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Playing on wind instruments was impossible. As a professional Jazz saxophonist he refused mutilat-
ing surgery and chemoradiotherapy. After one isolated thoracic perfusion there was substantial tumor
shrinkage. After three additional cycles of carotid artery infusion with chemofiltration a complete remis-
sion has been noted without systemic or local toxicity since 9 ¥ years.

DISCUSSION: Knowing the often considerable long-term damage after surgery and chemoradiotherapy
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Quality of life of head and neck tumors, some patient reject conventional therapy. Because of the steep dose response
Regional chemotherapy curve in cancer chemotherapy, an increased drug exposure in terms of intra-arterial short-term infusions
Intra-Arterial infusion or isolated perfusion can induce rapid remission induction without significantly affecting the quality
Isolated perfusion of life. Further studies comparing regional chemotherapies with conventional chemoradiotherapy are
Implantable port catheter warranted.

CONCLUSION: Intra-arterially applied short-term chemotherapy may generate rapid and onlasting remis-

sions at low side-effects.
© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction term results [6,7]. Here we discuss the clinical course of a patient
with advanced oropharyngeal carcinoma treated with regional
Worldwide, each year approximately 400.000 people come chemotherapy only. This current case has been reported in line with
down with squamous epithelium cancers of the oropharynx. In this the Surgical Case Report (SCARE) criteria [8].
process one of the main causes of the increase is the human papil-
loma virus. Normally oropharyngeal carcinomas are treated with
radiotherapy with or without chemotherapy. A heavy burden for
these patients are the acutely or later occurring side-effects of the
chemoradiotherapy which makes it most of the times necessary
to insert a feeding-tube or tracheostoma and thus mean a strong
impairment of the quality of life. After successful treatment of head
and neck tumors the side-effect-related suicide rate is higher than
in all other types of tumors [1-5]. On the contrary intra-arterial
chemotherapy as a highly concentrated isolated thoracic perfu-
sion combined with carotid artery infusion and chemofiltration
is a gentle and low side-effect therapy option with good long-

2. Presentation of case

In October 2010 an advanced metastatic squamous cell carci-
noma of the left tonsil with bilateral lymphnode metastases and
a prominent metastasis of 3.5 cm in diameter on the right side of
the neck was diagnosed in a 60-year-old patient. The tumor was
extending beyond the midline, invading the soft palate, and the
CT-scan from December 2010 showed large, sometimes centrally
necrotic masses on both sides of the tumor, as well as clinically
a marked clumping and hardening of the soft palate. The HPV-
status was not known. The patient was advised externally to have
the tumor and the soft palate removed surgically along with neck
dissection on both sides, tracheostomy, feeding-tube, and subse-

Abbreviations: CT, computed tomography; HPV, human papilloma virus; MRI, quent radiotherapy. He consistently rejected this since otherwise
magnetic resonance imaging; ITP-F, isolated thoracic perfusion with chemofiltra- he would have been unable to continue his career as a Jazz saxo-
tion.

) phonist. When he first presented to the clinic, his voice was hoarse
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(K. Aigner). informed about regional chemotherapy in terms of isolated tho-
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Fig. 1. Scheme of isolated thoracic perfusion. Aorta and vena cava are balloon blocked at the level of the diaphragm. Both upper arms are blocked with pneumatic cuffs.
Chemotherapy is administered over 15 min via implanted or angiographic carotid artery catheters. After 15 min all blocks are released and chemofiltration for elimination

of residual drugs is started.
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Fig. 2. Intraoperative contrast imaging of two angiographic carotid artery catheters
and balloon blocked aorta and vena cava.

racic perfusion as a last remaining therapeutic option and signed
the informed consent.

In the first isolated thoracic perfusion (Fig. 1) on 7th December
2010 the chemotherapeutic agents were administered via two
angiographically placed common carotid artery catheters (Fig. 2)
at a dosage of totally 100 mg cisplatin, 60 mg adriamycin and 20
mg mitomycin followed by chemofiltration in order to reduce sys-
temic toxicity. After a 15 min short-term carotid artery infusion
of this three-drug combination into the isolated perfusion circuit,
followed by 45 min of chemofiltration, the patient did not suffer

any systemic toxicity and reported 14 days thereafter a substan-
tial improvement of his voice and disappearance of the previously
palpable lymphnode metastasis on the right side of the neck.

During the second in-patient stay from 2nd January 2011, a
common carotid artery port catheter was implanted on both sides
(Fig. 4). The intra-arterial catheter, to be implanted into the carotid
arteria should not exceed 1.05 mm outside-diameter and its inner
diameter should not be below 0.45.

On 18th January 2011, a second course of intra-arterial
short-term infusion via both carotid artery port catheters
was administered during ten minutes along with simultaneous
chemofiltration via a Sheldon-catheter in the internal jugular vein.
The previously submandibular lymphnode mass was no longer pal-
pable before the second therapy cycle and the patient reported that
he could now play the saxophone without any problems which was
impossible before therapy because of the hard infiltration of the soft
palate. Subsequently, two more cycles were carried out on the 15th
February 2011 and 25th March 2011 via implanted carotid artery
port catheters with simultaneous chemofiltration.

