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� Société Internationale de Chirurgie 2008

Abstract

Background Although total thyroidectomy is the proce-

dure of choice in patients with thyroid carcinoma, this

surgical approach has emerged as a surgical option to treat

patients with benign multinodular goiter (BMNG), espe-

cially in endemically iodine-deficient regions. The aim of

this study was to review our experience with patients with

BMNG in an endemically iodine-deficient region treated

by either subtotal or total/near-total thyroidectomy, and

to document whether total or near-total thyroidectomy

decreased the rate of completion thyroidectomy for inci-

dentally diagnosed thyroid carcinoma in comparison to

the patients with BMNG treated initially by subtotal

thyroidectomy.

Methods Two thousand five hundred ninety-two patients

with BMNG were included. There were 1695 bilateral

subtotal thyroidectomies (group 1) and 1211 total or near-

total thyroidectomies (group 2) for BMNG during this

period. All patients were euthyroid and had no history of

hyperthyroidism, radiation exposure, or familial thyroid

carcinoma. Any patient with preoperative or perioperative

suspicion of malignancy or hyperthyroidism was excluded.

Results Bilateral subtotal thyroidectomy was performed

in 1695 patients (58.3%) in group 1 and total or near-total

thyroidectomy in 1211 patients (41.7%), in group 2,

respectively. The incidence of incidental thyroid carcinoma

was found to be 7.2% (n = 210/2906). Although the rate of

permanent hypoparathyroidim and transient or permanent

unilateral recurrent laryngeal nerve (RLN) palsy were not

significantly different between the two groups, transient

hypoparathyroidism was significantly higher in group 2

than in group 1 (8.4% vs. 1.42%; p \ 0.001, odds ratio

[OR] = 52.98). The incidence of thyroid carcinoma was

significantly higher in group 2 (10.7%, n = 129/1211)

than in group 1 (4.68%, n = 81/1695) (p \ 0.001; OR =

39.1).Thirty-eight patients in group 1 (2.24%) underwent

completion thyroidectomy, whereas completion thyroid-

ectomy has been not indicated in group 2 (p = 0.007). Two

of 38 patients (5.26%) had thyroid papillary microcarci-

noma on their remnant thyroid tissue. The rate of recurrent

goiter was 7.1% in group 1. The average time to recurrence

in group 1 was 14.9 ± 8.7 years. Six of 121 patients with

recurrent disease (4.95%) has been operated on.

Conclusions Subtotal thyroidectomy resulted in a signif-

icantly higher rate of completion thyroidectomy for

incidentally diagnosed thyroid carcinoma compared with

total or near-total thyroidectomy in patients with BMNG.

The extent of surgical resection had no significant effect on

the rate of permanent complications. We recommend total

or near-total thyroidectomy in BMNG to prevent recur-

rence and to eliminate the necessity for early completion

thyroidectomy in case of a final diagnosis of thyroid

carcinoma.

Introduction

Although total thyroidectomy is the procedure of choice in

patients with thyroid carcinoma, Basedow-Graves disease,

and toxic multinodular goiter, this surgical approach has

emerged as a surgical option to treat patients with benign

multinodular goiter (BMNG), especially in endemically
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iodine-deficient regions [1–9]. A considerable number of

patients undergoing primary treatment with subtotal

resection need reoperation for recurrence, which has a

higher complication rate compared with primary proce-

dures [3, 10–14]. The incidence of thyroid carcinoma

varies from 7.5 to 13% in multinodular goiter [15–17]. The

presence of multiple nodules decreases the diagnostic value

of fine-needle aspiration biopsy, and thyroid carcinoma is

frequently an incidental postoperative histologic finding in

BMNG. In such patients treated with subtotal thyroidec-

tomy, completion thyroidectomy might be necessary.

