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Endocrinology 

INTRODUCTION
In Turkey, endemic goiter connected to iodine defi-

ciency continues to be one of the major health issue
despite combatting it with iodine salts (19, 31, 32). When
there is iodine deficiency, the amount of thyroid hormones
drops, and as a result, the increase in the amount of TSH
produced through a feed-back mechanism leads to
growth and structural change of the thyroid gland (2,3,6,
19,32,33). Among other causes of goiter, some sub-
stances and genetic defects in hormone synthesis can be
counted (3). On the other hand, it has been claimed that
thyroidal growth could turn into nodular goiter and could
be a symptom of latent hypothyroidism (3). 

Thyroid hormone treatment can either be with the aim
to remove thyroid hormone deficiency or to prevent goiter
growth by suppressing TSH release through pituitary-thy-
roid negative feed-back mechanism (1,4,7,13,14, 22,23).
Thyroxine is also widely used to prevent recurrence in the
post-operative period in non-toxic goiter cases (1,3,4,7,
10,11,12,20,22,23). 

The joint use of physical examination, scigntigraphy,
and ultrasonography in detecting thyroid nodules proves

highly accurate in the search for post-operative recur-
rence (12, 15,17,21,21,26,28,30,35). 

In this study, we tried to determine the incidence of
post-operative goiter recurrence by physical examination,
scintigraphy and ultrasonography, and the effect of thy-
roxine on those determinations. 

MATERIALS AND METHODS
A total of 206 patients who had had operations due to bening

nodular goiter, and who reported to the Nuclear Medicine

Department of Ankara University Medical School during 1988-

1989 were investigated. The ages of the patients varied between

20 to 67. Of the 206 cases, there were 176 women, with average

age of 32.8, and 30 men with average age 41.6. 

The patients were divided into four groups according to their

usage of thyroxine in the post-operative period; 

Group 1: Patients taking regularly 0.15 mg or more thyroxine

daily. A total of 26 cases. 

Group 2: Patients taking regularly thyroxine at low doses (0.1

mg per day). A total of 32 cases. 

Group 3: Patients who used irregularly doses of insufficient

doses of thyroxine. A total of 49 cases. 

Group 4: Patient who did not use any thyroxine. A total of 99

cases. 
*From Department of Nuclear Medicine, Medical School, Ankara

University, Ankara, Turkiye.
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SUMMARY: A study was conducted on the incidence of post-operative non-toxic goiter in 206 cases. The
average duration of post-operative observation was 7.8 years. The incidence of recurrence was 30.7% in
the 26 cases where thyroxine was used in sufficient doses (0.15 mg/day or over) and regularly in the post-
operative period; and 46.9% in the 32 cases where thyroxine was used in insufficient doses (0.10 mg/day)
and regularly. Whereas it was found 71.4% in the 49 cases where thyroxine usage was irregular and in
insufficient doses; and 81.8% in the 99 cases where there was no use of drugs. It was observed that the inci-
dence of recurrence was perceptively reduced in the patients who used thyroxine regularly and in sufficient
doses as compared to those who use irregularly or not at all. It was concluded that in Turkey, where iodine
deficiency is a major contributory factor to the prevalence of goiter, post-operative usage of thyroxine is
necessary in reducing the incidence of post-operative goiter. 
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The types of operative procedures were hemithyroidectomy

in 29 cases, bilateral partial in 94 cases and unilateral partial in

83 cases. Each was physically examined by an experienced

physician and then admitted first for scintigraphy and finally for

ultrasonography. In scintigraphic examination, the patient was

given an intravenous of 2mCi of Tc-99m pertechnetate, followed

by 15 minutes of 150.000 counts at the neck area, using a Pin-

holl detector a Siemens Searle camera, with the patient in the

supine position. Then, the patient was examined ultrasono-

graphically, using a Toshiba 32B instrument with a 5 MHz linear

transducer. Sonographic pillow was used to increase the resolu-

tion. The three examinations taken together decided the inci-

dence of recurrence in the patients.

