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Primary tracheal tumours: a national survey

C M Gelder, M R Hetzel

Abstract
Background-Primary tracheal tumours
are rare, so few physicians have exten-
sive experience of their management. No
direct comparisons have been made of
surgical and radiotherapy treatment.
Methods-A postal survey of cases pre-
senting in the last 10 years in the United
Kingdom was conducted. Results were
expressed as cumulative survival and
survival curves were compared by the log
rank test.
Results-Three hundred and twenty one
patients were recruited. Overall five year
survival rates were 25% for squamous
cell carcinomas, and 80% for adenoid
cystic carcinoma; 62% received radio-
therapy but only 10% underwent surgery.
Small cell carcinoma was more common
than expected with an incidence of 6%.
In patients with squamous carcinoma
improved survival was seen in those with
tumour in the upper trachea. High dose
radiotherapy was more effective than low
dose only in tumours of the upper
trachea and in squamous carcinoma. In
adenoid cystic carcinoma no significant
difference in survival rate was seen
between treatment with radiotherapy
and surgery. No histological diagnosis
was made in 44 patients, the most com-
mon reason being fear over the safety of
fibreoptic bronchoscopy; however, this
group had a cumulative survival at five
years of46%.
Conclusions-Survival may be somewhat
better in cases with tracheal tumours
than in those with bronchial tumours.
Small cell carcinoma is less rare than
was previously thought. Upper tracheal
tumours may merit more aggressive
therapy. It is important to make a histo-
logical diagnosis even if rigid bron-
choscopy is necessary, and referral to
specialist centres is recommended. A
larger prospective study is required to
compare the value of surgery and radio-
therapy.

(Thorax 1993;48:688-692)

Primary tracheal tumours are rare. In
England and Wales in 1990 there were 44
deaths reported from tracheal tumours, com-
pared with 803 from carcinoma of the larynx,

and 34 331 from carcinoma of the
bronchus/lung.'

Although there has been recent interest in
endoscopic palliation with techniques such as
laser treatment,2 cryotherapy,3 and
brachytherapy,4 attempts at cure have tradi-
tionally been limited to surgery, radiotherapy,
or a combination of the two. The rarity of tra-
cheal tumours clearly limits the value of the
existing literature in evaluating treatment.
Published series have reflected experience of
individuals or centres, often over many years,
and are heavily biased to one or other treat-
ment. No comparative trials of surgery versus
radiotherapy are available. We have therefore
attempted to obtain further information by a
larger retrospective study recruited from all
clinicians likely to see such patients in the
UK.

Methods
A postal survey was carried out of all thoracic
physicians, thoracic and ENT surgeons, and
radiotherapists in the UK, asking for details
of patients presenting with primary tracheal
tumours in the last 20 years. Carcinoma of
the carina was not included. For the purpose
of defining site the trachea was considered to
have three equal parts and to have an average
length of 11 cm.' All non-responders were
recontacted to confirm that they had not seen
patients with tracheal tumours. Results were
expressed as cumulative survival and log
rank6 (Mantel-Haenszel) comparisons of sur-
vival curves were performed with a
"Kwikstat" statistical program (Texasoft,
Texas, USA).

Results
Table 1 shows the number of clinicians circu-
lated and their response rates. A second
attempt was made to contact initial non-
responders and the table summarises
responses after this second attempt. There
was no particular geographical bias in the
response. We excluded any replies where
there was concern that the tumour might
have been of laryngeal, carinal, or bronchial
origin.

Information was received on 321 patients
with primary tracheal tumours, the majority
having been diagnosed within the previous 10
years. Details of histological types, age, smok-
ing history, and cumulative survival are
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Table 1 Details of clinicians circulated and replies
received (both positive and negative)

