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Abstract
Objectives: To review our experience of the treatment of primary tracheal tumours.

Study design: All medical notes of patients with primary tracheal tumours diagnosed between 1981 and
2002 were retrospectively analysed.

Results: In this period, 80 patients were diagnosed with primary tracheal malignancy, 48 males and
32 females. The median age was 48 years. Sixty-nine patients had malignant tumours, most commonly
adenoid cystic carcinoma (50.7 per cent) or squamous cell carcinoma (30.4 per cent). Fifty-five patients
underwent surgery, 30 of whom also received radiotherapy. Twenty-five patients received only
radiotherapy. The five-year survival rate for all malignant tumours was 30.5 per cent. The five-year
survival rates for adenoid cystic carcinoma and squamous cell carcinoma were 40.2 and 24.6 per cent,

respectively. Local recurrence and distant metastases developed in 21 patients (30.4 per cent).
Conclusion: Primary tracheal tumours are rare and mainly malignant. Surgery is the most effective
treatment method. Technical advances allow for safe resection of the tumour with a safe, tension-free

anastomosis.
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Introduction

Prlmary tracheal tumours are rare, with an incidence
in the order of one in a million." Over 80 per cent
of these tumours are malignant. The predominant
histological types are adenoid cystic carcinoma (40
per cent) and squamous cell carcinoma (SCC) (36
per cent).?

Most patients have a history of smoking (77.3 per
cent), particularly those with SCC (93.3 per cent).?
The most common presenting symptom is dyspnoea,
followed by haemoptysis and cough;*~> haemoptysis
is more common in cases of SCC and dyspnoea more
common in adenoid cystic carcinoma.® In the
absence of haemoptysis, a diagnosis of adult-onset
asthma is often made, thus delaying definitive treat-
ment. The mean duration of symptoms prior to diag-
nosis has been shown to be four months in general
and 12 months for adenoid cystic carcinoma.>

Tracheal cancer comprises adenoid cystic carci-
noma in 25.7-40 per cent of cases and SCC in
25.7-45.2 per cent of cases.>> The remaining histo-
logical types are varied and include squamous papil-
loma, carcinoid tumours, mucoepldermmd tumours,
and a variety of carcinomas and sarcomas.’

Three treatment modalities have been applied to
tracheal tumours: tracheal resection, endoscopic

resection and radiotherapy. Where possible, resec-
tion with or without radiotherapy has been suggested
to be the best modality for long-term survival.*>%*
Furthermore, post-operative radiotherapy has been
suggested to 1ncrease survival only in incompletely
resected tumours.’

The likelihood of survival has been shown to be
1mproved in cases with complete resection.”® Gais-

sert et al.® found mean survival rates of 38 months
in resected SCC cases and 8.8 months in unresectable
SCC cases. For adenoid cystic carcinoma cases, the
mean survival rates were 69 months for resected
cases and 41 months for unresectable cases. Positive
lymph nodes were associated with a worse prognosis
in SCC cases; however, there was no such association
in adenoid cystic carcinoma cases.

We present one of the largest series of primary tra-
cheal cancer yet published, with the aim of sharing
our experience of these rare but potentially treatable
tumours.

Materials and methods
Patients

The medical records of all patients with primary
tracheal tumours diagnosed between January 1981
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and December 2002 were evaluated. This included
all patients with benign and malignant primary
tumours located between the cricoid cartilage and
the tracheal bifurcation.

The study group comprised 80 patients, 48 male
and 32 female. The median age was 48 years (range
16-75). Almost all the patients were symptomatic.
The commonest symptoms were dyspnoea (68.8 per
cent), cough (53.8 per cent), hoarseness (13.8 per
cent) and ‘asthma’ (11.3 per cent). The median
course from onset of symptoms to diagnosis of the
tumour was 20 months (range 0-64 months).
Thirty-two patients (40 per cent) had an initial mis-
diagnosis, of bronchitis (n=22), asthma (n=6),
thyroid tumour (n = 2), oesophageal cancer (n = 1)
or cardiac disease (n = 1).

Sixty-nine (86 per cent) of the patients had malig-
nant tumours. These comprised 35 cases of adenoid
cystic carcinomas (44 per cent) and 21 cases of SCC
(26 per cent). Eleven patients (14 per cent) had
benign tumours, the most common type being pleo-
morphic adenoma (5 per cent), followed by haeman-
gioma (3 per cent). The distribution of histopathological
types for the primary tracheal tumours is shown in
Table I.

