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An experience with Retrosternal Goiter:

Analysis of 89 cases
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ABSTRACT

Objective: To determine the frequency of retrosternal goiter, clinical presentation and post

operative complications among the patients presenting with goiter.

Methodology: It is a prospective, crossectional study conducted at Department of Surgery,

Fauji Foundation Hospital, Rawalpindi from January 1997 to December 2008. All patients with

goiter were evaluated for retrosternal extension of thyroid, clinical presentation, and post

operative complications.

Results: Among 978 patients, 89 (9.10%) patients had retrosternal extension of thyroid.

Majority of the patients were female (94.51%) and euthyroid (91.02%). Among all the patients,

(39.33%) were in the 5th decade. Retrosternal extension of both lobes was found in 83.15% and

one lobe in 16.15% patients. Dysponea was the commonest complaint by all patients, followed

by headache (30.33%) and dysphagia (25.84%). Recurrent laryngeal nerve palsy was seen in

4.49% patients and 3.37% patients developed hypocalcaemia and wound infection after

surgery.

Conclusion: Retrosternal extension of thyroid is not uncommon. Surgery can be easily done

through cervical approach.
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INTRODUCTION

Ectopic thyroid tissue can be found in unusual
circumstances contained in central compartment of
neck, posterior part of tongue, under lower pole of
normal thyroid and occasionally in anterior medi-
astinum.1 Retrosternal goiter is an unusual presen-

tation of an intrathoracic extension of an enlarged
thyroid, usually as a result of multinodular goiter.
Literature review shows that the definition of
retrosternal goiter varies. Goldenburg2 in 1957 de-
fined a retrosternal goiter when it reaches the level
of 4th thoracic vertebra, Singh (1994)3 defined it when
more than 50% of thyroid tissue below the thoracic
inlet and White (2008)4 labelled when it requires
mediastinal dissection. But the generally accepted
criteria is by Candela5 which defined that when thy-
roid extend more than 2 cm below the thoracic inlet.
Both cervical and retrosternal portions generally
maintain their blood supply directly from thyroid
arteries. Pure intrathoracic goiters do occur without
extension from cervical thyroid. Ectopic thyroid
gland in the mediastinum may also be associated
with normal sized cervical gland in less than 1% of
cases. In 75-90% of cases gland is located in the
anterosuperior compartment and in 25% cases found
in the middle (visceral) compartment. Gland in
visceral compartment often displaces the carotid
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vessels and recurrent laryngeal nerve. Ectopic
thyroid tissue always had anomalous blood supply
from loco-regional blood vessels.6

Clinical presentation varies from asymptomatic to
pressure symptoms or toxic symptoms. Surgical
removal of thyroid is the treatment of choice and
majority of patients have symptomatic improvement
following the operation. Retrosternal goiters can be
removed through standard cervical incision in
majority of cases except in patients who had previ-
ous cervical or mediastinal surgery.7,8 The purpose
of this study was to determine the frequency of
retrosternal goiter, clinical presentation and post
operative complications among the patients
presenting with goiter.

METHODOLOGY

This crossectional study was carried out in the
Surgical Department of Fauji Foundation Hospital
Rawalpindi from January 1997 to December 2008.
Fauji Foundation Hospital, Rawalpindi is a 660 bed,
tertiary care hospital, which provides free health care
to the ex-servicemen, their families and private pa-
tients. All patients reporting for treatment are regis-
tered through central computerized registry and al-
lotted a computer ID. Complete computerized record
of all patients is maintained and available on line.
Most of the patient belongs to the areas of Rawalpindi
Division, Hazara Division, Central Punjab, Azad
Kashmir and Khyberpukhtoonkha. Approval for the
study was taken from the Institutional review board.
Informed consent was taken from every patient
included in the study.