RESULTS 
Any growth or nodular change in the residual thyroid

tissue was interpreted as an evidence of recurrence. 
Of the 139 patients with recurrence, 84 (60.4%) had

multi-nodular, 36 (25.9%) had solitary nodular and 19
(13.7%) had diffuse growth. The cases were appraised by

age groups, post-operative periods and thyroxine usage
(Table 1). Recurrence was detected in 21 (65.6%) of the
32 patients in the 20-30 year age group, in 49 (62.0%) of
the 79 patients in 31-40 year age group, and 69 (72.6%)
of the 95 patients of over 40 years of age. 

The variation of recurrence with post-operative period
is summarized in Table 2. Recurrence was observed in 58
(55.8%) of the 104 patients whose post-operative period
was in the range 1-5 years, in 39 (79.6%) of the 49
patients whose post-operative period ranged 6-10 years,
and in 42 (87.5%) of the 48 patients who were operated
on 11 years ago or earlier. 

The variation of the incidence of recurrence with thy-
roxine usage is given under Table 3. Group 1 consisted of
26 patients, 21 women and 5 men, who used thyroxine in
sufficient doses and regularly. The average post-operative
period for this group was 6.8 years, and the average age
was 40.1 years. Recurrence was detected in 8 (30.7%)
patients of whom 7 were women. In this group, one patient
was taking 0.25 mg/day, 5 patients were taking 0.20
mg/day and 20 were taking 0.15 mg/day. Recurrence was
observed after 1.5 years in the patient who was taking
0.25 mg/day. Of the 5 patients taking 0.20 mg/day, one
had recurrence 12 years after the operation; whereas, six
of the patients taking 0.15 mg/day showed recurrence
after an average of 5.2 years following the operation. 

Group 2 consisted of 32 patients, 27 women and 5
men, who used insufficient doses of thyroxine regularly.
The post-operative period averaged 6.4 years. Recur-
rence was observed in 15 (46.9%) cases, 14 women and
1 man, and average post-operative period before recur-
rence was 6.7 years. 

Group 3 consisted of 49 patients, 39 women and 10
men, who used insufficient doses of thyroxine irregularly.
Averages for age and post-operative period were 40.4
and 7.1 years, respectively. Recurrence was detected in
35 (71.4%) cases, of whom 26 were women and 9 were
men. The average post-operative period before recur-
rence was 6.7 years. 
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Table 3: The variation of the incidence of post-operative recurrence with thyroxine usage.

Table 2: The variation of the incidence of post-operative recur-

rence with post-operative period.

Table 1: The variation of the incidence of post-operative recur-

rence with age.

Age groups Number of all cases Number of cases with
recurrence

20 - 30 32 21 (65.6%)

31 - 40 79 49 (62.0%)

40 < 95 69 (72.6%)

Post-op. period Number of all cases Number of cases 
with recurrence

1 - 5 years 104 58 (55.8%)

6 - 10 years 49 39 (79.6%)

11 or above years 48 42 (87.5%)

Groups Number of all cases Mean years old Mean post-operative
period (year)

Normal cases Recurrence

Group 1 26 40.1 6.8 18 8 (30.7%)

Group 2 32 36.7 6.4 17 15 (46.9%)

Group 3 49 40.4 7.1 14 35 (71.4%)

Group 4 99 42.5 10.9 18 81 (81.8%)

Total 206 37.7 7.8 67 139 (67.5%)
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Group 4 consisted of age of 99 patients who did not use
thyroxine, 89 women and 10 men. Averages for age and
post-operative period were 42.5 and 10.9 years respec-
tively. Recurrence was detected in 81 (81.8%) cases, of
whom 75 were women and 6 were men. The average
post-operative period before recurrence was 10.1 years.

We observed that, overall 139 (67.5%) cases out of a
total of 206, had recurrence and that the average post-
operative before recurrence was 7.8 years. 

