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Determination of remnant thyroid volume: comparison
of ultrasonography, radioactive iodine uptake and
serum thyroid-stimulating hormone level
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Abstract
Purpose: We aimed to evaluate the accuracy of ultrasonography, radioactive iodine uptake and serum
thyroid-stimulating hormone level in predicting the volume of remnant thyroid gland.

Methods: Sixty-six thyroidectomy patients were divided into two groups according to their functional
status, i.e. those operated upon for nontoxic multinodular goitre (group one) and those operated upon
for hyperthyroidism (group two). Ultrasonography, radioactive iodine uptake and thyroid-stimulating
hormone assay were performed in all patients during the first post-operative month. The two groups
were subdivided according to the amount of remnant thyroid volume detected on ultrasonography: ,2 ml,
2–5 ml and .5 ml.

Results: The remnant thyroid volume was positively correlated with the radioactive iodine uptake (rs ¼

0.684, p ¼ 0.0001). The increase in remnant thyroid tissue radioactive iodine uptake was significantly
greater in the patients operated upon for hyperthyroidism compared with those operated upon for
nontoxic multinodular goitre (p ¼ 0.0001). There was a negative correlation between remnant thyroid
volume and post-operative serum thyroid-stimulating hormone level (rs ¼ 20.865, p ¼ 0.0001) and
between remnant thyroid tissue radioactive iodine uptake and post-operative serum thyroid-stimulating
hormone level (rs ¼ 20.682, p ¼ 0.0001).

Conclusion: Ultrasonography is a more accurate measure of remnant thyroid volume than radioactive
iodine uptake in patients operated upon for hyperthyroidism, compared with those operated upon for
nontoxic multinodular goitre.
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Introduction

Thyroidectomy is one of the most common oper-
ations performed for patients with nontoxic
multinodular goitre.1 – 5 In recent years, total thyroid-
ectomy has emerged as a surgical option to treat
patients with nontoxic multinodular goitre,
especially in endemic, iodine-deficient regions.5 – 10

In cases of thyroid disease, the goal of this procedure
should be to minimise the risk of reoperation for
incidental thyroid carcinoma in multinodular goitre.
However, many patients have a substantial thyroid
remnant, even after reportedly undergoing total or
near-total thyroidectomy.2,4,5

The incidence of thyroid cancer varies from 7.5 to
13 per cent in cases of nontoxic multinodular
goitre.1 – 3,11 The presence of multiple nodules
decreases the diagnostic value of fine needle aspi-
ration biopsy, and thyroid cancer is frequently an
incidental post-operative histological finding in

patients with nontoxic multinodular goitre.4 – 6,12,13

If subtotal thyroidectomy has been performed
primarily, completion thyroidectomy may be
necessary.

Many microcarcinomas may remain occult, being
diagnosed as an incidental finding post-
operatively.11,14 – 17 However, some microcarcinomas
may show aggressive clinical behaviour. Multivariate
analysis has suggested the following as prognostic
factors: lymph node positivity at the initial diagnosis,
multicentricity, nonincidental tumour presence and
histopathologic findings such as diffuse sclerosis.15 – 17

Determination of remnant thyroid volume is
important when assessing the need for completion
thyroidectomy for incidentally detected thyroid car-
cinoma. Ultrasonography (US), radioactive iodine
uptake and post-operative serum thyroid-stimulating
hormone (TSH) assay are all useful in the determi-
nation of remnant thyroid volume.11,18,19
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The aims of this prospective clinical study were: (1)
to evaluate the accuracy of US, radioactive iodine
uptake and serum TSH level in predicting remnant
thyroid volume; and (2) to evaluate the theory that
the functional status of the thyroid gland might
affect determination of remnant thyroid volume.

Materials and methods

Patients

The present study prospectively included 66 consecu-
tive patients with incidentally detected thyroid carci-
noma following near-total or subtotal thyroidectomy
for multinodular goitre, from September 2005 to
April 2006, within the department of surgery of the
Istanbul University medical faculty. The patients
were divided into two groups according to functional
thyroid status. Group one consisted of 43 (65 per
cent) patients with nontoxic multinodular goitre.
Group two consisted of 23 (35 per cent) patients
with toxic multinodular goitre (n ¼ 15) or Graves
disease (n ¼ 8). Subjects included 27 patients (40
per cent) who had initially undergone surgery at
other institutions and had been later referred to our
clinic. Each group was subdivided according to the
amount of remnant thyroid volume detected on
US. Groups one A and two A had remnant thyroid
volumes of less than 2 ml; groups one B and two B
had remnant thyroid volumes of 2 to 5 ml; and
groups one C and two C had remnant thyroid
volumes of more than 5 ml.