Subtotal thyroidectomy in patients with BMNG has

resulted in reoperation for recurrence in 13–20% of

patients, reaching a peak incidence 13 years after the pri-

mary operation [3]. To perform total thyroidectomy for

BMNG is controversial. Although total thyroidectomy is

not justified in BMNG, as the risk for malignancy is low

and associated complication rates are high, it can be per-

formed safely in BMNG, and reoperations have a greater

risk [3, 5, 6, 8–10, 17–20]. We documented in a prospec-

tive study that total or near-total thyroidectomy decreased

the rate of completion thyroidectomy for incidentally

diagnosed thyroid carcinoma in BMNG in an endemi-

cally iodine-deficient region and that the incidence of

thyroid carcinoma in BMNG without any previous suspi-

cion of malignancy was 8.2% [21]. We concluded that

subtotal thyroidectomy resulted in a significantly higher

rate of completion thyroidectomy for incidentally diag-

nosed thyroid cancer compared with total or near-total

thyroidectomy [21].

The aim of this retrospective study was to review our

experience with patients with BMNG in an endemically

iodine-deficient region who were treated with subtotal or

total/near-total thyroidectomy and to document whether

total or near-total thyroidectomy decreased the rate of

completion thyroidectomy for incidentally diagnosed thy-

roid carcinoma.

Material and methods

From January 1, 1988, to December 31, 2007, 2906 patients

with BMNG were treated at the Department of Surgery of

Istanbul Faculty of Medicine. There were 1695 bilateral

subtotal thyroidectomies (group 1) and 1211 total or near-

total thyroidectomies (group 2) for BMNG during this

period. Since 1998 total thyroidectomy has become the first

preferred option for surgical treatment of patients with

BMNG involving both lobes of the thyroid. All patients

were euthyroid and had no history of hyperthyroidism,

radiation exposure, or familial thyroid carcinoma. Any

patient with preoperative or perioperative suspicion of

malignancy, hyperthyroidism, or recurrent goiter, or who

was previously treated by unilateral lobectomy were

excluded. Thyroid scanning and ultrasonography revealed

multinodular hyperplasia of the thyroid gland. The total

amount of estimated remnant thyroid tissue was intended to

be 5 g or more in group 1 and none or less than 1 g in group

2. Near-total thyroidectomy was performed by the capsular

dissection method, leaving less than 1 g of remnant tissue.

The amount of remnant tissue was estimated as

1 cm3 = 1 g. Postoperative complications, thyrotropin

(TSH) values at the first postoperative month, and the

incidence of thyroid carcinoma were assessed in both

groups. Total serum calcium was measured in all patients

before and after the operation at the first postoperative day

and at the first postoperative month. Serum calcium was

measured by using an automated analyzer. Vocal cord

examination was performed by an otolaryngologist pre- and

postoperatively. We investigated whether there was a sig-

nificant difference in the postoperative complications and in

the rate of thyroid carcinoma requiring radioactive iodine

(RAI) ablation and completion thyroidectomy between the

two groups. Histologic criteria for RAI therapy included

tumor size greater than 1.5 cm, any size tumor with thyroid

capsule or extrathyroidal invasion, or multicentricity (3

tumor foci) [21]. The TSH values were required to be more

than 30 mIU/l to refer the patient to RAI ablation therapy.

Patients who were treated with RAI were verified to have

undetectable levels of serum thyroglobulin and no uptake at

the thyroid bed or distant sites by iodine I131 (131I)-labeled

thyroid and whole-body scans after the treatment. These

patients received suppressive doses of thyroid hormone, and

serum thyroglobulin assays were performed at 6-month

intervals. All patients with benign pathology who under-

went total or bilateral subtotal thyroidectomy received

nonsuppressive doses of thyroid hormone. Thyroid and

whole-body scans labeled with 131I were repeated if serum

thyroglobulin levels increased during further follow-up.

Patients with noninvasive microcarcinoma who did not

receive RAI ablation received suppressive doses of thyroid

hormone after thyroidectomy [21].

