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Place of tracheal configuration in the 
radiological assessment of goitres 

F U N S I I O K O M O L A F E 
Department of Radiology. University College Hospital. Ibadati. Nigeria 

Summary 

In a study of 160 unsclcctcd pat ients with 
goitre, 116(72 .5%) had t racheal deviation and 
ninety-two (57 .5%) had t racheal narrowing. 
Tracheal deviat ion to the right const i tu ted 65% 
of the lateral deviat ions , but when thyroid 
malignancies only were cons idered , a dispro-
portionately large n u m b e r (ten of the thirteen 
cases) showed deviat ion to the left . 

Anterior deviat ion and irregular tracheal 
narrowing which were previously considered to 
he characteristic of thyroid malignancy are 
shown to be non-specific. W h e r e a s irregular 
tracheal narrowing should still raise the suspi-
cion of malignancy, a simple mult inodular 
goitre may produce a similar appea rance , re-
sulting from variable degrees of pressure on the 
trachea by ad jacent thyroid nodules of different 
sizes. 

Resume 

Prenant au hasard le cas dc 160 patients 
goitreux, il a etc consta te que 116 d ' en t r e cux, 
soil 72.5% souffraient dq deviation traeheale, 
ct que quatre-vingt dix-neuf d ' en t re eux, soit 
57.6% souffraient d u n rctrecissement t racheal . 
La deviation traeheale vers la droi te constituait 
65% de toute inflexion laterale, mais en nc 
considcrant que les affect ions thyroides 
maligncs. on consta te un nombre dispro-
portionne de cas (dix sur les treize cas) mani-
festant une deviation vers la gauche. 

La deviation anter ieure aussi bien que le 
rctrecissement tracheal irregulier, c o n s i d e r s 
auparavant com me caracterist iques de la malig-

Corresponilenco: I)r Funsho Komolafe. Depart-
ment of Radiology. University ol florin. P . M . B . 
1515. Ilorin. Nigeria. 

nitc thyroide, se revelent non-specifiques. Bien 
que le rctrecissement tracheal irregulier puisse 
laisser supposer une malignite, un simple goitre 
multinodulaire, par la variation des degres de 
pression des nodules thyroides ad jaccn t s (de 
tailles differentes) sur la trachea a r te re . peut 
produire un effct similaire. 

Introduction 

Radiography of the neck and thoracic inlet in 
patients with goitre is of great value in assessing 
possible intrathoracic extension, the presence 
and pat tern of thyroid calcification, associated 
cervical spine changes (Komolafe . 1982), and 
the determinat ion of tracheal configurat ion. 
The following is an analysis of the tracheal 
configuration encountered in 160 unselected 
patients with goitre, in whom correlat ion with 
clinical, laboratory, surgical and histological 
findings has been carried out . 

Materials and methods 

Each patient presenting with goitre at the 
University College Hospital, Ibadan routinely 
has postero-anterior ( P A ) and lateral soft-tissue 
radiographs of the neck and thoracic inlet as 
well as a PA chest film. 

The films obtained for 160 such pat ients seen 
over a 2-year period (1977-1979) were ex-
amined for presence or absence of tracheal 
deviation and tracheal narrowing. The direction 
of deviation, when present , was recorded accor-
dingly as: (i) lateral to the right, (ii) lateral to 
the left , (iii) posterior , or (iv) anter ior . 
Tracheal narrowing was recorded according to 
whether it occurred in its (i) coronal d imension, 
(ii) sagittal dimension, or (iii) in both dimen-
sions. Cases of tracheal narrowing were sub-
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classified into: (a) un i form, or (b) i r regular . 
From the pat ients ' hospital records , relevant 

personal da ta , symptoms, dura t ion of thyroid 
swelling, results of laboratory thyroid funct ion 
tests, operat ive finding (in pat ients w h o had 
thyroidectomy) and histological r epor t s were 
collated. 

Results 

There were 140 females (87 .5%) a n d twenty 
males (12.5%), with ages ranging f rom 13 to 80 
years and a mean of 39 years. 

Of the 160 patients, 116 (72 .5%) had tracheal 
deviation, consisting of 139 d isplacements , as 
some patients had a combinat ion of lateral 
co-existing with anter ior or poster ior deviat ion. 
Lateral deviation was most c o m m o n (78 .4%) , 
with deviation to the right forming 47 .5% and 
to the left 30.9% (Table 1). Of the eight 
patients with anterior deviat ion, in only three 
was the goitre malignant. 

Tracheal narrowing was shown in ninety-two 

pat ients (57 .5% of the total) , with a distribution 
as shown in Table 2. Narrowing in the coronal 
dimension occurred most frequently (51.1%) 
Tracheal narrowing was uniform in eight) 
pat ients and irregular in twelve. Of the latter 
g roup , only seven were malignant, the others 
being benign mult inodular goitres. 

Overal l , there were thirteen patients (8.1%) 
with primary thyroid malignancy. The pattern 
of tracheal configuration in these thirteen pa-
tients is presented in Table 3. Contrary to the 
finding in the entire group, in which deviation 
to the right was predominant of the lateral 
deviat ions, in malignant goitres, tracheal devia-
tion to the left occurred 3 t imes as commonly as 
deviat ion to the right. 