None of the patients had previously been treated
with radioiodine therapy or received external
irradiation to the neck. No patient was taking medi-
cation known to affect radioactive iodine uptake.
Patients with hyperthyroidism were treated with
methimazole or propylthiouracil pre-operatively.
All patients were euthyroid prior to surgery.

The main indications for surgery were: large goitre
with compressive effect; recurrent Graves disease in
spite of anti-thyroid drugs; severe ophthalmopathy;
and serious adverse effects of anti-thyroid drugs.

The study plan was reviewed and approved by our
institutional ethics committee, and informed consent
was obtained from all patients.

Near-total thyroidectomy was performed by the
capsular dissection method, leaving less than 2 g of
remnant tissue. In cases in which a dominant
nodule was present, lobectomy was performed to
the lobe containing the dominant nodule and near-
total resection of the contralateral lobe was added.
In all patients with multiple nodules but no dominant
nodule, bilateral near-total thyroidectomy was per-
formed. Subtotal thyroidectomy was also performed
by the capsular dissection method, leaving approxi-
mately 4–5 g of remnant thyroid tissue. Total or
near-total thyroidectomy was the treatment of
choice for patients with toxic and nontoxic multinod-
ular goitre or Graves disease at our clinic. All these
patients undergoing bilateral subtotal thyroidectomy
had been referred from other institutions for com-
pletion thyroidectomy, due to incidentally detected
thyroid carcinoma.

Microcarcinoma was defined as carcinoma of less
than 10 mm diameter. The histological criteria for
radioiodine ablation therapy (100 mCi (3700
MBq)) were: tumour size greater than 10 mm; and
tumour of any size with thyroid capsule invasion or
multifocality (i.e. more than two tumour foci). A
serum TSH level of more than 30 mIU/l was required
in order to refer a patient for radioactive iodine
ablation therapy.

Evaluation of remnant thyroid volume

The evaluation of remnant thyroid volume was per-
formed by ultrasonography and radioactive iodine
uptake during the first post-operative month. A radiol-
ogist experienced in small parts sonography con-
ducted the examinations, using various makes of US
machine (SI 400, Siemens, Erlangen, Germany;
Logic 7, General Electric, Fairfield, CT, USA; and
Sonoline Antares, Siemens, Erlangen, Germany),
and using high frequency linear probes (7.5 to
13 MHz). The operation site was examined to find
remnant thyroid volume. Volume was assessed by
measuring remnant tissue in three perpendicular
planes, using axial and sagittal images and volume cal-
culation software supplied with the equipment. The
remnant thyroid volume was estimated using the
equation V ¼ length � width � depth � p/6.20–22

Assessment of 24-hour radioactive iodine uptake
was performed after oral administration of 5 mCi
iodine-131. Radioactive iodine uptake was deter-
mined with a gamma scintillation counter (Atom
lab 930 medical spectrometer, Biodex Medical
System, Shirley, New York).

Biochemical analysis

Serum concentrations of tri-iodothyronine (T3),
thyroxine (T4), free T4, TSH and anti-thyroid per-
oxidase were determinated pre-operatively. Serum
levels of T3, T4, free T4 and TSH were also deter-
mined during the first post-operative month. Serum
levels of T3, T4, free T4, TSH and anti-thyroid per-
oxidase were determined by auto-analyser (Cobas
Integra 800, Roche Diagnostics, Basel, Switzerland).
Normal ranges were: T3, 0.8–2 ng/ml; T4, 5–12 mg/
dl; free T4, 10–25 pmol/l; TSH, 0–4.2 mIU/l;
anti-thyroid peroxidase, 0–35 IU/l; and radioactive
iodine uptake, 20–50 per cent.

Statistics

Data were analysed using the Statistical Package for
the Social Sciences version 11.0 software for
Windows (SPSS, Chicago, Illinois, USA). Results
with normal distribution and non-Gaussian distri-
bution were expressed as mean+ standard deviation
(SD) and median value, respectively. Comparisons of
normal distribution data were done by Wilcoxon test.
Comparisons of non-Gaussian distribution data were
made using the Mann–Whitney U and Kruskal–
Wallis tests. Multiple analyses were performed
using Dunn’s test. Ratios were compared using the
chi-square test. Correlation analyses were performed
using non-parametric Spearman’s correlation and
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two-way analysis of variance tests. Results were con-
sidered statistically significant when the two-tailed
p value was less than 0.05.

