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Tracheal reconstruction with free composite cartilage graft: 
a case report*

Serbest kompozit kartilaj greft ile trakeal rekonstrüksiyon: Olgu sunumu

Harun CANSIZ, Murat YENER, Levent DEREKÖYLÜ

Tracheal resection followed by an end-to-end anasto-
mosis has been the method of choice for the treatment
of tracheal neoplasms. We hereby report a 40-year-
old female patient in whom we performed reconstruc-
tion with composite nasal septal cartilage graft follow-
ing one-staged tracheal resection. Histopathologic
diagnosis was well-differentiated adenoid cystic carci-
noma. Fiberoptic and biopsy examinations made with-
in the first postoperative month showed no residual or
recurrent tumor at the resection site. The patient
received radiotherapy postoperatively. She has been
free of disease for 18 months. To our knowledge, the
use of composite nasal septal cartilage graft in the
reconstruction of tracheal tumors has not been previ-
ously reported.
Key Words: Carcinoma, adenoid cystic/surgery; carti-
lage/transplantation; nasal mucosa/transplantation; nasal
septum/transplantation; trachea/surgery; tracheal neo-
plasms/surgery; transplantation, autologous.

Trakeal tümörlerde kabul edilen tedavi yöntemi re-
zeksiyon ve uc-uca anastomozdur. K›rk yafl›ndaki bir
kad›n hastada görülen trakeal tümor nedeniyle, bili-
nen tedavi yönteminden farkl› olarak, lateral rezeksi-
yondan sonra ayn› seansta kompozit nazal septal k›-
k›rdak ile rekonstrüksiyon uygulad›k. Ç›kart›lan ma-
teryalin histopatolojik tan›s› iyi diferansiye adenoid
kistik karsinom idi. Ameliyattan sonra ilk ay içinde
yap›lan fiberoptik ve biyopsi incelemelerinde rezek-
siyon bölgesinde tümör kal›nt›s› ya da tekrarlama
görülmedi. Ameliyattan sonra radyoterapi uygulanan
hasta 18 ayd›r hastal›ks›z izlenmektedir. Literatür
araflt›rmam›zda, trakeal tümörlerin tedavisinde kom-
pozit nazal septal kartilaj grefti ile rekonstrüksiyon
kullan›m›na rastlamad›k.
Anahtar Sözcükler: Karsinom, adenoid kistik/cerrahi; karti-
laj/transplantasyon; nazal mukoza/transplantasyon; nazal
septum/transplantasyon; trakea/cerrahi; trakeal neop-
lazmlar/cerrahi; transplantasyon/otolog.

Laryngotracheal re c o n s t ruction is a challenging
p roblem that often re q u i res multidisciplinary
a p p roach. A considerable amount of experience and

knowledge has been accumulated concerning surg i c a l
techniques and utilization of re c o n s t ruction materials
both for tumors and stenosis of the laryngotracheal
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region. Although the spectrum of laryngeal surg e r y
ranges widely from micro s u rgical removal of the lay-
ers of the vocal cords to subtotal laryngectomy fol-
lowed by the use of a variety of re c o n s t ruction materi-
als, tracheal tumors have almost invariably been tre a t-
ed by segmental tracheal resection and end-to-end
a n a s t o m o s i s .[ 1 - 3 ]

Free composite cartilage graft, especially nasal
septal cartilage with mucosa is a valuable material
in the reconstruction after laryngotracheal stenosis
and partial laryngectomy operations.[4-7] The experi-
ence accumulated concerning the use of composite
nasal septal cartilage has stimulated the authors to
utilize this valuable graft material in the reconstruc-
tion of tracheal tumors where adverse conditions
such as extensive scar tissue, radiation fibro s i s ,
ankylosing spondylitis, or advanced age sometimes
pose difficulties in maintaining longitudinal tra-
cheal flexibility and in performing an end-to-end
anastomosis. 

This case report illustrates the use of nasal sep-
tal cartilage with mucosa in the treatment of a
patient with a tracheal tumor. To our knowledge,
this is the first report on the use of composite nasal
septal cartilage graft in the re c o n s t ruction of tra-
cheal tumors.