The follow-up schedule of all patients in both groups

was neck examination and determination of serum TSH

values every 6 months during the first 2 years following

thyroidectomy, and then annually. Linear correlation,

paired t test, Mann–Whitney U test, and Fisher’s exact test

were used for statistical analysis, and p \ 0.05 was

accepted as significant.

Results

The mean ± SD (standard deviation) age was found to be

significantly higher in group 2 (46 ± 13.3 years) com-

pared with that of group 1 (41 ± 12.9 years) (p = 0.01)
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(Table 1). The female:male ratio was 5.83 and 4.55 in for

groups 1 and 2, respectively (p = 0.70). Of the 2906

patients included in the study, bilateral subtotal thyroid-

ectomy was performed in 1695 (58.3%) (group 1) and total

or near-total thyroidectomy in 1211 patients (41.7%)

(group 2) (Table 1).

Postoperative findings

Permanent hypoparathyroidism occurred in 7 patients of

group 1 (0.41%) and in 10 patients of group 2 (0.83%)

(p = 0.15), whereas transient hypoparathyroidism was

significantly higher in patients of group 2 than in patients

of group 1 (8.4% vs. 1.42%; p \ 0.001, odds ratio

[OR] = 52.98) (Table 2). There were 28 (1.65%) patients

with transient unilateral recurrent laryngeal nerve (RLN)

palsy in group 1 and 20 (1.65%) in group 2 (p = 0.99). In

group 1, 11 (0.64%) patients developed permanent unilat-

eral RLN palsy, and 12 (0.9%) in group 2 (p = 0.3)

(Table 2). None of the patients in groups 1 and 2 had

bilateral RLN palsy. The mean ± SD TSH value at the first

postoperative month was significantly higher in group 2

than in group 1 (41.22 ± 16.7 vs. 9.14 ± 5.2 mIU/l)

(p \ 0.01) (Fig. 1).

From 1988 to 1998 a total 1631 patients and from 1998

to 2007 a total 1275 patients were operated on for BMNG.

The incidence of incidental thyroid carcinoma was

significantly higher in patients operated on after 1998

(n = 150/1275) than in patients operated on between 1988

and 1998 (n = 60/1631) (11.8% vs. 3.7%; p \ 0.001,

OR = 70.24) (Fig. 2). The overall incidence of incidental

thyroid carcinoma was found to be 7.2% (n = 210/2906).

Table 1 Patients’

characteristics in group 1

(subtotal thyroidectomy) and

group 2 (total thyroidectomy)

a Comparison of group 1 and

group 2 ages are for each

subgroup

Group 1 (n = 1695) Group 2 (n = 1211) p

Carcinoma (n, %) 81 (4.8) 129 (10.7) 0.001

Age (years)a

Female 41 ± 12.8 46 ± 13.1 0.001

Male 43 ± 13.1 48 ± 13.9 0.001

Total 41 ± 12.9 46 ± 13.3 0.001

Ca 45 ± 13.5 46 ± 12.03 0.2

Multicentricity, n (%) 15 (18) 3 (11) 0.075

Completion thyroidectomy, n (%) 38 (2.24) 0 (0) 0.007

Recurrence, n (%) 121 (7.1) 0 (0) 0.007

Table 2 Morbidity of patients with BMNG treated by subtotal thy-

roidectomy (group 1) and total thyroidectomy (group 2)

Group 1 Group 2 p

n % n %

Hypocalcemia

Transient 24 1.42 102 8.4 0.001*

Permanent 7 0.41 10 0.83 0.15

Unilateral RLN palsy

Transient 28 1.65 20 1.65 0.99

Permanent 11 0.64 12 0.9 0.3

Hemorrhage 14 0.83 11 0.91 0.9

T
S

H

120

100

80

60

40

20

0

-20

* p< 0.001

BST

TT

9.1± 5.2

41.2 ± 16.72*

Fig. 1 The mean ± SD of the TSH value at the first postoperative

month between patients with BMNG treated by subtotal thyroidec-

tomy (group 1) or total thyroidectomy (group 2) (normal range for

TSH = 0.3–4.5 mIU/l)
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Fig. 2 The incidence of incidental thyroid carcinoma in patients with