Results

The 66 patients were aged 45.9+ 12 years (mean+
SD; range 17–65 years). The female/male ratio was
10 (n ¼ 60/6). Pre-operative serum levels of T3, T4,
free T4 and TSH (mean+SD) were respectively:
1.1+0.5 ng/ml; 7.3+2 mg/dl; 14.3+2.5 mg/dl;
and 1.3+0.8 mIU/l. The median pre-operative
serum anti-thyroid peroxidase level was 11 IU/l.
During the first post-operative month, the median
remnant thyroid volume, remnant thyroid tissue
radioactive iodine uptake and serum TSH level
were respectively 2.2 ml, 14.9 per cent and
60.5 mIU/l (Table I). There was no operative mor-
tality. Persistent or transient vocal fold paralysis

and hypoparathyroidism were not encountered in
any patient.

Histopathological evaluation

Of the 66 cases of papillary thyroid carcinoma, 60
patients (90.9 per cent) had papillary microcarci-
noma (,1 cm). Tumour size was 4.6+3.3 mm
(mean+SD; range 2–13 mm). Nineteen patients
(28.7 per cent) had thyroid capsule invasion and
nine (13.6 per cent) had vascular invasion. Multifo-
cality of papillary thyroid carcinoma was found in
14 patients (21.2 per cent). Thirty-two patients
(48.8 per cent) had microcarcinoma without local
invasion or multicentricity. These patients were
scheduled for follow up only. Nineteen patients
(28.7 per cent) were found to have the histological
criteria for radioactive iodine ablation (tumour size
greater than 10 mm; and tumour of anysize with
thyroid capsule invasion or multifocality).

Of the 66 patients with thyroid carcinoma, 17 (25.7
per cent) underwent completion thyroidectomy
because of a remnant thyroid volume of more than
5 ml. Completion thyroidectomy was not indicated
in patients with remnant thyroid volumes of 2–5 ml
or less. Residual thyroid carcinoma was found in
four of 17 (23 per cent) patients after completion
thyroidectomy.

Evaluation of functional thyroid status

There was not significant difference between groups
one and two regarding pre-operative age, female/
male ratio, or pre-operative T3, T4 and TSH levels
( p . 0.05). The pre-operative serum anti-thyroid
peroxidase level was found to be significantly lower
in group one compared with group two ( p ¼ 0.001).
There was not significant difference between groups
one and two regarding remnant thyroid volume
( p ¼ 0.637) and post-operative serum TSH level
( p ¼ 0.139) (Table II). The remnant thyroid tissue
radioactive iodine uptake was found to be signifi-
cantly less in group one compared with group two
( p ¼ 0.001) (Figure 1).

TABLE I

PATIENTS’ PRE- AND POST-OPERATIVE TEST PARAMETERS
�

Parameter Value Range

Pre-op serum T3
(mean+SD; ng/ml)

1.1+ 0.5 0.4–2.1

Pre-op serum T4
(mean+SD; mg/dl)

7.3+ 2 4–14

Pre-op serum fT4
(mean+SD; pmol/l)

14.3+ 2.5 10–20

Pre-op serum TSH
(mean+SD; mIU/l)

1.3+ 0.8 0.01–4

Pre-op serum anti-TPO
(median; IU/l)

11 5–488

Post-op serum TSH
(median; mIU/l)

60.5 0.5–130

Post-op remnant thyroid
vol (median; ml)

2.2 0.2–11

Post-op remnant thyroid
RAIU (median; %)

14.9 0.2–50.7

�For total cohort. Pre-op¼ pre-operative; T3¼ tri-iodothyronine;
SD ¼ standard deviation; T4 ¼ thyroxine; fT4 ¼ free
thyroxine; TSH ¼ thyroid-stimulating hormone; TPO ¼
thyroid peroxidase; post-op ¼ post-operative; vol ¼ volume;
RAIU ¼ radioactive iodine uptake