All patients of goiter were evaluated and patients
having retrosternal extension of thyroid were in-
cluded in the study. To assess retrosternal extension,
we followed the criteria used by Candela.5 Accord-
ing to this criteria, any thyroid enlargement of more
than 2 cm identified below the thoracic inlet during
operation, when the patient neck is held in exten-
sion is termed as retrosternal goiter were  included
in the study. Those patients who had retrosternal
extension (less than 2 cm) of thyroid tissue below
thoracic inlet confirmed during surgery or having
no retrosternal extension were excluded. Patients

were admitted and thorough clinical, biochemical
and histopathological evaluation done. Extent of thy-
roid extension was evaluated in suspected cases by
investigations i.e. X-ray chest, X-ray thoracic inlet or
CT scan and then confirmed during surgery. Patients
were prepared for operation and all necessary rou-
tine investigations for thyroidectomy were carried
out. Thyroidectomy was done through cervical
approach in all patients. The results were evaluated
and statistical analysis was done by using EPI 6
software.

RESULTS

A total number of 978 patients reported with
multinodular goiter in surgical out patient depart-
ment during study period from January 1997 to
December 2008. Among the 978 patients, 89 (9.10%)
patient were diagnosed as having retrosternal exten-
sion of goiter (Fig-1). None of the patient was hav-
ing mediastinal thyroid or ectopic thyroid in
retrosternal position. Majority of patients among
them were females and from 4th and 5th decade of life
(Table-I) i.e. 23.59% and 39.33% respectively.

Majority (91.02%) among them were euthyroid and
6.74% were found to be hyperthyroid (Table-II) This
table also shows the extent of extension or involve-
ment of lobe in retrosternal extension of thyroid.
83.15% of patients had retrosternal extension of both

Table– I: Age and Sex distribution of
Retrosternal Goiter in different age groups.

Females Males Total Percentage
among  group

21 – 30 YRS 7 7 07.86%
31 – 40 YRS 18 3 21 23.59%
41 – 50 YRS 32 3 35 39.33%
51 – 60 YRS 20 — 20 22.48%
61 – 70 YRS 6 — 6 06.74%
> 70 YRS — — — —

Total 83 6 89
% among total 8.49% 0.61% 9.10%
% among 94.59% 5.41%
  group

Total patients operated = 978
Patients with Retrosternal goiter extension = 89
Statistical Analysis: 95% CI for Female = 85.3% to 97.2%

Table–II: Hormone Status of Retrosternal Goiter N= 89

Type of Goiter No of patients Hormone Status

Euthyroid Hyperthyroid Hypothyroid

Retrosternal extension one lobe 15(16.85%) 15 — —
Retrosternal extension both lobe 74(83.15%) 66 6 2

Total 89 81 (91.02%) 6(6.74%) 2(2.24%)

95% Confidence limits 82.5 to95.7 2.77 to 14.6 0.4 to 8.6
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lobes and 66 out of 74 patients were euthyroid. Only
16.85% were having retrosternal extension of one lobe
and all of them were euthyroid. Dysponea was com-
plained by all patients having retrosternal extension
of goiter. The other commonest complaints observed
were head ache (30.33%), dysphagia (25.84%) and
voice changes in 22.47% patients (Table–III). Post-
operatively recurrent laryngeal nerve palsy was the
main complication observed in 4.49% of patients,
hypocalcaemia and wound infection each was
observed in 3.37% of patients (Table-IV). All surger-
ies were successfully done through cervical
approach, none of the patient required median ster-
notomy in our patients. No operative or post
operative mortality were recorded in our patients.

DISCUSSION

Retrosternal goiter is defined as any thyroid
enlargement identified 2cm below the thoracic inlet
at operation, when the patient neck is held in exten-
sion.5 It is an unusual presentation as an intratho-
racic extension of an enlarged multinodular goiter.
Most intrathoracic or retrosternal goiters or exten-
sions of multinodular goiters, based on inferior thy-
roid vasculature. They expand downwards to ante-
rior mediastinum. Less than 1% of retrosternal goi-
ter which arises as aberrant thyroid tissue within the
mediastinum and is based on intrathoracic vascula-

ture and not supplied by the inferior thyroid artery.6

Retrosternal goiter is a frequently symptomatic con-
dition, with a low but definite risk of malignancy.
Choking and dysponea are most common present-
ing symptoms of retrosternal goiter.9-11 In our study
almost all patients complained of dysponea or chok-
ing sensations. Headache, dysphagia and hoarseness
of voice were reported by one third of the patients.
Same observations were made in different studies8,9,12

from different parts of world but incidence is less as
compared to our study. This is probably due to the
fact that almost all patients in our study had large
sized goiter.