All patients were examined with chest roentgen-
ography and fibre-optic bronchoscopy or nasophar-
yngolaryngoscopy. Some patients also had lateral
neck radiographs, computed tomograms or magnetic

TABLE 1
PRIMARY TRACHEAL TUMOURS: HISTOPATHOLOGICAL TYPES

Histopathology Site Total

Cervical Mid Carina

Malignant 69
Adenoid cystic carcinoma 35
— Unknown differentiation 17 14 2

(tubular & cribriform)
— Poor differentiation (solid)
SCC
— Unknown differentiation
— Well differentiated
— Moderate differentiation
— Poor differentiation
Mucoepidermoid carcinoma
— Unknown differentiation -
— Moderate differentiation -
Non-Hodgkin’s lymphoma 2
Carcinoma, poor 1
differentiation
Small cell carcinoma 1 1 -
Adenocarcinoma, moderate 1 - -
differentiation
Adenosquamous carcinoma - 1 -

21
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Pleomorphic ademoma
Haemangioma
Hamartoma
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Schwannoma
Neurofibroma -
Papilloma -
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Data represent case numbers. SCC =squamous cell
carcinoma
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resonance imaging. In most patients, biopsy was per-
formed at endoscopy before therapy. The tumours
were located in the cervical region in 38 cases, in
the mid-trachea in 19 cases, in the low trachea in 17
cases and in the carina in six cases. Fifty-five patients
(68.8 per cent) underwent surgical resection.

Treatment

Of the 38 patients with cervical tracheal tumours
(Figure 1), 12 had no resection but did receive radio-
therapy. Of these, four patients also had a tracheost-
omy. Twenty-six patients underwent segmental
tracheal or partial tracheal wall and tumour resec-
tion. Of these, 16 received post-operative
radiotherapy.

Segmental tracheal resection with end-to-end ana-
stomosis was performed in 11 cervical tumour
patients. Of these, a cervical collar incision was
used in five patients, with or without thyroid lobect-
omy and recurrent laryngeal nerve dissection. A
combined cervico-mediastinal incision with a
partial or complete sternotomy (T incision) was
used in six patients, with or without laryngeal and
hilar release.

Partial tracheal wall resection was performed in 13
cervical tumour patients. Of these, a cervical collar
incision was used in 11 patients, with or without
thyroid lobectomy and recurrent laryngeal nerve dis-
section. A combined cervico-mediastinal incision
with partial or complete sternotomy was used in
two patients. Tracheal reconstruction was performed
in six patients, a sternocleidomastoid myoperiosteal
flap being used in five patients and a skin graft in
one patient. Two patients underwent total laryngeal
and partial tracheal resection with thyroid
lobectomy.

Of the 36 patients with primary thoraco-tracheal
(mid and low trachea) tumours (Figure 2), 11
received only radiotherapy and 25 underwent seg-
mental or partial tracheal and tumour resection. Of
the 25 surgical patients, 11 had post-operative radio-
therapy and one had pre-operative radiotherapy.

Segmental resection with an end-to-end anastomo-
sis was performed in 17 thoraco-tracheal tumour
patients. Of these, a right posterolateral thoracotomy
was used in 14 patients, with or without laryngeal or
hilar release, and a complete sternotomy was used in
three patients.

A partial tracheal, carina, and right and left main
bronchus resection with carinal reconstruction was
performed in two thoraco-tracheal tumour patients
via a right posterolateral thoracotomy. A simple
partial tracheal and tumour resection with direct tra-
cheal closure were performed in six patients via a
right posterolateral thoracotomy.

Of the six patients with carinal tumours (Figure 3),
two had only radiotherapy and four had surgery.
A partial tracheal, carina, and left and right main
bronchus resection with carinal reconstruction were
performed in three patients via a right posterolateral
thoracotomy. One patient had a partial tracheal and
carinal resection with left pneumonectomy and
carinal reconstruction via a right posterolateral
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Cervical collar

incision
5
Segmental
tracheal
resection
11 .
T incision
Surgery 6
only
10 : Cervical collar
Partial incision 11
»—» tracheal
resection
13 T incision 2
Cervical > Surgery +
tracheal radiotherapy
tumours 16 Total Cervical collar
38 laryngeal incision 2
+ partial
: tracheal \1 T incision
Radiotherapy resection 0
only 2
12

Fic. 1

Management of cervical tracheal tumours.

thoracotomy. One patient had post-operative radio-
therapy and one had pre-operative radiotherapy.

Results
Treatment modalities

Of the 35 patients with adenoid cystic carcinoma,
surgery was performed in 28, post-operative radio-
therapy was given to 17 and pre-operative radiother-
apy to one. Seven patients received only
radiotherapy as they refused surgery.

In the 21 patients with SCC, surgery was per-
formed in 10 patients, and six of these also received
post-operative radiotherapy. The remaining 11
patients received only radiotherapy. The treatment
of patients with other malignancies is detailed in
Table II.

