140 . Cranio-Max.-Fac. Surg. 16 (1988)

I Cranio- Mo, -Foe, Surg, 16 [1988] 140-147
% Greorg Thieme Verlag Smnpart + New Yusk

Intra-Arterial Infusion
Catheters with Implantable
Injection Chambers in
Maxillo-Facial Oncology

Eranciseo Hernandez Altemiy

Maxillofactal and Qral Surfm' Service (Head: F. Herninder Aliemie M. D),
“Miguel Servet” Hospital, Zaragora, Spain

Submiteed 7. 10. 19861 accepted . 6, 1987

Introduction

Regional incra-areerial chemotherapy in the treatment of
maxillo-facial tumours is used with curagive intent in com-
bived chemotherapy and vadiotherapy (Kreidler and Pet-
zef, 1983; Szeperi er al,, L984; Gaepfere ct al., 1973) in
palliative revaement schedules (Sullivan et al,, 1961; Freck-
fnan, 1972 Donegan and Harvis, 1973}, or in induction
chemotherapy protacols to reduce the size, extenr and via-
bility of advanced tumours (Gollin and Johuson, 1971,
Bitder and Hornova, 1970, Suow and Sindram, 1973; Rix
ehard et al,, 19741 Nevvi ex al,, 1978: Crrloni and Oz,
1978; Szaho and Kovacs, 1979, Molisari, 1985),
Problems with catheter infections are frequently seen du-
ting long term local intea-arterial chemotherapy regimes
(8zabo and Kovaes, 1979}, and are mostly due to contami-
mation of the infusion system used. We therefore advocate
intra~arterial infusion with an implantable intra-arrerial
infusian catheter (Implantofix®, Braun, Melsungen). An in-
novation m the use of these carheters in the maxillo=facial
region is presented.

Technique

The implantation rechnigue is wsually performed under
seneral anaesthesia.

The kind of intubation depends on the site andfor extent
of the tumour, When possible, we prefer naserracheal i-
tubation with a pericranial fixation of the tube (Hersnin-
dez Altemir, 1986}, leaving the mouth, face, neck and tem-
pore-mastoid regions exposed on both sides (Fig. 1)¢in the
event of bilateral catheterization).

In the majority of cases we wsed 2 retrogeade cannulation
technique through the parietal branch of the superficial
temporal artery. 1 the external carotid areery conld nor be
catheterized via the superficial temporal artery a retro-
grade cannulation rechnique vi the facial temporal artery
was used. Three mcisions are used, are in the pre-auricular,
the second in rthe retrosuricular and the third in the sub-
mastoid region {Figs. 2 and 3,

Depending on the site and size of the tnmour, the tip of
the catheter s placed in the external carorid artcry just
caudal to the branches perfusing the tumour area,

The insertion of the catheter tip inro the exrernal carotid

Sununary

An intra-arterial chemotherapy procedure in patienrs
with malignant tumours in the aral and maxillo-facial
region which, fram the vascalar point of view, can be
dependent on the external carotid avery andlor it
branches is presented. Particularly for the prevention
of eatheter infection, obstruction, etc., 4 subcuraneous
pouch, connected to che infusion catheter, is implant-
ed subcutancously in the submastoid region.
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arrery, the path of the catheter over the temporal surface
araund the car down to the masroid region, and the inser-
tion of the implantable drug injection chamber ac the end
of the eatheter are carried our before the actual catheteri-
zation procedure. The dissection of the superficial tempor-
al artery is made chrongh a preauricular incision (Kreidier
and Petzel, 1983; Bilder ;im.lPHomwa, 1970 [Fig. 1). This

Fig.$  Padusion arsa of the A, carotis exierna,

&) The greatest curvalure of the vessal is Iound in 1he sub-zygomal-
ic fegion,

b} Regon of the subtulanosus pouch far ne Implantanie injacton
chamber,
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artery usually lies in front of or under the accompanying
veln and auriculoremporal nerve, which can be preserved
i the majority of cases.

