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Direct Percutaneous Intratumoral Bleomycin
Injection for Palliative Treatment of

Impending Quadriplegia
Ian C. Duncan, Pieter A. Fourie, and Albert S. Alberts

Summary: We describe a case of midcervical angiosarcoma
causing compression of the cervical spinal cord, producing
rapidly progressive neurologic deficits. The tumor had re-
curred despite previous resection and was refractory to
radiation and chemotherapy. Shrinkage of the tumor by
percutaneous embolization was not considered feasible. A
single direct percutaneous intratumoral injection of 15 U of
bleomycin produced sufficient tumor shrinkage to relieve
the pressure on the spinal cord and thereby reverse some of
the neurologic deficits and give adequate palliation against
recurrence of this problem for the remainder of the pa-
tient’s life. Direct percutaneous intratumoral injection of
bleomycin may thus be considered for palliation when
other treatment methods have failed to elicit a suitable
clinical response.

The direct intralesional administration of chemo-
therapeutic agents into tumors is described and has
been used for the treatment of cerebral tumors such
as craniophanyngiomas and glioblastoma multiforme
(1–3). Celikoglu et al (4) relieved malignant branchial
obstruction in 81 of 93 patients by injecting a mixture
of chemotherapeutic agents directly into endobron-
chial tumors with the aid of a flexible fiber-optic
bronchoscope. We describe our recent experience in
a single case in which direct intratumoral injection of
bleomycin was used to reverse progressive neurologic
deficits resulting from cervical spinal cord compres-
sion due to angiosarcoma.

Case Report
A 36-year-old male patient presented with a malignant tu-

mor of the midcervical spine, described histologically as an
angiosarcoma. Previous corpectomies of the C3 and C4 verte-
bral bodies had been performed with secondary anterior and
posterior cervical fusions to maintain structural stability of the
neck. Despite previous surgery and two previous sessions of
radiation therapy, the tumor had continued to enlarge. The
patient presented with threatening quadriplegia with rapidly
progressive loss of function of the right arm (already partly
monoparetic probably because of brachial plexus involvement)
and right leg, the patient being unable to stand or elevate the

leg against gravity. He also complained of intermittent local
neck pain and spasm. MR imaging showed extension of the
tumor into the anterior cervical canal with compression of the
cervical cord and cord edema (Fig 1). He was placed on high-
dose oral dexamethosone therapy, but had shown little clinical
improvement from it. He was then referred for possible embo-
lization of the tumor to stay the progression of the neurologic
deficits. The left vertebral artery had already been sacrificed
during previous surgical procedures. Right vertebral and as-
cending cervical arteriography showed narrowing of the right
vertebral artery at the level of the tumor, with only a mild
tumor blush seen with supply to the tumor by small segmental
branches of the vertebral artery itself (Fig 2A and B). Very
little visible supply to the tumor was also noted via the ascend-
ing and deep cervical arteries.

It was decided that embolization would not only be difficult
to perform, but would also probably not achieve much in light
of the relatively avascular nature of the tumor and that the
risk-benefit ratio would be unacceptably high. Direct percuta-
neous injection of the tumor was then performed by using
bleomycin (Blenoxane, Bristol-Meyers Squibb). Fifteen units (1
vial) of bleomycin were dissolved in 15 mL of sterile water.
Iodinated contrast medium (Visipaque, Nycomed, Bedford-
view, South Africa) was initially injected into the tumor under
fluoroscopic guidance to assess the volume of bleomycin to be
injected and the approximate pressure at which contrast would
reflux into the vertebral artery (Fig 2C). The bleomycin mixture
was then injected slowly and with a subsystolic pressure directly
into the posteriomedial part of the tumor, where it was seen to
be encroaching upon the anterior canal and cervical cord.
Check vertebral arteriography was then performed, which
showed a reduced to absent contrast material blush on the
capillary-phase images in the areas in which the bleomycin had
been injected (Fig 2D). Arteriography and intralesional bleo-
mycin injection (IBI) were performed under general anesthe-
sia. After the anesthetic was administered, the patient com-
plained of local pain and neck spasm induced by a coughing
bout during recovery from the anesthetic that resolved with
minor analgesic and nonsteroidal anti-inflammatory drugs.

During the following 4 weeks, he made a good clinical
recovery, regaining significant use of his right leg to the point
that he could stand unaided. There had only been slight im-
provement in the strength and function of the right arm. No
further local neck pain was felt. A repeat MR image was
obtained 4 weeks after the first injection. This showed a reduc-
tion of the volume of the tumor in its posterior aspect at the site
of the bleomycin injection with less visible compression on and
displacement of the cervical cord (Fig 3). Inhomogeneous
signal intensity was also noted within the tumor on the
T2-weighted images, which suggested areas of tumor necrosis.

