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Thyroid calcification:

radiographic patterns and histological significance
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Background. Calcification of the thyroid gland may occur in
both benign and malignant thyroid diseases. Aim. To deter-
mine the incidence, significance and plain radiographic pat-
terns in goiters with calcification. Materials and Methods.
Radiographs (chests, thoracic inlets and neck) and clinical
records of 160 goiterous patients were reviewed retrospec-
tively, and classified into two groups; those with calcification
and those without calcification. Data analysis was by SPSS
11.0. Results. The majority of our patients (64.9 %) were in
their 4" to 6" decade of life with modal age of 30 years. The
ratio of males to females was 3: 17. Radiographic calcification
was demonstrable in 17.0% (male 22.2% and female 77.8%)
and this increased steadily by about three-fold per decade
of life from 3-5% decade. All patients with calcification had
tracheal narrowing, higher occurrence of cervical degenera-
tion and 3-fold incidence of retrosternal extension of goitres.
However, only four out of thirteen patients (14.8%) with ma-
lignant histology had calcification, while the remaining nine
patients had no calcification. Subtotal thyroidectomy was of-
fered in 89.3% of patients with calcification. Conclusion. Cal-
cification of goitre increases steadily with advancing age and
is more common in multinodular than solitary thyroid nod-
ules. However, it does not suggest benignity or malignancy of
the thyroid mass. There is high propensity of calcification in
goitres having retrosternal extension and a strong tendency
for concentric tracheal narrowing in calcified goitres. Hence,
this may make the need for early thyroidectomy imperative.

Keywords: Cervicothoracic radiograph, Goiters, Thyroid cal-
cification, Thyroidectomy, Thyroid histology.

Introduction presented their work on thyroid calcification
in papillary carcinoma of the thyroid gland.
Calcification within the thyroid gland may Thereafter, several authors have written on

occur in both benign and malignant thy-
roid diseases. In 1958 Holtz and Powers (1)

the significance of thyroid calcification, a
common finding on thyroid imaging (1-4).
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More recently, sonographically detected
thyroid calcifications were related to the risk
of cancer (5-10), but there is no agreement
yet on the distinct ultrasonographic features
that could distinguish benign from malig-
nant thyroid nodules (9). Calcifications, of-
ten described in sonographic or radiograph-
ic reports, can be detected in both benign
and malignant thyroid nodules. Peripheral
calcification in thyroid nodules according to
Kim et al (8), often presents a sonographic
diagnostic dilemma to radiologists because
its acoustic shadowing may hinder the visu-
alization of the nodule internal architecture.
In addition, the characteristics of thyroid
nodules on ultrasound (US) can vary widely
between observers. These two ultrasonogra-
phy limitations are unlikely with the plain
radiographs explored in this study.

Neck, thoracic inlet and chest radio-
graphs are part of the preoperative work-up
in patients with goitre at our centre. Apart
from soft tissue swelling, evaluation of the
trachea, oesophagus and cervical vertebrae,
calcification in the thyroid swelling can be
significant. This is an observational study
aimed at determining the incidence of cal-
cification in the various types of goiters and
evaluating the importance of the various
types of calcification.

Materials and Methods

All patients who had neck, thoracic inlet
and chest radiographs for goiters were ret-
rospectively reviewed. The patients’ records
were reviewed for clinical findings, preoper-
ative radiological investigations, type of sur-
gical operation and histological diagnosis.
Only patients who had surgical operations
and histological diagnosis were included in
the study. The radiographs of this group of
patients were reviewed for the extent of the
goiter, calcifications, retrosternal extension,
cervical vertebral configuration and bony
changes. We grouped our patients into two

groups; 1) patients with calcification in goi-
ter (CIG) and 2) no calcification in goiter
(NCIG) for the purpose of analysis. The data
was analysed using SPSS 11.0.

Results

The 160 goiterous patients composing of
136 (85.0%) females and 24 (15.0%) males,
who had neck, thoracic inlet and chest ra-
diographs were evaluated. The majority
(25.2%) of patients were in the 5" decade of
life, followed by patients presenting in the
3 decade (20.8%) [Fig 1]. The modal age at
hospital presentation was 30 years. Calcifi-
cation in goiter (CIG) was radiographicaly
demonstrable in 27 (17.0%) patients whose
ages ranged from 23 years to 70 years with
modal occurrence at 45-years. There was a
steadily increasing CIG of about three folds
with each decade of life from the 3-5™ de-
cade and there was no occurrence before
23 years of life. Patients below 23 years ac-
counted for 6.3% of our total patients and
all belong to the NCIG group (Table 1).
Amongst the twenty-seven (17.0%) patients
who had their enlarged thyroid gland calci-
fied there were six male (22.2%) and 21 fe-
male (77.8%). Amorphous and mixed types of
calcification constituted about 63% with flat
and curvilinear variants very rare [Table 1].
Sampled radiographs illustrating calcifica-
tions are shown in figures 2—4.