CASE REPORT

A forty-year-old woman presented with dyspnea
which bothered her for six months. She was a heavy
smoker. Her chest x-ray appeared normal; however,
computed tomography showed a mass within the
tracheal lumen (Fig. 1). On bronchoscopic examina-
tion, the mass appeared in the upper trachea with

smooth borders, obstructing most of the tracheal
lumen. A biopsy obtained from the mass enabled a
histopathologic diagnosis of adenoid cystic carcino-
ma and surgery was planned. Following a cervical
collar incision, the tumor appeared both inside and
outside the trachea at the level from the forth to the
seventh tracheal rings, measuring 1.5x2 centimeters
(Fig. 2). It had smooth borders and exhibited an
“hourglass” appearance. The tumor was confined to
the anterior and right lateral walls of the trachea. A
complete dissection was performed leaving safe
margins while carefully protecting the innominate
artery and the vein, and the recurrent laryngeal
nerves. The tumor-free margins of resection were
confirmed by intraoperative frozen section examina-
tion. The defect was repaired with the use of nasal
septal cartilage with mucosa, 2.5x3 cm in size. The
graft was secured using interrupted 5/0 Vi c r y l
sutures (Fig. 3). Postoperatively, the patient stayed
in the intensive care unit for two days, during which
the graft was monitored by fiberoptic endoscopic
examinations. Discharge from the hospital was on
the seventh postoperative day with no complica-
tions and need for tracheotomy. Histopathologic
diagnosis was well-diff e rentiated adenoid cystic
carcinoma. Fiberoptic and biopsy examinations and
showed no residual or recurrent tumor at the resec-
tion site. She received radiotherapy postoperatively.
She has been free of disease for 18 months.

Surgical technique

Anesthesia is usually by inhalation preferably of
halothane, particularly if there is a high degree of
obstruction. A rigid bronchoscope should be made
available so that an emergency airway can be estab-

Fig. 2 – Perioperative view of the extratracheal portion of the tumor.Fig. 1 – P reoperative computed tomographic view of the tumor.
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lished at any time. Intubation is accomplished with
the use of either (i) a normal endotracheal tube locat-
ed just superior to the stenotic site if adequate venti-
lation is to be supplied, (ii) a small-diameter endo-
tracheal tube under the guide of a flexible broncho-
scope, or (iii) jet ventilation until the resection of the

tumor has been completed. Depending on the local-
ization of the tumor, a transcervical or combined
cervico-mediastinal approach may be employed.
After an adequate extension of the neck has been
obtained, a collar incision is mostly preferred to
expose structures from the tongue base to the medi-
astinum. The flap is elevated in the subplatysmal
plane and the anterior border of the sternocleido-
mastoid muscle is visualized. The strap muscles are
elevated in the midline and the thyroid isthmus is
divided and ligated. The anterior wall of the trachea
is dissected. In order to expose the involved site of
the trachea, sternotomy or thoracotomy may be nec-
essary. Special attention must be given during later-
al wall dissection to avoid potential damage to the
recurrent laryngeal nerves. If the localization of the
tumor is difficult, or to avoid excessive tissue resec-
tion, endotracheal tube may be removed so that the
site of the lesion is precisely determined by transil-
lumination via the light of a rigid bronchoscope or
directly by a flexible bronchoscope while the patient
is ventilated by jet ventilation. The lateral tracheal
resection is accomplished with distal and proximal
incisions through the areas of normal lumen. We
used frozen section analysis to ensure disease-free
surgical margins. After an oncologically safe tra-
cheal resection, nasal septal cartilage with mucosa is
prepared in accordance with the shape and size of
the defect and the graft is placed and fixed with
interrupted absorbable sutures. The nasal septum is
a good source of cartilage graft of varying size,
which may sometimes be as large as 15 square cen-
timetres. The wound is then closed in layers with
absorbable sutures. No tracheostomy is needed, nor
is a feeding tube. Oral feeding can be initiated on the
second postoperative day. Recovery is rapid; the
patient may be discharged within five to seven days
postoperatively, including one or two days of inten-
sive care.