A second IBI procedure was performed 4 weeks after the
initial one. Again, a total of 15 U of bleomycin was injected
into the tumor, but more so into the central and lateral
aspects of the tumor. No postprocedural pain or neurologic
deterioration was noted. The oral steroid dosage was then
progressively reduced from this point. Another follow-up
MR image was obtained 3 weeks later, which showed no
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further visible reduction of the size of the tumor. A third IBI
procedure was then performed. At this stage, however, the
patient had developed acute-onset, severe pain in the left
hip region and right anterior chest wall. An MR image of the
pelvis and hip region showed a large metastatic deposit in
the left femoral head and neck but with no associated patho-
logic fracture. Numerous other metastatic deposits were also
seen in the rest of the bony pelvis, as well as in the right first
rib and the sternum. No further IBI treatment was given,

and the patient died of metastatic disease 8 weeks later.
During this period, he developed no further neurologic de-
terioration or local pain related to the neck lesion.

Discussion

Bleomycin is an antibiotic derivative with cytostatic
properties that was first approved by the United

FIG 1. Sagittal T2-weighted MR image shows the tumor compressing the cervical cord, with associated cord edema.
FIG 2. Anteriograms obtained before, during and after the bleomycin injection. A, Selective vertebral digital subtraction arteriogram,
right anterior oblique projection, shows narrowing due to tumor encasement and the related arterial supply to the tumor.

B, Same run, late capillary phase, shows the degree of tumor blush.
C, Direct percutaneous injection of contrast medium is given to assess the volume of bleomycin to be injected and to estimate the

approximate pressure by which it is to be injected.
D, Following injection of the bleomycin, a check vertebral arteriogram shows an area of reduced opacification corresponding to that

into which the bleomycin was injected.
FIG 3. Sagittal T2-weighted MR image obtained 4 weeks after the initial bleomycin injection shows the degree of shrinkage of the tumor
with less compression of the cord.
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States Food and Drug Administration in 1975 for
therapy against squamous cell carcinomas, testicular
cancers, and malignant lymphomas (5). Bleomycin is
also approved for intrapleural administration for the
treatment of malignant pleural effusions. Although
bleomycin has previously been administered directly
into tumors, generally into the cystic aspects of cer-
tain cerebral tumors (1–3), it is not currently ap-
proved for direct intratumoral injection. Its antimi-
totic activity results from producing DNA strand
breads mainly in M and G2 phase cells, possibly
mediated by the production of intracellular free rad-
icals (5, 6). Pingyangmycin, a similar compound avail-
able in Asia and the active component of which is
bleomycin A5, has been shown to kill cells by necrosis
(reproductive cell death) at low concentrations and by
apoptosis (programmed cell death) at higher concen-
trations (7). The first description of the antiangio-
genic properties of bleomycin was by Oikawa et al (8)
in 1990. These were later again confirmed experimen-
tally by Licun and Gongjia (9). IBI has been used with
very good results for the treatment of lymphatic mal-
formations and hemangiomas (10–12). On the basis
of our own recent experience with the treatment of
low-flow venous and lymphatic malformations and
hemangiomas with IBI, we have also become familiar
with the antiangiogenic properties of bleomycin (13,
14). Thus, we chose to use bleomycin as the agent for
direct intratumoral administration in our case on the
basis of its known antimitotic and antiangiogenic
properties.

Before arteriography, which was to be performed
under general anesthesia, the possibility of transarte-
rial embolization of the tumor was discussed with the
patient, as was the alternative untested option of
direct intratumoral injection of bleomycin if emboli-
zation was not viable. Our rationale for attempting
this treatment was explained together with the possi-
ble outcomes and complications. In view of the rap-
idly deteriorating clinical situation and lack of any
viable alternative treatment method, our patient
agreed to undergo the bleomycin injections if transar-
terial embolization was not performed. The bleomy-
cin would then be given as per the IBI protocol of the
Pretoria Vascular Malformation Group (13, 14). The
dose given (15 U per session) was the same average
maximal dose given to our adult patients for the
treatment of low-flow vascular malformations.

We can offer no detailed explanation as to the
exact method of action of the bleomycin in our case,
but have merely observed the clinical response. This

response was probably due to a combination of the
antimitotic, apoptotic and antiangiogenic properties,
all coupled with a high local concentration of the drug
in the tumor due to its direct delivery. We can also
not explain the lesser response of the tumor to the
second IBI. The goal of treatment being to halt and
even reverse the progression of the neurologic deficits
had been achieved after the first IBI. This produced
excellent palliation of symptoms for the remainder of
our patient’s life.

Conclusion
Direct percutaneous intralesional injection of che-

motherapeutic agents such as bleomycin can be con-
sidered as an alternative method of treatment in some
tumors that have failed to respond to more conven-
tional methods. Bleomycin has both antimitotic and
antiangiogenic properties that make it a useful agent
to consider for direct intralesional delivery.
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