Age range

50

40

30

20
)
910
[
=}
o
13
T O

10-19years 30-39years 50-59years 70 and above
20-29years 40-49years 60-69years

Figure 1 Age distribution of patients with goitres
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Table 1 Cross Tabulation of Patient Age Groups with Calcifications and Types

CIG group NCIG group Calcification types in CIG group

Patients’
AgeGroup ~ frequency Percentage  Frequency Percentage . 1o Flat  Curvilinear amorphous  Mixed cloudy

[n] [%] [n] [%]
20-29 years 1 3.7 3 23 - - - - 1 -
30-39 years 3 111 32 24.1 - - - 2 1 -
40-49 years 8 29.6 28 21.1 - - - 2 2 4
50-59 years 6 22.2 32 241 2 - - 2 1 1
60 years 8 206 15 11.3 B _ 1 P 4 1
Above
Unsure 1 3.7 12 9.0 - 1 - - - -
Total 27 100.0 133 100 2 1 1 8 9 6

Pre-operative diagnosis in these patients
showed that 104 (65.4%) had simple multi-
nodular goitre, 36 (22.6%) had toxic goitre,
five (3.1%) had solitary thyroid nodule and
11 (6.9%) had malignant goitre. Histological
diagnosis showed colloid 147 (91.9%) as the
most common with thirteen (8.2%) having
malignant goitre. Follicular carcinoma was

the commonest type of thyroid malignancy
(Table 2).

Various forms of tracheal narrowing
were present in association with CIG. In
74.1% of CIG, there is circular tracheal nar-
rowing in contrast to the 58.6% occurrence
in the NCIG. Importantly, there was no pa-
tient with CIG without tracheal narrowing

Figure 2 Lateral neck radiographs showing mixed calcifications (nodular and flat). Note tracheal narrowing
and air oesophagogram in [A]
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Figure 3 Lateral neck and frontal thoracocervical radiographs of a patient with malignant goitre having
retrosternal extension. [A] Showing wide spread nodular calcifications in goitre, cervical osteophytes and
erosion of the anterior body of T1 and [B] retrosternal extension with tracheal deviation

Figure 4 Frontal chest and cervical radiographs of a patient demonstrating cloudy calcification. Note the
lobulated mass in the left hilum
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Table 2 Histological Variance Cross Tabulation to Calcifications and Types

CIG group NCIG group Types of calcifications
Histological
types Frequency Percentage Frequency Percentage 4,10 Flat  Curvilinear Amorphous Mixed Cloudy
[n] [%] [n] [%]
Colloid goitre 23 85.2 124 93.2 2 1 1 8 7 4
Follicular 3 .1 5 338 - - - - 2 1
carcinoma
Papillary 1 37 2 15 - - - - - 1
carcinoma
Poorly
differentiated N N 2 15 N N N N N N
Total 27 100 133 100 2 1 1 8 9 6
Table 3 Types of Tracheal Narrowing Cross Tabulation to Calcifications and Types
CIG group NCIG group Types of calcifications Total
Tracheal
Narrowing Frequen- Percen- Frequen- Percen- - )
oyl tage(%] cyln] tage (%] Nodular Flat  Curvilinear Amorphous Mixed Cloudy
No narrowing 13 9.8 - - - - - -
Anteropostenor 3 3 17 12.8 B B _ 5 1 3
narrowing
Tra nsve.rse 4 4 25 18.8 _ _ 2 2 4
narrowing
Concen.trlc 20 2 78 58.6 1 1 6 7 3 2
narrowing
Total 27 27 133 100 1 1 8 9 6 27
Table 4 Relates neck and chest findings to the thyroid groups [CIG and NCIG]
Tracheal deviation Retrostgrnal Cerwcal. Air Heart

Thyroid group extension degeneration oesophagogram

Central Left Right Yes No Yes No Yes No Normal Enlarged
aG 1 4 12 17 10 13 14 5 22 15 12

[40.7%] [14.8%] [44.4%] [63.0% [37.0%] [48.1%] [51.9%] [18.5%)] [81.5%] [55.6%] [44.4%]
NCIG 57 30 46 27 106 42 91 37 96 86 47

[42.9%] [22.6%] [34.6%] [20.3%] [79.7%] [31.6%] [68.4%] [27.8%] [72.2%] [64.7%] [35.3%]

(Table 3). The sagital and transverse internal
tracheal diameters were reduced to less than
1.2cm in 51.9% and 74.1%; and 43.6% and
54.4% in CIG and NCIG patients respec-
tively.

The cervical spine shows predominant
straightening in CIG, unlike the normal lor-
dosis that predominated in NCIG (Table 3).
The patterns of cervical degenerative chang-

es were similar in both groups affecting c5
vertebra in 40.7% of CIG and 36.3% NCIG.
However, the occurrence of cervical degen-
eration was much higher in CIG - 48.1% in
comparison to the 31.6% in NCIG. There was
retrosternal extension of goiters in 63.0%
and 20.3% of patients with CIG and NCIG
respectively. Other neck and chest findings
are summarized in Table 4.
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Of the patients with CIG, 23 (85.2%) had
colloid goitre, three (11.1%) had follicular
carcinoma and one (3.7%) had papillary car-
cinoma. Nine of the thirteen patients who
had malignancy confirmed histologically
had no calcification [Table 2].