Complications

Three patients died as a result of treatment: one suf-
fered post-operative respiratory failure, one died of
post-operative bleeding and one died of radiotherapy
complications.

Ten patients suffered post-therapeutic compli-
cations. Tracheal stenosis occurred in five patients,
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four of whom had received post-operative radio-
therapy; all these patients had cervical tumours.
Of the five patients with tracheal stenosis, two
underwent segmental resection, one underwent
partial tracheal resection with a sternocleidomas-
toid myoperiosteal flap reconstruction, one under-
went a posterior tracheal wall resection with skin
graft and one underwent a simple tracheal resection.
Wound infection developed in two patients, fol-
lowed in one case by tracheal stenosis. Post-
operative hoarseness developed in two patients,
and a tracheoesophageal fistula developed in one
patient after radiotherapy.

Oncological results

The surgical margin was positive in 17 patients (14
with adenoid cystic carcinoma and three with SCC),
all of whom received post-operative radiotherapy
(external beam and/or endoluminal brachytherapy).

All patients were followed up in clinic post-
operatively. Five patients were lost to follow up. In
the follow-up period, 25 patients died. Of these,
three died due to the treatment (as detailed above),
seven died of local recurrence, one died of local
recurrence with distant metastases, seven died of
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Right postero-
Segmental lateral
resection thoracotomy 14
17

Complete
sternotomy 3

Partial trachea, carina, right + left
main bronchus resection & carina

Surgery

only 13
Thoraco- > Surgery +
tracheal radiotherapy
tumours 12
36

Radiotherapy

only 11

distant metastases, three died of synchronous
primary tumours and four died of other diseases.
The five-year survival rate for all tumours was 30.5
per cent, being 40.2 per cent for adenoid cystic carci-
noma and 24.6 per cent for SCC.

Overall, local recurrence and/or distant metas-
tases developed in 21 patients. Local recurrence
occurred in eight patients, pulmonary metastases in
six, local recurrence with pulmonary metastases in
two, pulmonary and bone metastases in one, pulmon-
ary and liver metastases in one, and bone metastases
in three.

Of the 35 patients with adenoid cystic carcinoma,
local recurrence occurred in six, local recurrence
with pulmonary metastases in two, pulmonary
metastases in three, pulmonary and bone metastases
in one, pulmonary and liver metastases in one, and
bone metastases in three. The local recurrence rate
was 23 per cent and the distant metastases rate was
23 per cent, with the most common distant metastasis
site being the lung (seven of eight).

Of the 21 patients with SCC, none developed local
recurrence. Pulmonary metastases developed in two
patients and bone metastases in one.

No recurrence occurred in any of the patients with
benign tumours.

A second primary carcinoma was found in 10
patients: seven had lung cancer, one had lung and
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reconstruction via right postero-
lateral thoracotomy

2

Partial trachea / tumour
resection via right
posterolateral

thoracotomy 6

FiG. 2
Management of thoraco-tracheal tumours.

laryngeal cancer, one had oesophageal cancer, and
one had tracheal cancer.

Discussion

In our 21 years of experience within a major cancer
centre, only 80 patients have been diagnosed with
primary cancer of the trachea. As found in previous
studies,”>" the majority of these tumours were malig-
nant, with adenoid cystic carcinoma and SCC domi-
nating. There were a greater number of cases in
men (48/80); however, other contributing factors
such as smoking were not examined.

The predominant symptoms were respiratory. As
found in previous studies, there were a significant
number of misdiagnoses (40 per cent), mostly of
other respiratory diseases (88 per cent). The
length of time between onset of symptoms and
diagnosis is of concern, with a median time of 20
months, compared with a mean duration of four
to 12 months in a French study.’ The delay in pres-
entation may explain the 40 per cent five-year sur-
vival rate in our series, compared with 60-70 per
cent reported in the literature. This may be
improved by increased use of out-patient flexible
bronchoscopy, enabling visualisation of the lesion
and, if necessary, prompt biopsy under general
anaesthesia.
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2
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only 2
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Partial trachea, carina, left
& right main bronchus
resection with carinal
reconstruction via right
posterolateral thoracotomy

3

Partial trachea & carinal
resection with left
pneumonectomy & carinal
reconstruction via a right
posterolateral thoracotomy

1

Management of carinal tracheal tumours.

The majority of patients were treated surgically
(68.8 per cent); this treatment modality has been
c 013,568
suggested to be best for long-term survival.
One patient with non-Hodgkin’s lymphoma under-
went primary radiotherapy, as he had been wrongly
diagnosed at biopsy as having SCC.