A control CT-scan from 5th January 2011 showed compared to
the previous examination from 2nd December 2010 a substantial
downsizing of the primary tumor and the previously enlarged lym-
phnodes in the left upper jugular group. The tumor was no longer
detectable in the July 2011 CT-scan (Fig. 3a, b, c).

The patient not only experienced an improvement in his qual-
ity of life under the intra-arterial chemotherapy, he was also able
to resume his job as a professional Jazz saxophonist. Neither a
tracheostomy nor a feeding-tube was necessary. Meanwhile the
patient has been free of recurrence and symptoms for 9 years
and 5 months. All check-ups since the end of therapy such as
CT, panendoscopy with biopsies and MRI's remained without evi-
dence of a relapse. A sustained complete remission of the primary
tumor and all lymphnode metastases with unimpaired quality of
life was achieved with an initial isolated perfusion followed by
three courses of intra-arterial short-term infusions without locally
invasive measures.
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Fig. 3. a, b, c a) CT-scan before, b) CT-scan four weeks after, c) CT-scan seven months after isolated thoracic perfusion.

Fig. 4. a, b a) End-to-side implantation of the intra-arterial Jet-Port Allround catheter, b) Contrast imaging of carotid artery through implanted Jet-Port catheter.

3. Discussion

Radiochemotherapy as the standard treatment for head and
neck cancers achieves a high rate of sustained complete remis-
sions. These good clinical results, however, are clouded in part by
local and systemic toxicity and side-effects. After successful treat-
ment of head and neck tumors, the side-effect-related suicide rate is
the highest of all treated tumor entities [2-5]. Proton-therapy and
intensity-modulated radiotherapy [9], especially in patients with
better prognosis, try to reduce the long-term side-effects such as
disorders of the swallowing and language function and xerostomia
with pain. This brings some reduction in local toxicity [1]. Under
intra-arterial chemotherapy, however, swallowing and speech dis-
orders, dry mouth and pain never occurred. No patient needed a
feeding-tube or tracheostomy. Quality of life was definitely bet-
ter. The survival times in advanced tumors are at least comparable.
Every day of quality of life gained is important for those severely
affected patients. It should be noted here that remissions, if the
tumor responds, usually occur quickly, within two to three weeks.
This was also seen in this patient who had an impressive immediate
response right after the first therapy with isolated thoracic perfu-
sion. The advantage obviously lies in the application as a short-term
infusion over a few minutes into the isolated circuit which allows
a sufficient and extremely effective exposure to cytostatic agents
(concentration X time) with comparatively low and systemically
less toxic doses [6,7]. The chemofiltration performed directly after
the isolated perfusion reduces both, immediate and cumulative
toxicity. With regard to immediate toxicity at these relatively low
total doses of drugs, chemofiltration is not absolutely necessary or
mandatory, but in case of a prospectively required larger number

of therapies, it postpones the cumulative toxicity of drugs. Thus, it
plays an important role in maintaining quality of life.

The idea to administer chemotherapeutics through the intra-
arterial route is not new [10-12], but never made a breakthrough,
mostly because the procedure is technically more complex than
a normal intra-venous infusion of drugs. Long-term infusions of
chemotherapeutic agents through angiographic catheters require
special care and monitoring. The only randomized study intra-
arterial versus intra-venous chemotherapy for head and neck
cancer did not show a significant advantage of either therapy in
terms of clinical results, but systemic chemotherapy was easier
to handle. Both treatment arms were combined with radiotherapy
[13].

In our patient collective [6,7] there are predominantly very
advanced cases treated with intra-arterial chemotherapy only,
none of which required a tracheostomy or feeding-tube. Arandom-
ized study conventional chemoradiotherapy versus intra-arterial
chemotherapy is therefore in preparation.

Chemotherapy in terms of intra-arterial infusion alone or in
combination with systemic chemotherapy [14,15] or combined
with radiotherapy revealed good results [16] but was also asso-
ciated with adverse events such as chemoradiotherapy with
supradose of intra-arterial cisplatin [17]. The basic problem is how
to perform the cytostatic exposure. Extremely high doses or con-
centrations given as a bolus infusion can cause substantial toxicity,
low concentrations, however, over a long period of time may have
too little effect on the tumor but cumulatively develop high sys-
temic toxicity. Short-term infusions over 7-12 min or 15 min
infusions at higher total doses in the isolated perfusion system have
shown to generate maximal efficacy at low toxicity [6,7].
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Due to impressive response after the first isolated perfusion sub-
sequent therapies were performed in terms of more or less minimal
invasive arterial-port-infusion and chemofiltration.

This is the first case of advanced head and neck cancer treated
with chemotherapy in an isolated perfusion circuit. The method
itself has been applied in lung cancer [18], pleural mesothelioma
[19] and lung metastases from breast cancer [20].

Intra-arterial chemotherapy with or without isolated perfu-
sion techniques consistently also gave good results for head and
neck tumors, but one limitation of these studies is that there is
currently no direct comparison of chemoradiotherapy with intra-
arterial chemotherapy in a prospective randomized study which
shows the proportionality between survival time and quality of life.

4. Conclusion

Intra-arterially applied short-term chemotherapy may generate
rapid and onlasting remissions at low side-effects.
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