TABLE II

PATIENTS’ DEMOGRAPHIC AND TEST PARAMETERS, BY FUNCTIONAL STATUS
�

Parameter Value p

Group 1† Group 2‡

Age (mean+SD; yr) 47+ 11 43+ 13 0.97
Female/male 4/39 2/21 0.93
Pre-op serum T3 (mean+SD; ng/ml) 1+ 0.3 1.2+ 0.4 0.067
Pre-op serum T4 (mean+SD; mg/dl) 7+ 1.9 7.8+ 2 0.052
Pre-op serum fT4 (mean+SD; pmol/l) 14+ 2.5 16+ 2.6 0.167
Pre-op serum TSH (mean+SD; mIU/l) 1.5+ 0.7 0.8+ 0.6 0.013
Pre-op serum anti-TPO (median (range); IU/l) 7 (5–23) 188 (171–488) 0.001
Post-op serum TSH (median (range); mIU/l) 70 (1.5–130) 54 (0.5–87) 0.139
Post-op thyroid remnant vol (median (range); ml) 2.1 (0.2–11) 2.8 (0.2–6.3) 0.637
Post-op remnant thyroid RAIU (mean (range); %) 6.8 (0.2–32) 32.4 (11.3–50.7) 0.001

�Either nontoxic multinodular goitre (group 1) or hyperthyroidism (group 2). †n ¼ 43; ‡n ¼ 23. SD ¼ standard
deviation; yr ¼ year; pre-op ¼ pre-operative; T3 ¼ tri-iodothyronine; T4 ¼ thyroxine; fT4 ¼ free thyroxine; TSH ¼
thyroid-stimulating hormone; TPO ¼ thyroid peroxidase; post-op ¼ post-operative; vol ¼ volume; RAIU ¼
radioactive iodine uptake
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Patient evaluation by remnant thyroid volume

When the remnant thyroid volume increased, the
radioactive iodine uptake of that remnant thyroid
tissue increased. The serum TSH level, however,
decreased in both group one and group two, with
increasing remnant thyroid tissue radioactive iodine
uptake. The median remnant thyroid tissue radio-
active iodine uptakes of groups one A, one B and
one C were respectively 2.2, 12 and 17 per cent.
The median remnant thyroid tissue radioactive
iodine uptakes of groups two A, two B and two C
were respectively 17.6, 42 and 40.2 per cent. The
radioactive iodine uptakes of groups one A, one B
and one C were found to be significantly lower than
those of groups two A, two B and two C ( p ,
0.01). Radioactive iodine uptake increased with an
increase in remnant thyroid volume in groups one
and two. This increase was significantly more promi-
nent in group one compared with group two ( p ¼
0.001) (Table III) (Figure 2). However, according
to two-way analysis of variance, the remnant
thyroid tissue radioactive iodine uptake increased
with increased remnant thyroid volume in all
patients, but this increase was significantly greater

in group two compared with group one ( p ¼ 0.01)
(Figure 3). Post-operative serum TSH levels
decreased with an increase of remnant thyroid
volume in all patients; there was not significant differ-
ence between the two groups in this respect ( p ¼
0.14) (Figure 4).

Non-parametric correlation analysis revealed that
remnant thyroid volume was significantly and posi-
tively correlated with remnant thyroid tissue radio-
active iodine uptake (rs ¼ 0.684, p ¼ 0.0001). There
was a negative correlation between the remnant
thyroid volume and the post-operative serum TSH
level (rs ¼ 2 0.865, p ¼ 0.0001), and between the
remnant thyroid tissue radioactive iodine uptake and
the post-operative serum TSH level (rs ¼ 20.682,
p ¼ 0.0001) (Figure 5).

FIG. 2

Radioactive iodine uptake (RAIU) for various volumes of
remnant thyroid tissue, in patients from groups 1 and 2.

TSH ¼ thyroid-stimulating hormone

FIG. 1

Remnant thyroid tissue radioactive iodine uptake (RAIU) in
patients with varying volumes of remnant thyroid tissue
following surgery for nontoxic multinodular goitre and
hyperthyroidism. �p , 0.001, compared with euthyroid patients.

