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Vocal Fold Palsy Induced by Seldinger Technique
for Totally Implantable Venous Access Device
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shaft. Under local anesthesia using skin infiltration of 2%
Introduction lidocaine at anterior chest and neck around internal jugular

TIVAD(Celsite”, BRAUN) insertion provides a reliable
means for the long-term administration of cancer chemo-
therapies, and the risks of complications after TIVAD inser-
tion have been well documented.” The majority of complica-
tions develop at time of catheter insertion due to injury of an
important nearby anatomical structure, such as great vessels,
trachea, esophagus, lungs, or thoracic duct. On the other hand,
neurological complications are rare. Here, we present a case

of right vocal cord paralysis following TIVAD insertion.

Case Report

A 18-year-old male underwent TIVAD insertion for neo-
adjuvant chemotherapy of osteosarcoma of the right femoral
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vein, a TIVAD was inserted into the right internal jugular vein
using the Seldinger technique, over a guide-wire using split-
sheath technology and portal was implanted in right subcla-
vian subcutaneous pocket. During local injection of lido-
caine, the patient complained no hoarseness. The catheter tip
was located in the superior vena cava as confirmed by post-
operative chest radiography(Fig. 1). The patient complained
of throat pain and hoarseness immediately after TTVAD in-
sertion. A flexible laryngoscopic examination on one day af-
ter procedure demonstrated paralysis of the right vocal fold,
which was fixed in a paramedian position. Physical exami-
nations of the head and neck and the findings of a neurologic
examination were normal. Ultrasonography revealed a swol-
len vagus nerve which seemed penetrated by catheter between
the internal carotid artery and internal jugular vein(Fig. 2).
Neck CT showed that the catheter had been passed through a
small vein(probably the right vertebral vein) between the right
internal jugular vein and the right carotid artery instead of right
internal jugular vein(Fig. 3).

We then recommended TIVAD removal and exploration

129 —



for decompression but patient refused due to fear of pain and
morbidity. At 2 months after TIVAD insertion, the patient
had no complaint of hoarseness, and a laryngoscopic exami-
nation revealed mobility of the bilateral vocal fold fully re-
covered. At one year after TIVAD insertion when chemothera-
py had been completed, the TIVAD was removed without com-
plication.

Discussion

TIVADs are used in patients that require long-term chemo-
therapy for the treatment of cancer, because they are more

Fig. 1. Tip of TIVAD is well in position in superior vena cava at pos-
toperative chest radiography.

comfortable than external devices, easier to use, long-lasting,
and more cost-effective than other forms of long-term main-
tenance.” The subclavian or internal jugular vein are usually
used as access routes for TIVAD insertion by the Seldinger
technique, and at our hospital, the right internal jugular vein
is preferred because it has a more vertical disposition with re-
spect to the superior vena cava. Complications associated with
TIVADs by the Seldinger technique have been well document-
ed, and include pneumothorax, hemothorax, air embolism,
chylothorax, infection, hemopericardium, and arterial perfo-
ration.” However, neurologic damage caused by TIVAD in-
sertion through the right internal jugular vein is rare. Never-
theless, because the vagus nerve and the right recurrent laryn-
geal nerve lie close to the lower end of the internal jugular vein,
TIVAD insertion through the right internal jugular vein can
result in damage to the vagus nerve or recurrent laryngeal ner-
ve due to needle trauma, direct penetration, pressure from he-
matoma, fibrosis around the nerve, or leakage of chemother-
apy agent.3’4) In addition the migration of a the catheter tip of
a TIVAD can result in vocal cord paralysis.” Multiple attemp-
ts at cannulation also increase the risk of complications.
The vocal fold paralysis causes phonation difficulties and
possible post-operative chest complications due to aspiration
and an inadequate cough. Sim DW et al reported a case of ri-
ght vocal cord paralysis® and Martin-Hirsch DP reported two
cases,‘” but unfortunately, the causes and sites involved were
not reported. As for our patient, ultrasonography and neck CT

Fig. 2. Ultrasonography shows swollen vagus nerve(arrow, A) and catheter which looks penetrating through vagus nerve(arrow

head, B).

Fig. 3. Neck CT shows that catether of TIVAD passes between right internal jugular vein and right common carotid artery(arrow, A)
and enter into small vessel, probably a vertebral vein(arrow head, B).
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showed that injury to the vagus nerve was caused by the cath-
eter between internal carotid artery and internal jugular vein
(Figs. 2 and 3). In this case, catheter seemed to enter a verte-
bral vein instead of internal jugular vein. Thus we assumed
that anatomically incorrect seldinger technique could damage
vagus nerve.

The situation was explained fully to the patient, and the au-
thors recommended immediate removal and reinsertion of the
TIVAD and neck exploration for decompression of the vagus
nerve as a first option. Nevertheless, the patient decided to ‘wait
and see’ due to fear of morbidity and pain associated with sur-
gery, and 2 months after TIVAD insertion the vocal fold pa-
ralysis had completely resolved. Although we do not know why
the vocal fold palsy recovered spontaneously, we guess that
the neural injury was only mild, such as neuropraxia or axo-
notmesis. This is also supported by the fact that during TI-
VAD removal, vocal cord movement was intact, and had the
nerve been severely injured or penetrated by the catheter, the
vocal cord could have been damaged during removal.

If vocal fold paralysis occurs after TIVAD insertion by the
Seldinger technique, ultrasonographic and/or CT evaluations
are required to locate and determine the cause of damage. In

the described case, the patient experienced complete sponta-
neous recovery without TIVAD removal. Nevertheless, we fa-
vor TIVAD removal and neck exploration for nerve decom-
pression promptly after the identification of vagus or recurrent

laryngeal nerve damage.
References

1) Kurul S, Saip P, Aydin T. Totally implantable venous-access ports:
Local problems and extravasation injury. The Lancet Oncology.
2002;3:684-692.

2) Payne-James JJ. Nutrition support. In: Kirk RM editors. Clini-
cal Surgery in General RCS Course Manual, 3" ed. New York
Churchill Living stone;1999. p.129-138.

3) Sim DW, Robertson MR. Right vocal cord paralysis after inter-
nal jugular vein cannulation. J Laryngol Otol. 1989;103:424.

4) Martin-Hirsch DP, Newbegin CJR. Right vocal fold paralysis as
a result of central venous catheterization. J Laryngol Otol. 1995;
109:1107-1108.

5) Herve S, Conessa C, Desrame J, Chollet O, Talfer S, Poncet JL.
Acute laryngeal paralysis induced by the migration of a totally
implantable venous access device’s catheter tip. J Laryngol Otol.
2004;118:237-249.

— 131 —



