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Figure 1: Balloons of three channel stopflow catheter blocked above the 
bifurcation of aorta and vena cava for isolation of the pelvis, the upper thighs 
are blocked with pneumatic cuffs, chemofiltration is stared after deflating 
balloon catheters and pneumatic cuffs.

Introduction
Cervical cancer is a highly preventable malignant disease and if 

detected early has a good prognosis and can be cured by surgery or 
radiotherapy alone. In western countries about 40,000 women die from 
advanced cervical cancer per year, in developing countries, however, 
where early diagnosis is the exception, the death rate from advanced 
cervical cancer is about six times as much. The treatment of choice is 
intracavitary brachytherapy, a localized radiotherapy which generates 
a much higher local dose of irradiation to affect advanced cervical 
cancer than external beam irradiation. It is so far the only means to 
induce substantial and long lasting remission induction and pelvic 
control rates up to 90% at three years [1,2] due to the extremely high 
local exposure to radiotherapy. Concomitant chemotherapy with 
cisplatin reduces the relative risk of death by approximately 50% [3-7]. 
With surgery alone, however, in stage I tumors, chances of adequate 
treatment do not exceed 12% [8]. Effective locoregional therapy, even 
in advanced stage IIIa disease not invading the pelvic side wall, in terms 
of radiochemotherapy may induce downsizing of the tumor burden 
to surgical resectability. The actual standard of care for downsizing is 
induction chemotherapy combined with external beam irradiation and 
intracavitary brachytherapy [2]. Despite highly effective intracavitary 
brachytherapy large volume tumors account for the majority of cervical 
cancer deaths [9].

Despite high local efficacy and a minimized risk of relapse, the 
impact of intracavitary brachytherapy on jeopardized quality of life 
such as lymph edema of the legs, tissue fibrosis related stenosis or 
occlusion of ureters requiring stents or kidney fistulas and rectovaginal 
or vesicovaginal fistulas is evident [10,11].

As long as there is no adequate alternative with less collateral 
damage to adjacent tissues patients have to cope with what can 
currently be offered as best medical practice. There have been attempts 
to figure out whether high dose locoregional chemotherapy might 
induce comparable local remission induction as localized radiotherapy 
without causing collateral damage and toxicity [12]. Intra-arterial 
infusion is the most commonly applied technique, however, local drug 
exposure can be increased by means of isolation perfusion techniques.

Isolated Pelvic Perfusion
Drug exposure can best be controlled with isolation perfusion 

techniques. Isolation of the pelvis is carried out via an arterial and venous 
femoral access. Both femoral vessels are cannulated with so-called 
stopflow balloon catheters, which, after injection of chemotherapeutics 
into the arterial catheter are blocked above the bifurcation of aorta and 
vena cava. Isolation of the pelvis is achieved by means of pneumatic 
cuffs around the upper thighs (Figure 1). Isolation and local drug 
exposure usually is 15 minutes. After deflation of the balloon catheters 
and the upper thigh pneumatic blocks, chemofiltration is started in 
order to reduce systemic drug exposure. Reduction of systemic peak 
drug levels prevents or reduces systemic toxicity and side-effects. At 
the given drug dosages damage of pelvic organs never happened and 
quality of life is usually undisturbed.

Case Report
A 58 year old female presented with progressive stage IVa 

cervical cancer with tumor invasion of the bladder, lymphnodes and 
both parametria. Staging laparotomy had revealed a non-mobile 
uterus with a bulky cervical tumor invading the bladder. Regional 
lymphnodes between 2 cm and 3 cm in diameter were removed. 
Systemic chemotherapy with carboplatin and paclitaxel was started 
postoperatively. After three cycles, that were not well tolerated, 
progressive disease was noted in MRI.

After discontinuation of systemic chemotherapy the patient 
received four courses of isolated pelvic perfusion with cisplatinum (50 
mg), adriamycin (30 mg) and mitomycin (30 mg/20 mg) and subsequent 
chemofiltration for systemic detoxification. Isolated perfusions are 
usually performed in four weeks intervals. After the second perfusion 
control-MRI revealed a 70% reduction of the tumor volume. At the 
time of hysterectomy there was a normal sized uterus without palpable 
regional lymphnodes and a small residual tumor at the cervix of about 
1 cm in diameter which appeared macroscopically completely necrotic 
(Figure 2). In the resected specimen pathologic complete remission 
was noted without evidence of residual tumor tissue.
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An adjuvant cycle of isolated pelvic perfusion was performed 
six days after hysterectomy. During all five cycles of isolated pelvic 
perfusion the patient had an undisturbed quality of life without toxic 
side effects from therapy. During a disease and symptom-free follow-
up time of six and a half years up to date she did not change her lifestyle 
in business or private life and was active in sports.