Total Percentage
Clinical group circulated Replies response

Thoracic physicians 412 362 88
Thoracic surgeons 125 72 58
Radiotherapists 299 177 59
ENT surgeons 446 218 49

shown in table 2, and details of tumour site
and treatments are shown in table 3.
Cumulative five year survival curves for the
comon histological types are shown in fig 1.
In the case of adenoid cystic carcinoma there
were enough survivors to calculate survival at
both five (80%) and 10 years (58%).
Adenocarcinoma and a number of rare
tumours of the trachea were also associated
with a prolonged survival. Small cell carci-
noma of the trachea was associated with a

cumulative survival at 12 and 33 months of
32% and 24% respectively. This cell type was
reported in 19 cases, 5-8% of those with a

known diagnosis.
The site of squamous cell carcinoma of the

trachea had an influence on survival.
Carcinoma of the upper trachea had a longer
survival than that of the lower trachea
(p < 0-001) or extensive tumours (p < 0 05)
(fig 2). High dose radiotherapy (6000 cGy)
was more effective with a 75% five year sur-

vival than lower dose treatment (4000-4999
cGy) with a 20% survival for carcinoma of
the upper trachea (p < 0 05). In the lower
trachea, however, no relationship between
dose and survival could be shown.
Few replies were received on patients

treated with surgery. The majority of these
had adenoid cystic carcinoma and no differ-

Table 2 Details ofpatients recruited and cumulative survival related to cell type

Non- Cumulative survival
Mean age smokers

Histological type n (years) Range (%o) 1 year 5 years

Squamous 174 64-8 25-83 8 0-483 0-248
Adenoid cystic 34 50 0 18-76 40 0-850 0-803
Large cell 19 58-6 44-77 40 0 557 0
Small cell 16 61-3 41-73 11 0-324 0
Adenocarcinoma 13 64-4 54-83 33 0-846 0-376
No diagnosis 44 61-6 43-81 22 0-664 0-456
Others 21 53-6 13-79 50 0-947 0-768

ence in survival between radiotherapy,
surgery, combined therapy, or no treatment
was found at either five or 10 years (fig 3).
No histological diagnosis was recorded in

13-7% of patients, though this was associated
with cumulative survivals at one and five
years of 66% and 46%, respectively. The
most common causes of a lack of a histologi-
cal diagnosis were reported by respondents to
be the poor clinical condition of patients
making bronchoscopy difficult, or fear of tak-
ing a biopsy sample from potentially vascular
tumours.

Equal incidence of all histological types
was seen between men and women and no
sex difference was apparent in survival for any
cell type. Squamous cell carcinoma and small
cell carcinoma were associated with smoking.
No occupational factor was apparent.
The rare tumours comprised four lym-

phomas of mixed subtype, two chondromas,
two spindle cell sarcomas, and one each of
the following: malignant mixed tumour,
spheroidal cell tumour, fibrosarcoma, sar-
coma with some squamous differentiation,
chemodectoma, bronchial adenoma, haeman-
giopericytoma, paraganglioma, glomangioma,
eosinophilic cystadenoma, leiomyoma, capil-
lary haemangioma, and hamartoma mimick-
ing tumour.

Discussion
A comparison of our results with those of
recent major studies is summarised in table 4.
There are, however, substantial problems in
comparing them because survival data are

provided in different ways, are often incom-
plete, and sometimes exclude death from
other causes. Some papers amalgamate
results for different histological types.
Treatment details, especially the use of adju-
vant radiotherapy in some of the surgical
series, are also incomplete. Table 4 can there-
fore only be taken as a rough guide, but it can
be seen that the distribution of cell type is
different between the North American surgi-
cal series71' where adenoid cystic carcinoma
predominates, and the radiotherapy series
where squamous cell carcinoma is most com-
mon. Relatively few patients have been
treated exclusively with surgery. Moreover,
these studies report some individual cases of
adenoid cystic carcinoma who did very well
with no active treatment. The best survival
rate reported for squamous cell carcinomas is

Table 3 Extent of tumour and treatment in relationship to ceUl type. In some cases site was not stated, treatment was not
stated, or no treatment was given

Site Treatment

Histological type Upper Mid Lower Extensive Surgery (+Endoscopy) Radiotherapy Chemotherapy

Squamous 54 24 73 13 5 (+2) 119 15
Adenoid cystic 9 8 9 3 16 (+5) 21 4
Large cell 4 2 10 0 1 11 4
Smallcell 5 1 6 1 0 7 6
Adenocarcinoma 3 3 4 1 2 (+ 1) 6 1
Unknown 6 6 20 4 0 28 4
Others 9 2 7 0 7 (+5) 7 3
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Figure 1 Survival curves for main histological types; total number ofpatients in
parentheses. (Detailed survival information available on request.)
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Figure 2 Squamous cell carcinoma of trachea: effect of tumour site on survival. Total
number ofpatients in parentheses.
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Figure 3 Adenoid cystic carcinoma: comparison of treatments. Total number ofpatients
in parentheses.