DISCUSSION

Tracheal tumors are extremely rare and their tre a t-
ment is available only in a few institutions. The rarity
of these tumors may result in delay in diagnosis and
i n a p p ropriate treatment. Although physicians have
been familiar with these tumors for more than two
h u n d red years, tracheal resection with primary anas-
tomosis was not performed until 1957.[ 8 ] This pro c e-
d u re was modified and popularized by Grillo et al. i n
1 9 6 4 .[8] Anastomosis has hitherto been considered the

Fig. 3 – ( a , b ) P reparation of the nasal septal cartilage graft and
( c ) use of the graft in the tracheal defect re p a i r.

( a )
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sole surgical pro c e d u re for tracheal tumors because it
is the most physiological method for re c o n s t ru c t i n g
an airway, with its full diameter and mucociliary
function re s t o red. In adults, segmental resection fol-
lowed by primary anastomosis appears to be the
method of choice for re c o n s t ruction of tracheal
defects up to approximately 6 cm in size, and it is pos-
sible to re c o n s t ruct a segment of less than 3 cm with-
out the need for a releasing technique.[ 1 - 3 , 9 ] Apart fro m
this surgical technique, Okahara et al.[ 1 0 ] reported the
use of endoscopic Nd:YAG laser combined with post-
operative radiotherapy.

In our literature re v i e w, we did not encounter the
use of free cartilage with epithelium for tracheal
defects after tumor resection. Free composite cartilage
grafts, however, have been successfully used in laryn-
gotracheal stenosis and laryngeal tumors for more
than 30 years.[ 4 - 7 , 11 - 1 3 ] M o re o v e r, the use of vascularized
cartilage grafts have been described because of possi-
ble risks of free grafts for necro s i s .[ 1 4 , 1 5 ]

Laurian and Zohar[11] reported the first clinical
use of free cartilage with epithelium in 1981. In 1970
Drettner and Lindholm[12] used composite nasal sep-
tal cartilage grafts to repair window defects in
canine trachea and observed histologic changes in
the graft epithelium after one year. These authors
concluded that the use of nasal septal cartilage with
epithelium might be appropriate in human trachea.
In 1972, Wilflingseder[13] reported six cases in which
tracheal and subglottic stenoses were repaired with
composite nasal septal grafts. Butcher and
D u n h a m[ 4 ] used composite nasal septal cartilage
graft in the reconstruction of 12 extended partial
laryngectomies in 1984.

Since 1982, we have used composite nasal septal
cartilage graft in the reconstruction of defects creat-
ed after partial laryngectomies, in laryngotracheal
stenosis, and in stenosis occurring after partial
laryngectomy operations. Our experience with the
use of composite septal cartilage grafts in 12 cases
was previously presented.[6] In the light of our expe-
rience and clinical and experimental studies, we
extended its use to the reconstruction of tracheal
defects after tumor resection. We evaluated surgical
m a rgins through intraoperative frozen section
analysis. Monitorization of epithelization and the
graft survival by means of frequent endoscopic
examinations and flexible bronchoscopic visualiza-
tions did not show any deterioration, nor did any

postoperative complications occur. Previous clinical
and experimental data about the use of free cartilage
grafts in laryngotracheal re c o n s t ruction did not
address any problems concerning graft nourish-
ment. Moreover, in the absence of a potential infec-
tion source such as tracheostomy the risk for graft
necrosis is much less, and the risk associated with
the use of free cartilage graft is no more than that
associated with end-to-end anastomosis. Among
significant postoperative benefits are shortened hos-
pital stay (5 to 7 days), rapid return of the patient to
daily activities, and no need for a 10-day period of
head flexion.

Based on our accumulated experience and on
other clinical and experimental data, the use of nasal
septal cartilage with epithelium may be extended to
the repair of defects after selected tracheal tumor
re s e c t i o n .
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