TABLE III

PATIENTS’ REMNANT THYROID RAIU AND SERUM TSH, BY REMNANT THYROID VOLUME AND HORMONAL STATUS

Group Age
(mean+SD (range); yr)

Remnant thyroid vol
(median (range); ml)

Remnant thyroid RAIU
(median (range); %)

TSH
(median (range); IU/ml)

1�

1A‡ (n ¼ 21) 42.8+12a (17–63) 0.4a (0.2–1.9) 2.2a (0.2–7.4) 84a (54–130)
1B�� (n ¼ 11) 52.3+ 8a (39–62) 2.5b (2.1–4.7) 12b (6.6–19.5) 47b (5–82)
1C§ (n ¼ 11) 49+ 9a (37–62) 7.4c (5.9–11) 17c (13.4–32) 3c (1.5–6)
2†

2A‡ (n ¼ 10) 42+15a (28–70) 1a (0.2–1.9) 17.6a (11.3–27) 75.5a (45–87)
2B�� (n ¼ 7) 41+12a (21–55) 3.1b (2.2–4) 42b (27–50.7) 54b (7–72)
2C§ (n ¼ 6) 49+12a (34–65) 5.7c (5.2–6.3) 40.2b (32.4–43.6) 0.8c (0.5–1.4)

�n ¼ 43; †n ¼ 23. Remnant thyroid vol: ‡,2 ml; ��2–5 ml; §.5 ml. Superscript letters indicate differing Kruskal–Wallis analysis
values, as follows. Group 1, remnant thyroid vol values: p , 0.0001 for a vs b; p , 0.0001 for a vs c; p , 0.0001 for b vs c. Group
1, RAIU values: p , 0.0001 for a vs b; p , 0.0001 for a vs c; p , 0.003 for b vs c. Group 1, TSH values: p , 0.0001 for a vs b;
p , 0.0001 for a vs c; p , 0.0001 for b vs c. Group 2, remnant thyroid vol values: p , 0.001 for a vs b; p , 0.001 for a vs c; p ,
0.001 for b vs c. Group 2, RAIU values: p , 0.001 for a vs b; p , 0.001 for a vs c; p , 0.774 for b vs c. Group 2, TSH values; p ,
0.002 for a vs b; p , 0.0001 for a vs c; p , 0.0001 for b vs c. RAIU ¼ radioactive iodine uptake; TSH ¼ thyroid-stimulating
hormone; SD ¼ standard deviation; yr ¼ years; vol ¼ volume
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Discussion

We evaluated the accuracy of ultrasonography, radio-
active iodine uptake and serum TSH assay in predict-
ing remnant thyroid volume. As the remnant thyroid
volume increased, the thyroid tissue radioactive
iodine uptake decreased. As the remnant thyroid
volume increased, the post-operative serum TSH
level decreased. The remnant thyroid tissue radio-
active iodine uptake increased with an increase in
remnant thyroid volume in the patients operated
upon for hyperthyroidism and for nontoxic multi-
nodular goitre, but this radioactive iodine uptake
increase was significantly greater in patients operated
upon for hyperthyroidism, compared with those
operated upon for nontoxic multinodular goitre.
The determination of remnant thyroid volume by
radioactive iodine uptake was significantly more
effective in patients operated upon for nontoxic mul-
tinodular goitre, compared with those operated upon
for hyperthyroidism.

The goal of surgical treatment in nontoxic multi-
nodular goitre should be to eliminate the disease,
with low complication rates, and to minimise the
risk of reoperation for incidental thyroid carci-
noma.1 – 4 The presence of multiple nodules
decreases the diagnostic value of fine needle aspira-
tion biopsy. Many microcarcinomas remain occult
and are diagnosed only as an incidental finding
following surgery for benign thyroid disorders.13,14

Patients with low risk thyroid carcinoma have a
favourable prognosis; however, multifocality,
thyroid capsule invasion and extrathyroidal invasion
have been shown to adversely affect their progno-
sis.16,17 For this reason, total or near-total thyroidec-
tomy is the usual treatment of choice at our clinic for
nontoxic or toxic multinodular goitre.

. In recent years, total thyroidectomy has
emerged as a surgical option for the treatment
of patients with nontoxic multinodular goitre,
especially in endemic, iodine-deficient regions

. The goal of this procedure in thyroid disease
should be to minimise the risk of reoperation
for incidental thyroid carcinoma in
multinodular goitre

. Determination of the remnant thyroid volume
is important when determining the need for
completion thyroidectomy for incidentally
detected thyroid carcinoma

. In this study, in patients operated upon for
hyperthyroidism, remnant thyroid volume was
more effectively measured by ultrasonography
than by radioiodine scanning

A considerable number of patients undergoing an
initial subtotal resection need reoperation for inci-
dentally detected thyroid carcinoma.6,23 – 26 Com-
pletion thyroidectomy is one effective surgical
treatment option for patients with thyroid carcinoma
who have undergone less than total or near-total

FIG. 3

Square root of radioactive iodine uptake (RAIU) vs remnant
thyroid volume subgroup (A ¼ ,2 ml; B ¼ 2–5 ml; C ¼
.5 ml), according to two-way analysis of variance in

groups 1 (euthyroid) and 2 (hyperthyroid).