DISCUSSION 
Recurrence is an important issue following the surgi-

cal treatment of nodular goiter. It is known that inade-
quacy of surgical technique, as well as potho-genetic
factors play a role in recurrence (9). The objective of the
wide usage of thyroxine and preventive medication in the
post-operative period is the suppression of TSH (4,7,9,
20,22,23,26,29). It has been pointed out that 0.15 to 0.20
mg of thyroxine can be sufficient to suppress the pitu-
itary-thyroid mechanism (13,14,18,20,23). 

Different views have been expressed on the use of
thyroxine in the prevention of recurrence. A large number
of researchers support the incidence of recurrence in thy-
roxine users; during the post-operative period is less than
that in the non-users (3,5,7,20,22,23,29,34). On the other
hand, Geerdson, et al. claimed that incidence of recur-
rence was not significantly affected by the use of thyrox-
ine (10). Their conclusion was based on study of 175
patients who had been operated on due to non-toxic
goiter, and who had an average of 8.8 years of post-
operative monitoring and an incidence of 10-11 percent. 

Watt-Boolsen, et al. also reported that there is no
need to use thyroxine to prevent post-operative recur-
rence as none of their 22 patients developed recurrent
growths during a 2-28 year period (34). Their patients
were operated on due to benign intra-thoracic goiter. 

In various publications covering different periods, the
incidence of post-operative recurrence has been reported
as; without the use of thyroxine 9.1%, 11.3%, 15.0%, and
38.5% (3,9,16,24); while with thyroxine 0.0%, 2.0% and
9.5% (3,9,25). For Turkey, where the incidence of endemic
goiter is high, Kologlu, et al. examined 237 cases with recur-
rence and post-operative periods of 0.4-20 years, and found
that 178 (75.1%) patient had not used thyroxine, 36 (15.2%)
patients had used insufficient doses of thyroxine and 21
(9.7%) patients had used sufficient doses regularly (20). 

Saygin, et al. studied patients who had undergone
operations for benign nodular goiter, and determined
recurrence in 39 (40.6%) cases out of 96 patients who
had not used thyroxine (27). 

Our results, indicates a lower level of incidence of
recurrence in patients who use thyroxine, are in line with
the results reported in literature. Our findings have been
that the incidence of post-operative recurrence was
30.7% for those who use thyroxine in sufficient dose and
regularly, and 81.8% for those who did not use thyroxine.
We speculate that the higher rates of recurrence found in
our study is based on the prevalence goiter due to iodine
deficiency in Turkey, as compared to many other coun-
tries.

We observed that the incidence of recurrence was
higher in those who regularly use thyroxine in low dose or
who irregularly use thyroxine in low doses, than those
who take thyroxine in sufficient doses regularly. 

As regards the higher incidence of recurrence we
observed, it is most likely that our corroborative use of
the three methods of detection, namely, physical exami-
nation, scintigraphy and ultrasonography proved more
accurate. Of the 139 cases of recurrence observed, 99
(71.2%) were corroborated by physical examination, 112
(80.6%) by scintigraphy, and 134 (96.4%) by ultrasonog-
raphy. Sensitivity of detection by physical examination or
by scintigraphy is affected by such factors as the
increase in the amount of fibrotic tissue, the change of
structure in the thyroid gland, the dimensions and local-
ization of the nodules. It is known that ultrasonography
can detect those nodules which escape physical exami-
nation or scintigraphy (12,21,26,28,30). 

It has been stated that the incidence of recurrence
increases in direct proportion to the post-operative
period, reaching a maximum at 10-15 years (11,16). Our
findings also support this conclusion; recurrence was
observed in 42 (86.2%) of the 48 cases where the post-
operative period was 11 years or above. However, we
would like to point out that our findings do not show any
perceptible trend between incidence of recurrence and
age.

CONCLUSION 
We conclude that preventive use of thyroxine, in regu-

lar and sufficient doses in the post-operative period, is
essential in Turkey where iodine deficiency is a major
contributor to the prevalence of goiter. We also submit
that the corroborative use of the techniques of physical
examination, scintigraphy and ultrasonography can signif-
icantly enhance the accuracy of diagnosis.  
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