in the study by Grillo and Matheson7, in
which 11 of 31 patients (35%) were alive at
five year follow up.
No study has yet satisfactorily shown

whether surgery, radiotherapy, or the combi-
nation is the best treatment. The present
study shows some interesting new features,
but has also failed to effectively compare
radiotherapy with surgery because of the very
heavy bias, in the cases reported to us, in
favour of radiotherapy.
As a retrospective study our data clearly

have important limitations. The sites of
tumours may not always have been accurately
documented, the histological diagnosis has
not been independently checked, nor have
radiographs or computed tomographic scans
been reviewed. The cases reported were
roughly equally distributed between centres
with some experience of these tumours and
others who had only seen occasional cases.
We have only been able to report those cases
which respondents could recall, and have no
way of confirming how many other causes
they may have forgotten.
We have therefore attempted to estimate

the total number of cases that should have
been reported with a perfect study. From a
view of mortality statistics (Office of
Population Census) over the study period we
can estimate the likely total cohort of patients
which our study has sampled because most of
the patients reported to us had already died.
Although we asked for any cases recalled in
the last 20 years, most were diagnosed in the
preceding 10 years. Over this period the aver-
age annual mortality reported for Scotland
was about 25 deaths per year, and for
England and Wales about 66 per year. For
the UK the total average annual mortality
would therefore be 91, and the total deaths in
10 years would be 910. Having located 321
patients we have therefore, probably reported
about one third of the cases that actually
occurred. Since we only had 25 cases
reported from Scotland, we therefore found
296 cases from an estimated 660 deaths in 10
years from England and Wales, which gives a
rather better detection rate of about 45%.
This estimation, of course, ignores the proba-
bility that some deaths from tracheal tumours
are misdiagnosed and labelled as being due to
asthma or chronic bronchitis and emphy-
sema. To independently verify all the infor-
mation received would be an enormous task
and some data such as radiographs may have
been destroyed. Nevertheless, we believe that
the size of our study should at least partly
compensate for these obvious limitations.
The 321 cases described make this the

largest series of primary tracheal tumours
reported in the world literature. Our five year
survival rate of 25% for squamous carcino-
mas and 80% for adenoid cystic carcinomas
are in keeping with previous experience (table
4). With the larger numbers studied these
should provide more accurate figures for
comparison with subsequent prospective
studies. The five year survival figure for all
stages of primary squamous cell carcinoma of
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Table 4 Review of recent major studies

Reference No. ofpatients Histological tes Treatment Survival

7 198 36% squamous 147 S 50% squamous and
40% adenoid cystic (most + R) 65% adenoid cystic at
5% carcinoid 51R (most) variable follow up

8 24 54% squamous 18 R Overall 25% at
21% undifferentiated 6 S + R 5 years.
17% adenoid cystic Adenoid cystic 100% at
4% adenocarcinoma 5 years and 50% at 10
4% fibrosarcoma years.

9 24 83% squamous 21 R 1 patient disease free
17% adenoid cystic 2 S + R at 15 months

1 N
10 37 75% squamous 36 R Overall 20% at

3% anaplastic 1 S + R 5 years. High dose
3% "malignant cytology" (>5000 cGy)
19% no pathology 40% at 5 years

11 44 65% adenoid cystic 39 S Adenoid cystic 38%
20% squamous (majority + R) at 1-20 years.
9% leiomyosarcoma 3 P Squamous 66% at
2% malignant melanoma 2 R 6-50 months
2% neurofibroma
2% chondroma

12 43 64% squamous 37 R 30% at 4 4-11 years
9% adenocarcinoma 4 N
7% adenoid cystic 2 S + R
7% small cell
9% undifferentiated
2% lymphoma
2% chondrosarcoma

13 152 50% squamous 152 S Reported on 79
25% adenoid cystic (Details patients:
16% benign limited) adenoid cystic 26% at
9% carcinoid 3-9 years;

squamous 42% at
7 months to 16 years

S-surgery; R-radiotherapy; N-none; P-palliative endoscopic resection. Survival-in most papers figures quoted are
for patients who are both alive and disease free.