Diagnosis can be confirmed by radiological
examination of chest, CT scan of neck-chest, MRI of
mediastinum, Thyroid ecotomography and by thy-
roid scintigraphy. Among them CT scan and MRI
are important components of the preoperative evalu-
ation and operative planning especially when
retrosternal goiter is suspected.12,13 Thyroid scan may
be done to exclude other diagnosis such as lym-
phoma which shows functioning thyroid.14,15 In
retrosternal goiter it is necessary to define its exact
relationship to neck and mediastinal structures in
order to establish the most appropriate surgical
approach. Retrosternal goiters are more likely to be
left sided.10 Majority of our (83.15%) patients were
having bilateral retrosternal goiter and euthyroid
(91.02%).

Due to progressive enlargement of retrosternal
goirter leading to increased morbidity, removal of
thyroid tissue is always indicated and should be
performed as soon as possible unless there are
contraindications for surgery. In endemic goiter
areas, incidence of retrosternal extension of goiter
varies from 3 to 20% with respect to thyroidectomy
patients. Most of the patients with retrosternal goi-
ter were over the age of 50 years and women were
affected approximately three times more often than
men.6,9,16 Hedayati reported quite high incidence
(30%) of retrosternal goiter.17 We observed 9.10% of
our patients with retrosternal extension of goiter. In
our study male to females ratio was quite high (1:17)
and patients were relatively in younger age group
(30-50 years of age).

Figure-1: Proportionate morbidity ofRetrosternal goiter.
Statistical Analysis: 95% Confidence limits
for Retrosternal Goiter = 10.11% to 15.0%.

Table–IV: Complications After Surgery N=89

Complications No of patients Percentage

RLN Injury 4 4.49%

Hypocalcemia 3 3.37%

Wound Infection 3 3.37%

Haematoma 2 2.24%

Post Operative Bleeding 1 1.12%

Table–III: Clinical Presentation of
Retrosternal Goiter N=89

Clinical presentations No of patients Percentage

Dysponea 89 100%
Headache 27 30.33%
Dysphagia 23 25.84%
Hoarseness 20 22.47%
Cough 19 21.34%
Superior vena cava obst 18 20.22%
Palpitation 18 20.22%
Toxic symptoms 5 5.61%

Note: denominator for all symptoms is 89 for each row.
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Thyroidectomy should be recommended as the
treatment of choice. Surgery is usually possible
through a cervical incision and with an acceptable
risk of morbidity.17,18 In majority of cases their blood
supply is usually based on inferior thyroid artery,
allowing even larger retrosternal masses to be mobi-
lized gently into the neck. When dissection of the
retrosternal goiter is difficult and recurrent laryngeal
nerve is not clearly identified, partial sternotomy may
be required to enable a better control of nerve and
vessel. Median sternotomy or thoracotomy is rarely
required in retrosternal goiter extension surgery.6,16

In our study none of the patient required median ster-
notomy or thoracotomy and all thyroidectomies were
done through cervical incision successfully, whereas
Calo from Italy16 reported 3.28% sternotomy and
0.93% thoracotomy in his study. Similarly Ben12 from
Israel reported 9% rate of sternotomy, 8.3% by
Chow19 from Hong Kong, and 4% by Arici20 from
Turkey.

Complications of surgery include intrathoracic
bleeding, recurrence in unresected tissues, and re-
current laryngeal nerve damage. Complication rate
reported in international literature is less then 5% in
experienced hands.11,13,19,20 Calo16 and Chow19 re-
ported incidence of recurrent laryngeal nerve injury
in 2.2% and 2.7%, hypocalcaemia in 4% and 13.3%,
haematoma formation in 1.8% and 2.7% of patients
respectively. Almost same incidences of complica-
tions were also reported in other studies.12,21 We ob-
served recurrent laryngeal nerve injury (4.49%), hy-
pocalcaemia (3.37%), wound infection (3.37%) and
haematoma formation (2.24%) among our patients,
which is almost same as reported in international
literature.

CONCLUSION

Retrosternal goiter is not an uncommon condition
especially in areas where goiter is prevalent. It can
be easily done through cervical approach but as
retrosternal thyroidectomy may be technically diffi-
cult from cervical thyroidectomy so a surgical team
familiar with its unique pitfalls should perform this
procedure to get a better outcome of surgery.
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