal artery
(white arrows). 
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heparin for anticoagulation (PTT 60-80 s) is required to
maintain patent collaterals and inhibit further expansion
of possible thrombus. After this treatment, control
angiogram showed partial recanalization of the tibio-per-
oneal trunk with resolution of arterial spasms (Fig. 3) thus
another 24-hours of thrombolytic and spasmolytic therapy
was continued. The last angiogram demonstrated the com-
plete recanalization of the tibio-peroneal trunk with good
run-off in the anterior tibial artery down to the foot (Fig.
4). The following day she underwent a control Duplex-
scan showing direct flow to the foot. She was discharged
on post-operative day 3 on anti-platelet therapy (clopido-
grel 75 mg a day). Follow-up Duplex scan after three
months demonstrated good flow in the tibial vessels with-
out clinical signs of recurrent limb ischemia. Unfortunately,
due to the aggressiveness of the tumor, her prognosis was
very poor and she died 6 months after this treatment.

Discussion

MPM is the most common type of mesothelioma with
a reported incidence of 1.4/100.000 for men and

0.3/100.000 for women. Peak incidence occurs between
70-74 years for both sexes 5. To date, multimodality
approach combining surgery, radiotherapy and
chemotherapy is considered the most effective treatment
strategy 6. The most effective agents are antimetabo-
lites, platinum and anthracyclines but with poor results
in terms of local recurrence control and survival rates
and with important toxicity. Pemetrexed, a multifolate
antagonist blocking three metabolic pathways of folate
metabolism, in some series is used in single modality
therapy showing better outcomes in comparison with
other single agents7. Pemetrexed has demonstrated clin-
ical activity in non-small-cell lung cancer, as well as in
a wide array of other solid tumors, including mesothe-
lioma, breast, colorectal, bladder, cervical, gastric and
pancreatic cancer. Combined modality treatment with
cisplatin, carboplatin and gemcitabine has been proven
feasible and shows encouraging activity in lung cancer
and MPM. For MPM patients the gold standard
chemotherapy is the combination of pemetrexed plus
cisplatin but also the combination of pemetrexed plus
carboplatin is feasible and more tolerated 8-10. Our 68-
years-old female patient had already done two cycles of
chemotherapy in combination with pemetrexed plus
carboplatin and she was planning to start for the third
cycle. She denied any history of thrombotic events and
she never presented either peripheral vascular disease or
plaque formation. Her echocardiographic examination
indexed upon normal limits. 
To the best of our knowledge, this is the first report
describing pemetrexed – carboblatin combination
induced lower limb ischemia. In the literature, there is
only one case, which describes the association of MPM
with arterial ischemia. In this paper a 54-year-old gen-
tleman experienced an acute stroke caused by carotid
occlusion probably due to a para-neoplastic syndrome
11; an emergency open surgical repair via carotid
thrombectomy was effective to treat that patient. In our
case, we decided to proceed to a minimal invasive
approach with a loco-regional transcatheter thromboly-
sis with urokinase and spasmolysis using lidocaine under
local anesthesia avoiding general and epidural anesthe-
sia, not desirable in such critical patient. To prevent
an early re-occlusion of the artery after the thrombolytic
treatment, intravenous heparin therapy was continued
for 4 days, until a sustained result was obtained.
Different medications have been used for thrombolysis,
such as urokinase, r-tPA, streptokinase; we used uroki-
nase since no drug was described to be better than oth-
ers 12,13. 
The right therapeutic strategy is not yet defined and
depends on the symptoms and clinical findings. Intra-
arterial therapy may be indicated in early stages with
ischemia but without tissue necrosis. As a result of the
combination of acute thrombosis and spasm, probably
combined local thrombolysis, anticoagulation and spas-
molysis could be successful to save the leg. 
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Fig.4: Complete angiogram showing complete resolution of the occlu-
sion and spasms
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Conclusions

The present case highlights the potential risk for the
development of acute limb ischemia following peme-
trexed-based chemotherapy. Future studies should be con-
ducted to explain the mechanisms through which these
drugs may eventually cause acute ischemic events.

Riassunto

Il Pemetrexed ed il carboplatino sono farmaci chemiote-
rapici di uso corrente nel trattamento di molti tumori,
in particolar modo del cancro del polmone e del
mesothelioma pleurico. In letteratura sono raramente
riportate complicanze ischemiche periferiche relative
all’uso del pemetrexed e del carboplatino.
Scopo di questo lavoro è descrivere un caso di ischemia
acuta d’arto dopo trattamento con pemetrexed e carbo-
platino. Una donna di 68 anni fu sottoposta a ciclo che-
mioterapico con pemetrexed e carboplatino dopo decor-
ticazione pleurica per un mesotelioma pleurico maligno.
Alla conclusione del secondo ciclo di trattamento, la
paziente sviluppò improvvisa ischemia acuta all’arto infe-
riore sinistro. Trasportata d’urgenza presso il nostro
Istituto, fu sottoposta ad esame arteriografico e successi-
vo trattamento trombolitico e spasmolitico trans-catete-
re che portarono alla completa risoluzione del quadro
clinico.
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