the trachea compares favourably with an
overall figure of about 5% for all stages of
non-small cell carcinoma of the bronchus.14
Greater efforts to improve treatment would
therefore seem justifiable. Unlike bronchial
carcinoma which occurs predominantly in
men, sex incidence appears to be equal in tra-
cheal tumours; evidence suggesting an associ-
ation with smoking was found in squamous
and small cell carcinomas. Small cell car-
cinoma of the trachea was previously con-
sidered very rare but we found an incidence
of about 6% (a similar incidence to that
reported by Roston and Morgan'2). The
survival rates in the few cases we had were
perhaps better than one might expect in com-
parison with bronchial tumours, since most
were treated predominantly with radiotherapy
and did not have modem chemotherapy
regimes.'5

Since 62% of patients had radiotherapy
and few had no treatment, we have no con-
trol group to assess the benefit of radiother-
apy. In adenoid cystic carcinoma the longer
survival time would make this even more dif-
ficult to study. However, in our largest
group-the squamous cell carcinomas-we
tried to look for a dosage effect as another
way of assessing whether radiotherapy
improved survival. Three dose ranges were
compared and radical treatment with 6000
cGy was found to improve survival, but this
benefit was only seen in patients with upper
tracheal tumours. We have also shown a gen-

eral improvement in the rate of survival for
patients with upper tracheal tumours which
has not been reported before. These appear
to be independent variables, and suggest that
aggressive treatment may be particularly indi-
cated in upper tracheal tumours. These con-
clusions are, of course, subject to the
possibility that some of the lower tracheal
tumours were, in fact, extensions of carinal
and bronchial tumours and would therefore
have a particularly poor prognosis. Even if
this is the case, it would still indicate a more
aggressive approach to lesions in the upper
trachea.
The small number of surgical cases cannot

simply be due to the low response rate from
surgeons, since any patients missed this way
should have been picked up from the physi-
cians who would see most cases first. Most of
the surgical cases had adenoid cystic carci-
noma or one of the rarer tumour types. This
apparent low rate for surgery, particularly in
squamous cell carcinoma, contrasts with
North America where surgery is apparently
more popular.7" We were only able to com-
pare surgery and radiotherapy in the adenoid
cystic carcinomas; no significant difference
was found and the long natural survival time
renders comparison difficult. Only six cases of
squamous carcinoma underwent surgery with
a small trend towards improved survival;
however, most had upper tracheal tumours in
which we have also shown improved survival
for radiotherapy.
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We were unable to assess the value of
newer endoscopic techniques such as laser
resection because of the small numbers
treated, the range of histological types, and
the wide variety of other treatments these
patients received. The group with no histo-
logical diagnosis (14% of cases) had a rela-
tively good five year survival of 46%. A
number of cases of adenoid cystic and adeno-
carcinomas and rarer benign tumours may be
included in this mixed group. Common rea-
sons for failure to obtain histology were
apparently fear of taking a biopsy sample
from potentially vascular tumours and poor
clinical condition, particularly with stridor.
Since some of these cases did relatively well,
even with extensive tumours, an accurate
histological diagnosis is important as some
patients may benefit from more aggressive
treatment. We only saw one incidence of
failure to make a diagnosis at rigid broncho-
scopy, so if fibreoptic bronchoscopy is con-
sidered unsafe or fails to give a diagnosis we
would most strongly urge referral to a
colleague skilled in rigid bronchoscopy.

This study highlights the need for referral
to specialised centres so that treatment can be
best coordinated to patients' needs and better
prospective data obtained. Only a randomised
prospective comparative trial of surgery and
radiotherapy can show which is best and the
rarity of these tumours makes recruitment to
such a study very difficult. Nevertheless, it
appears that prognosis for these tumours
could be improved and, in view of the miser-
able deaths which otherwise occur, we believe
such studies should be pursued. With the col-
laboration of the British Thoracic Society
Research Committee we are now establishing
a study to monitor prospectively treatment of

primary tracheal tumours on a national scale
by interested surgeons and radiotherapists
which should overcome the limitations of this
retrospective study.

We would like to thank all the clinicians who took the time to
complete our questionnaires. Particular thanks are due to Dr
A J Slater, Clatterbridge Merseyside, Dr M Brown,
Cambridge, and Dr B Hancock, Hope Christie Hospital,
Manchester.
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