The arrery must be freed as far caudaily as possible be-
cause the greatest curvature of the vessel is found in the
subzygomatic reglon. Afrer ligating collateral vessels, ele-
vation of the superficial remporal artery §s sitaple and the
chance of perforation by the catherer in the sab-zygomatic
arga is minimized,

The superficial temporal artery is ligated cranial 1o the
preavricular incision (Fig. 2.a) and clamped candally as
atraumatically as possible.

Through a 1 cm, longitudinal incision [Fig. 2 a), sutures are
passed through and knotted, After cutting the vessel above
the knoss, the caudal part of the artery can be stretched
between ligatures [Fig, 2 a, b), and the bevelled catheter ti
can easily be introduced into che vessel, although ad-
vancement of the catheter is not always easy because of
avatomical vanations (Snow, 1966), The catherer and the
implantable drug injection chamber are flushed with a he
parinized salisie solution before the catheterization proce-
dure.

Flg. 2
1 Pre-auricular Incision.

2 Ratro-auricular incision
3 Gubmastoid Incision,

a [Ligationfslamping of the suparficial
temporal arery and the lonaltudinal Incl-
sion in between,

b Slrelohing of the adery belwesn liga-
wres.

¢ Ligatures round the caihetet and arary
after checking for correct paaitioning,

The correct position of the tip s checked by disulphine
blug injection into the injection chamber (Kreidler and Pet-
zel, 1983). Afrer control of the correct catheter tip posi-
tion by disulphine blue staining of the targer area, two -
gatures are placed below the enmy side of the catheter into
the cannulated vessel, The catherer is fived to the temporal
Fascia by a ligarure,

Via a retro-auricular incision, o supra-anricular tunnel is
dissecred over the temporal fascia to the pre-auricular re-
gion (Fig, 2}, A retro-auricular tunnel to the mastoid re-
fgion s ergared through the same incision,

The drug injection chamber is temporarily removed from
the distal part of the catheter, and the catheter can then be
pulled through the upper and lower tunnels with a curved
haemostat. Using blunt dissection, a subentaneous pouch
is prepared |n g cervico-lateral direerion (Fig, 2). The im-
plantable deay injection chamber is fixed over the sterno-
cleido-mastold muscle,

During sururing, attention must be paid o the position of
the catheter in order to avaoid kinks or perforation with
the surnre needle.
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Fig. 3 Preauriculer subcutansous cotrse of 1he catheter, and the
lunnets behind the ear to the subeutanecus poush for the drug intu-
gion chamber,

The procedute can be done bilaterally in the same session
if the tumour crosses the midline,

In our department we start with the chemotherapy sche-
dule 5 days after the cannulation, although some authors
(Kreidler and Petzel, 1983} start the day after the canmula-
rion procedure.

It must be stressed that the implantable intra-arterial infu-
sion catheters are suitable not only for intra-arterial
“pulse” administration of cyrostatic agents, bur also for
“Intermittent contipuous” intra-arterial infusion. In our
department we use a perfusor for the administration of
the drugs.

Conclusions

Catheterization of the external carord artery has been
used by many authors since Sellivar e al, (1953) intro-
duced the technique, and is now a common procedure.

Tt head and neck ancology, the use of intra-arterial infu-
slon catherees with implantable injection chambers is an
improvement, reducing the infection rate associated with
the catheter, which always necessicates its removal and
leads to delay of the therapy schedules. The technique im-
proves patient comfort and facilitates intra-arterial
chemotherapy,
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fndtroduction