Discussion 

Assessment of tracheal configuration in goitres 
is of particular impor tance in patients in whom 
thyroidectomy is contemplated, as pre-
operat ive evaluations of the t rachea for devia-

l able » Overall tracheal deviat ion in goitres: distr ibution of 139 displacements 

in ccuon of deviation 

1-dtcrjl to right 
to left 

Posterior 
Anter ior 

To ta l 

No. of pat ients % 

66 47.5 
43 30.9 
22 15.8 

8 5.8 
139 100 

Table 2. Trachea l nar rowing in 92 goitre pat ients 

No. of pat ients % 

Direction of narrowing 
Coronal d iameter 47 51.1 
Sagittal d iameter 28 30.4 
Both diameters 17 18.5 

To ta l 92 100% 

Pattern of narrowing 
Uniform 80 «S7 
Irregular 12 13 

Total 92 100% 
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Tracheal configuration in goitres 

Tabic 3. Trachea l conf igura t ion in 13 pat ients with thyroid malignancy 

185 

No. of pat ients 

Direct ion of devia t ion 
Latera l to right 3 
Latera l to left h) 
Poster ior 
A n t e r i o r 2 

Direc t ion and pa t t e rn of narrowing 
C o r o n a l d i ame te r 7 
Sagittal d i ame te r 2 
Both d i ame te r s 3 
No nar rowing 1 
U n i f o r m narrowing 
Ir regular nar rowing 7 

tion or narrowing can be m a d e . This informa-
tion permits the anaesthetist to pre-empt 
difficulties with tracheal in tubat ion , and allows 
the surgeon to ant icipate and guard against 
post-operative airway obstruct ion (Olurin, 
1971). Fu r the rmore , several au thors have ex-
amined a possible re la t ionship between particu-
lar types of t racheal conf igura t ion and thyroid 
malignancy (Schein. L e n t i n o & Jacobson . 1956; 
Erazo & Wahne r . 1966). 

The results f rom the present series show that 
of all tracheal devia t ions , lateral deviation 
occurred most commonly , const i tut ing 78.4% 
of the cases. Lateral deviat ion was similarly 
found to p redomina te in t he series repor ted by 
Erazo & W a h n e r (1966). This is not unex-
pected. in view of the lateral location of the 
major thyroid lobes relative to the t rachea. This 
anatomical relat ionship probably also explains 
why narrowing occurs more o f t en in the coronal 
than in the sagittal d iameter of the t rachea 
(Table 2). 

That tracheal deviat ion to the right in non-
malignant goitres occurs m o r e f requent ly than 
to the left (Table 1 and Fig. I) is probably due 
to the splinting effect of the aort ic arch, which is 
located to the left of the t rachea. The reason for 
the finding of more f requent tracheal deviat ions 
to the left in the cases of thyroid malignancy 
(l;ig. 2 and Table 3) is most probably due to the 
finding that cancer occurs more f requent ly in 
the right than left lobe of the thyroid (Olurin & 
Ajayi, 1974). Perhaps it is also a reflection of 
the lack of respect for normal ana tomic bound-
aries exhibited by many malignancies. 

Fij». I . Antero-pos ter ior view of neck and thoracic 
inlet. The trachea is markedly devia ted to the right, 
with n o associated narrowing. A calcific locus is 
noted in the goitre (ar row) . Histology: benign multi-
nodular goitre. 

Anter io r displacement of the t rachea has also 
been stressed as a fea ture of malignant thyroid 
tumours (Erazo & W a h n e r , 1966). This does 
not agree with the findings in the present 
report , in which of the eight pat ients that 
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Fig. 2. CIk 1 .ind ilioractc inlet showing irregular 
nar rowtne .. J deviation of the t rachea to the left 
( j n \ n \ hv.id^) Tlierc is intrathoracic extens ion. His-
tolo«*\ iVlliCtil.tr carcinoma 

showed anterior tracheal displacement only two 
lud thvroid malignancy (Fig. 3). Indeed , in his 
.eview ol simple giant goitres, def ined as simple 
goitres weighing at least 10 mg/kg body weight , 
Olurin (1971. 1979) found anter ior displace-
ment to be most common, followed by lateral 
and then posterior . In such giant goitres, the 
trachea is elongated and becomes ' f loat ing ' 
immediately af ter thyroidectomy. Such pat ients 
of ten require tracheostomy and gathering plica-
tion of the muscles anterior to the t rachea tc 
reduce the sub-muscular space and avert post-
operat ive respiratory distress from airway ob-
struction (Olur in . 1971). 

Another notable feature of anter ior and 
posterior tracheal displacements is that clinical 
palpation is of little value for their assessment 
(Kreel . Bloom & Piercy, 1965) and recourse 
has to be made to radiography (Fig. 4). 

It has been shown that both benign and 
malignant thyroid masses can produce tracheal 

Fij». 3. Lateral view of neck. There is anterior 
deviation of the trachea hut no narrowing. Note 
multiple nodular calcifications within the goitre 
Histology: benign multinodular goitre. 

deviation (Schein ci ill.. 1956). and the present 
report also agrees with this (Figs. 1 and 2). 

In the report by Erazo and Wahner (1966). it 
was stressed that in spite of marked displace-
ment , the trachea in a benign goitre has a 
normal diameter or is smoothly indented, in 
contrast to an irregular narrowing of tracheal 
calibre in a malignant thyroid. In the present 
report , irregular tracheal narrowing was found 
in seven of the thirteen cases of thyroid 
malignancy and in five pat ients with simple 
mult inodular goitre (Table 3 and Fig. 5). 
Variable pressure exerted on the t rachea by 
adjacent thyroid nodules of different sizes in a 
multinodular goitre is the probable explanation 
for irregular tracheal narrowing in such cases. 
This appearence should not therefore be consi-
dered as pathognomic of thyroid malignancy. 
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Kij». 4. Lateral nock showing severe poster ior dis-
placement of the t rachea and nar rowing of its sagittal 
diameter. T h e goi t re conta ins mult iple calcific foci. 
Histology: benign mul t inodular goitre . 
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