The majority 25 (92.6%) of patients with
CIG had subtotal thyroidectomy; only two
(7.4%) had total thyroidectomy.

Discussion

Thyroid gland calcification is not uncommon
and has been reported by various authors
(1-4). There are three radiographic patterns
of intrathyroid calcification: eggshell, dys-
trophic and fine stippled psammomatous
calcification (6-11). Although this is not
part of the aim of this study, several recent
sonographic reports focused on thyroid cal-
cifications have described similar patterns of
calcification that include microcalcification,
coarse and dense calcification, and rim-like
peripheral calcification (7-10). However, the
ultrasonic differentiation between malig-
nant nodules and benign nodules based on
calcification is still controversial. In a similar
vein, studies correlating the histopathologi-
cal and radiographic significance of thyroid
calcifications are rare in the literature.

In this study, 17.0% patients with goitre
had thyroid calcification. This is similar to
Komolafe’s finding in a similar environment
(12). The radiological patterns of calcifica-
tion were described as nodular, flat, curvilin-
ear and cloudy (12). However, some patients
present with a mixed pattern. Amorphous
and mixed types of calcification constituted
66.7% of CIG in this study which is differ-
ent from the findings of nodular variants in
72.6% in Komolafe’s study (12). The prob-
able explanation for this variation may be
the patients’ earlier presentation for medical
intervention due to increasing awareness as
evidenced by the modal age of 30 years at
intervention in this study (Table 2).

We found out that CIG steadily increases
by about three fold with each decade of life
from the 3" to the 5 decade (Table 1). Im-
portantly, there was no occurrence of CIG
amongst the 10 (6.3%) patients younger
than 23 years. Again our findings of only
four cases of CIG occurring before 42 years
of age show that age is an important deter-
mining factor of calcification. This may not
be unrelated to the length of time that may
be required to have sufficient calcium depo-
sition for a calcific focus to be sufficiently
opaque on radiography.

The majority (65.4%) of the goiters in this
study were simple multinodular goitres with
only 6.9% presenting with a solitary nodule.
Khoo et al (6) suggested that when calcifica-
tion is noted within a solitary thyroid nod-
ule, the risk of malignancy is very high. In
this study, none of the patients with a soli-
tary nodule had calcification. Of the patients
with CIG, 85.2% had histological diagnosis
of colloid goitre and 14.8% had malignant
goitre. Calcification was found in 31% of
patients with malignancy, with 69% of them
not having any calcification. Amongst pa-
tients with CIG who had malignancy con-
firmed histologically, 75% of them had fol-
licular carcinoma. Thus, follicular thyroid
cancer is the commonest thyroid cancer to
calcify with about 3-fold occurrence when
compared to NCIG (see Table 2). Similar to
other studies from Nigeria (13, 14), follicu-
lar carcinoma is the most common type of
thyroid cancer in both CIG and NCIG. This
study further confirms that calcification can
occur in both benign and malignant goitres,
though some studies have shown that calci-
fications were significantly more frequent in
malignant goitres than simple multinodular
goiters (15). The calcification in benign goi-
tres can be explained from the point of view
of haemorrhage, tissue necrosis and epithe-
lial degeneration, which are factors that pre-
dispose to dystrophic calcification (12).




All patients with CIG had associated
tracheal narrowing with predominance of
concentric narrowing in 20 (74.1%). This
is in contrast to the occurrence of 58.6%
in the NCIG group. Again, in 63.0% of pa-
tients with CIG, there was retrosternal ex-
tension of goitres as against 20.3% in NCIG.
Thus, we infer that CIG have about 3 times
greater association with retrosternal goiters.
Retrosternal extension may result in vascu-
lar compression leading to damping of blood
or stasis and subsequent reduced perfusion,
which in turn may promote ischaemia and
necrosis, thereby playing a role in increasing
the incidence of calcification. Cardiac en-
largement, which is a recognized finding in
thyrotoxic goitre, occurs with a higher fre-
quency in CIG (44.4%) than NCIG (34.6%)
as shown in Table 4.

The cervical spine curvature in CIG is es-
sentially lordotic or straightened. The find-
ings of no single case of CIG with kyphosis
or scoliosis may show the protective mecha-
nism to reduce the compressive effect of the
calcified goiters, which becomes more rigid,
on the trachea.

Calcification of goitre is more common in
multinodular than solitary thyroid nodules
and steadily increases with advancing age.
However, the presence of calcification does
not suggest benignity or malignancy of the
thyroid mass. In malignant goitres, follicular
variance is the most common to calcify with
about a 3-fold chance of occurrence. There
is high propensity of thyroid gland calcifica-
tion in goitres having retrosternal extension.
Similarly, CIG also has a strong tendency
to produce concentric tracheal narrowing.
Hence, this may create the need for early
thyroidectomy imperative.
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