In the head and neck region, cancer surgery is character-
izedd by the coincidence of manifeld medical and cthical
prablems; this is due to the fact that a life-threstening dis-
case has to be treated in a region of the body that is not
onky most exposed but alsa a centre of fundamental phy-
sivlogical functions as well as of essential, individual and
aesthetic characreristics, Despite intensive studies per-
formed in recent years, in terms of prognosis there has
been no substantial improvement for these patients; this
led to a more critical discussion of tmour surgery with
regard to both indications end results, Special emphasis
was laid on the problem of avoiding postoperative, aey-
thetic-functional impairments (Hartison, 1985), compap-
ing functional-surgical conceprs = supported by combina-
tion therapy (surgery combined with radio- andfor chemo-
therapy) — to radical surgery, as e, g. in lymph node sueg-
ery of the neck (“radical neck dissection — RND" v,
“modified neck dissection ~ MIND” combined with post-
aperative radiotherapy in “N1-MN3 neck”, elective neck
dissection vs, elective radiotherapy in “NO neck”){Schulier,
1983, Wermore and Swen, 1984; Byers and Ballantyne,
1985), Moreover, measures of reconstructive surgery ai-
ming at the re-establishment of impaired abilities r:lf speak-
ing (Singer et al., 1984, Elvenberger er al,, 1985} swallow-
ing and chewing (Latwson and Biller, 1982; Conley et al.,
1982; Bakantifan, 1983), immunobiological, nutritional-
physiological (Bassett and Dobie, 1983; Wolf, 1984), aes-
thetic aspects as well as the social reinregration of these
patients are considered extremly relevant (Wenger, 1985).
The standard method of radical surgical remaval of lymph
nodes in the neck was introduced by Créle in 1906, The
most obvious Impairment caused by this method (s post-
operative reduction of shonlder mobility, doe to resection
of the XI Nerve, and painful stiffness, occasionally even
iuening into a “cervicobrachial spndrome”, Other conse-
quences of this method are those due to resection of the
sitbmandibular gland, the lower pole of pavotid, sterno-
¢leido-mastoid muscle, int, jugular vene; moreover, impair-
ments of peripheral nerves (VIL, IX, XIL, cervical plexus, 7,
symp. cerv.) inducing dysfunctions of mouth-angle inner-
vation (N, marg. mandib, — % of cases), disturbances of
taste sensitivity of the posterior pharyngeal part; addition-
ally, Horner-complex due to resection of symp. nervous

Summary

In order to determine shoulder function after radical
neck dissection, and to evaluate the outcome of post-
operative physical treatment, 43 patiencs were investi-
gated |0l days up to | month after this procedure.
Shoulder funcrion was judged by means of {a} clinical
investigation of the shoulder girdle and by (b) elec-
tromyographic testing of the trapezius muscle. Ounr re-
sults demonstrated a correlation between the extent of
atrophy and elinical paramerers such as abduetion and
lateral displacement of the scapula. Electromyography
revealed damage present mainly in the descending part
of the trapesius, while in the mujority of patients the
ascending part was only slightly damaged or normal.
Electromyography proved a valuable tool for the de-
termination of the clinieal state after neck dissection,
There wns also evidence supporting the efficacy of
pﬂ};sica! therapy in case of icreversible shoulder dis-
ability.
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tissue in case of scarification of the carotid artery (in up 1o
Y of cases each), pareses of the phrenic nerve with eleva-
tion of the diaphragm {10 %) or considerable loss of sensi-
tivity in the extended region of shoulder, neck, thorax
(Sawift, 1970),

In order to avoid reduction of shoulder function some sur-
geons used ro preserve X1 N, in the case of radical neck
dissection; another approach is the “modified” or “func-
tional” neck dissecrion {Bocea and Pignataro, 1967), based
upon many investigations into special indications and ap-
plied particularly in the anglo-american area in the past
few decades (Wetmore and Swuen, 1984 Moreover, there
were reports of successes in one-sided reconstruction of
the accessory nerve with free nerve transplants following
radical lymph node dissection in the neck (Anderson and
Hlower, 1969; Sikken and Hdltje, 1980), Recently, physi-
cal therapy with the objective of shoulder rehabiliration
after radical neck dissection is gaiming increasing import-
ance {Sannders, 1983),

The goal of the present study was to measure postopera-
tive shoulder dysfunction clinically and electro-diagnosti-
cally after radical neck dissection; the parameters obtained
should provide a tool for evaluating both the success of
pustoperative physical therapy of rhe impaired shoulder
and/or the effect of free nerve grafts in a subsequent
study,

Material and Methods

Patients

In an initial investigation 43 patients were tested. In all of
them vadical neck dissecrion was performed in association
with the removal of the primary mamour in the head-neck