FIG. 4

Square root of post-operative serum thyroid-stimulating
hormone (TSH) level vs remnant thyroid volume subgroup
(A ¼ ,2 ml; B ¼ 2–5 ml; C ¼ .5 ml), according to
two-way analysis of variance in the groups 1 (euthyroid) and

2 (hyperthyroid).
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FIG. 5

Correlation between: (a) remnant thyroid volume and remnant thyroid radioactive iodine uptake (RAIU); (b) remnant thyroid
volume and serum thyroid-stimulating hormone (TSH) level; and (c) remnant thyroid RAIU and serum TSH level.
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thyroidectomy.5,6,11 Completion thyroidectomy
should be performed if the histological criteria man-
dates radioactive iodine ablation and if there is a
large volume of thyroid remnant.11 In the present
study, all patients underwent bilateral subtotal thy-
roidectomy were referred from other clinics
because of incidentally found thyroid carcinoma.
Completion thyroidectomy were performed in all
those patients.

Determination of remnant thyroid volume is
necessary in patients who are candidates for com-
pletion thyroidectomy, due to the risk of incidentally
detected thyroid carcinoma.11,14 Ultrasonography is
useful in determining remnant thyroid volume. The
volume is estimated based on US examination of
the neck, using a mathematical formula as described
previously.19 – 21 Thyroid tissue radioactive iodine
uptake reflects the proportion of the iodine pool
held within the thyroid tissue, and is proportional
to the volume of remaining thyroid tissue.27 Clinical
investigations revealed that the efficiency of post-
operative radio active iodine ablation decreased
with increased remnant thyroid tissue radioactive
iodine uptake. For efficient radioactive iodine abla-
tion, the serum TSH level should be more than 30
mIU/L and the remnant thyroid volume less than
2 g.28 – 32 Rosario et al.31 found the efficiency of post-
operative radioactive iodine ablation to be 94 per
cent with a thyroid uptake of 1–2 per cent, but the
efficiency of ablation decreased to 50 per cent when
thyroid uptake was more than 10 per cent. Radio-
active iodine ablation was found to be an important
factor in prolonging the disease-free interval and sur-
vival in patients with well differentiated thyroid car-
cinoma.28 – 36 The theoretical goals of radio active
iodine ablation are to destroy any residual micro-
scopic thyroid carcinoma, and to facilitate follow up
and early detection of recurrent or metastatic
disease (by measurement of serum thyroglobulin
level or radioactive iodine scanning).30 – 36 Radio-
active iodine uptake is found to be increased in
cases of: hyperthyroidism, Hashimoto’s thyroiditis,
iodine deficiency, rebound after withdrawal of anti-
thyroid drugs, enzymatic defects in thyroid
hormone biosynthesis, choriocarcinoma and hydati-
diform mole.27 Decreased radioactive iodine uptake
is caused by: iodine-containing substances, severe
Hashimoto’s thyroiditis with widespread parenchy-
mal destruction, exogenous thyroid hormone admin-
istration, and anti-thyroid drugs. In this study,
remnant thyroid volume was significantly and posi-
tively correlated with remnant thyroid tissue radio-
active iodine uptake.27 We found that the remnant
thyroid tissue radioactive iodine uptake of patients
operated upon for hyperthyroidism (and with any
size of remnant thyroid volume) was significantly
greater than that of patients operated upon for non-
toxic multinodular goitre.

Conclusion

In patients with incidental thyroid carcinoma
detected after surgery for nontoxic multinodular
goitre or hyperthyroidism, who require completion

thyroidectomy, we recommend that thyroid ultra-
sonography, radioactive iodine uptake and serum
TSH level be assessed in order to estimate the post-
operative thyroid remnant volume. In patients oper-
ated upon for hyperthyroidism, we found that
remnant thyroid volume was more effectively
measured by US than by radioactive iodine uptake.
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