Discussion
Intracavitary brachytherapy with its unique tumoricidal effect from 

high dose local irradiation exposure is the backbone of guidelines in 
therapy of cervical cancer and so far in long term pelvic control between 
85 and 90% in combination with platin based chemotherapy has not 
been surpassed by any other modality. This will remain unchanged as 
long as there is no comparable equally effective alternative treatment. 
The only drop bitterness in these apparently perfectly designed 
guidelines for treatment of advanced cervical cancer are the frequently 
exorbitant long-term side- effects. The question is whether achieving 
prolonged survival can justify extreme and often mutilating toxicity. 
As more and more acute and chronic treatment related psychosocial 
and physical distress and disfunction are identified, methods are 
desperately needed to reduce these adverse effects [2]. If dose intense 
radiotherapy could be completely or at least partially replaced by a less 
toxic but equally effective localized therapy, avoiding irreversible side 
effects, patients would certainly benefit tremendously. This underscores 
the need of an equally potent but less toxic alternative.

Unfortunately regional chemotherapy which might be an option 
is not sufficiently investigated in extensive studies [13-16]. However, 
small sample studies so far, report promising and absolutely comparable 
results in terms of response rates and survival. Until now, intra-
arterial chemotherapy has not been performed in multicenter studies 
with uniform protocols, but, regardless of which mode of application 
has been chosen, be it intra-arterial infusion alone, high dose intra-
arterial infusion with chemofiltration or isolated perfusion with 
chemofiltration, results have been remarkable, and it is noteworthy 
that intra-arterial infusion of pelvic arteries may induce complete 
remission duration of about 2 years and more without causing any 
relevant toxicity. Regional chemotherapy creates much higher local 
drug exposure at low toxicity than does systemic chemotherapy. So far 
there are only a few studies with few patients but interesting results, 
addressing this concept.

In a trial comprising 12 patients in clinical stages I to IIb with 
tumors beyond 4 cm in diameter intra-arterial infusion therapy through 
the uterine artery in 7 out of 12 cases induced a tumor mass reduction 
of more than 50% of the initial volume after two courses of therapy 
[13]. In a second study, where intra-arterial infusion chemotherapy 
with cisplatin, adriamycin and melphalan was administered via both 
internal iliac arteries, a remission induction of 65% was achieved, 8.3% 
(4/48 patients) of which were complete remissions and the rest were 

partial remissions. In two cases of complete remission this could be 
confirmed histologically [14]. In another trial of intra-arterial infusion 
of cisplatin via hypogastric arteries in 25 patients with advanced 
(14/25) or recurrent (11/25) cervical cancer 40 mg of cisplatin was 
infused over 60 minutes on each side. 78% of the patients showed a 
substantial response and radical hysterectomy, lymphadenectomy and 
external beam irradiation was performed thereafter. In patients with 
relapsed tumors, the overall response rate was 36%. Pain relief was 
obtained in all patients. After a mean follow up of 23 months no pelvic 
recurrence was noted [15]. In another study on 23 untreated patients 
with stages IIIa to IVa cervical cancer intraarterial high dose cisplatin 
infusion alone or a combination of cisplatin, mitomycin, bleomycin 
and 5-FU was combined with chemofiltration for detoxification. In 
18 patients the tumor could be downstaged to resectability within two 
courses of therapy. Interestingly two weeks after the second treatment 
the median volumetric tumor reduction was 76% at a tumor response 
of 87%. Histologic response was 96% while the tumor downstaging 
reached 83%. The curative surgery rate achieved was 89% with a 5-year 
progression-free survival of 47% and a 5-year survival rate of 74% [16]. 
These results are absolutely comparable with data from conventional 
radiochemotherapy.

Considering these data of locoregional chemotherapy and 
intracavitary brachytherapy compared to systemic chemotherapy and 
external beam irradiation it seems obvious that an increase of local 
exposition, irrespective of which therapeutic modality is applied, leads 
to enhanced local efficacy. It is also of frontline importance that regional 
induction chemotherapy for cervical cancer – provided that from the 
technical point of view sufficient local drug exposure is generated – 
induces immediate tumor shrinkage from the very beginning, at least 
after one or two therapeutic courses [13-16]. Downsizing of locally 
advanced cancers to operability is observed in the vast majority of 
cases. This makes intra-arterial induction chemotherapy seem to 
be comparable to intracavitary brachytherapy, however, with the 
advantage, provided that identical efficacy can be documented in 
larger studies, that there is as much as no collateral damage to adjacent 
tissues, maintaining or improving the patients quality of life. Therefore 
a prospective controlled study with the endpoints time to progression, 
overall survival and quality of life comparing brachytherapy and intra-
arterial chemotherapy could provide important insight and is urgently 
needed.
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