In order for the tumour resection to be viable, the
resultant anastomosis must not be under tension.
Tension may be eased by blunt dissection anterior
and posterior to the trachea, and laryngeal and
hilar release can be performed if necessary. In our
experience, 4.5 to 5.0 cm of the trachea can reliably
be resected, enabling end-to-end anastomosis with
acceptable tension.

A variety of approaches are required to gain access
to disease at different sites in the trachea. A collar
incision with the neck in hyperextension delivers
nearly half the trachea above the sternal notch and,
after blunt dissection, the carina is easily palpable.
Malignant cervical and upper thoracic lesions, and
nearly all benign lesions, can be removed in this way.
The addition of a sternotomy enables further exposure.
Tumours of the distal trachea and carina require a right
posterolateral thoracotomy or a complete sternotomy.

In our series, 28 (80 per cent) adenoid cystic carci-
noma patients and 10 (48 per cent) SCC patients
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underwent surgery. The greatest length of trachea
resected was 6.0 cm. Of the 38 patients with cervical
primary tracheal tumours, five were repaired with a
sternocleidomastoid myoperiosteal flap; tracheal ste-
nosis developed in only one of these patients,
suggesting that this was a reliable mode of repair.
Nonresectability was due to locoregional disease,
excessive length of disease or distant metastases.

Of the 55 patients who underwent surgery, two
died as a result of post-operative complications
(bleeding and respiratory failure) and 10 had man-
ageable complications. Seventeen patients (31 per
cent) had disease at the surgical margins; this com-
pares favourably to the 49 per cent with positive sur-
gical margins reported by Harvard Medical School.®
Of those patients with positive margins, 14 had
adenoid cystic carcinoma and three had SCC. This
result is not unexpected, as adenoid cystic carcinoma
is known to spread along perineural spaces or lym-
phatics within the trachea, so surgical margins are
frequently positive well away from the grossly appar-
ent tumour. This finding also serves to emphasise the
difficulty of performing a complete resection without
compromising the integrity of the procedure. Grillo
et al. reported that microscopic tumour at the resec-
tion margins does not impair anastomotic healing
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TABLE II
PRIMARY TRACHEAL TUMOURS: THERAPEUTIC MODALITIES

Histopathology Surgery Pre-op Post-op RT

RT RT only

Adenoid cystic carcinoma

— Unknown 26 1 17 7
differentiation (tubular
& cribriform)

— Poor differentiation 2 - 2 -
(solid)

SCC

— Unknown 1 - - 8
differentiation

— Well differentiated 1 - 1 -

— Moderate 5 - 3 -
differentiation

— Poor differentiation 3 - 2 2

Mucoepidermoid
carcinoma

— Unknown 2 1 1 1
differentiation

— Moderate 2 - - -
differentiation

Non-Hodgkin’s 1 - 1 1
lymphoma

Carcinoma, poor - - - 2
differentiation

Small cell carcinoma - - - 2

Adenocarcinoma, 1 - - -
moderate
differentiation

Adenosquamous - - - 1
carcinoma

Data represent case numbers. Pre-op = pre-operative; RT =
radiotherapy; post-op = post-operative; SCC = squamous cell
carcinoma

and does not preclude long term survival, especially
in cases of adenoid cystic carcinoma.?

e Primary tracheal tumours are rare and mainly
malignant

e This paper reviews the treatment of primary
tracheal tumours in 80 Chinese patients

e A number of technical advances have been
made to enable a tension-free anastomosis
after adequate resection

e Due to the difficulty of ensuring microscopic
clearance, the use of adjuvant radiotherapy
should be considered in most cases

o In the future, with earlier diagnosis, a greater
number of such tumours will hopefully be
amenable to surgical resection, thus
maximising treatment potential

Reported five-year survival rates for primary tra-
cheal cancer are very variable. A French study’
found five-year survival rates of 73 per cent for
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adenoid cystic carcinoma and 47 per cent for SCC,
while a recent Texan study found a five-year disease-
specific mortality rate of 72.9 per cent.” In this latter
study, the five-year survival rate for all malignant
tumours was 30.5 per cent, and the five-year survival
rates for adenoid cystic carcinoma and SCC were 40.2
and 24.6 per cent, respectively. These findings are
towards the lower end of the reported spectrum of
results, which may be due to the fact that some
patients only received radiotherapy, and the ‘lost to
follow up’ patients were considered to be dead.

The majority of the literature on primary tracheal
cancer has come from institutions in the West. We
presume that the patient cohorts involved were
mainly Caucasian. The current study represents the
only reported findings for an entirely Chinese
cohort. We are not certain whether ethnicity plays
a role in the behaviour of primary tracheal
tumours, as reflected in altered five-year survival
rates, but it is an interesting question.
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