BMNG operated on between 1987 and 1997 and between 1998 and

2007 (p \ 0.001)
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The incidence of thyroid carcinoma was significantly

higher in group 2 (10.7%; n = 129/1211) than in group 1

(4.68%, n = 81/1695) (p \ 0.001, OR = 39.1) (Table 1).

The mean ± SD age of patients with thyroid carcinoma

was not significantly different between patients of group 1

and group 2 (45 ± 13.5 vs. 46 ± 12.03 years) (p = 0.2)

(Table 1).

Of those patients with thyroid carcinoma, 39 patients of

group 1 (n = 39/81, 48.1%) had papillary microcarcinoma,

with two tumor foci in 10 patients and three tumor foci in 5

patients, whereas 37 patients of group 2 (n = 37/129;

30.5%) had papillary microcarcinoma, with two tumor foci

in 9, three tumor foci in 2, and four tumor foci in 2 patients.

Multicentricity of papillary thyroid carcinoma was not

significantly different between the two groups (p = 0.075;

OR = 3.091). Follicular thyroid carcinoma has been found

in two patients of group 1 and in one patient of group 2.

There was only one patient with medullary thyroid carci-

noma in group 2. Thirty-nine patients with thyroid

carcinoma in group 1 (2.24%) underwent completion thy-

roidectomy (p = 0.007) (Table 1). There was only one

transient hypocalcemia after completion thyroidectomy in

those 38 patients. Two of 38 patients (5.26%) had thyroid

papillary microcarcinoma on their remnant thyroid tissue.

The average time of follow-up is 11.7 years (range =

1–19 years). In group 1, 121 patients had recurrent nodular

goiter (n = 121/1695; 7.1%), whereas no recurrence was

observed in group 2 (p = 0.007) (Table 1). The average

time to recurrence was 14.9 ± 8.7 years. Six patients

(4.95%) were operated on. Histopathologic examination of

residual tissue revealed benign nodular hyperplasia in all of

these patients.

Discussion

In the present study, the incidence of incidental thyroid

carcinoma was found to be 7.6% of patients who under-

went an operation for multinodular euthyroid goiter

without any preoperative or perioperative suspicion of

malignancy. We documented that performance of total or

near-total thyroidectomy instead of subtotal resection as

the primary procedure significantly reduced the rate of

completion thyroidectomy for incidentally found thyroid

carcinoma in BMNG. The rate of permanent hypopara-

thyroidism and transient or permanent unilateral RLN

palsy was not significantly different between patients

treated by subtotal thyroidectomy and those treated by total

or near-total thyroidectomy, whereas total or near-total

thyroidectomy was associated with a statistically signifi-

cant higher risk for transient hypoparathyroidism.

However, the extent of surgical resection had no significant

effect on the rate of permanent complications.

Total thyroidectomy is well accepted as the treatment

for well-differentiated thyroid carcinoma. This approach

has also been indicated for patients with hyperthyroidism,

especially in patients with severe ophthalmopathy or thy-

roiditis who have a history of radiation to the head and

neck, who have large thyroid glands, or who have nodules

with suspicious cytology. If the the goiter is voluminous

with symptoms of compression or if it is not possible to

leave a grossly homogeneous thyroid remnant tissue

because of the location of its possible nodules, total thy-

roidectomy is also recommended [6]. Total thyroidectomy

has been accepted by many endocrine surgery centers,

including ours, as the preferred approach for the surgical

treatment of BMNG [1–9, 21]. This is a safe procedure

with a minimal complication rate if performed by an

experienced surgeon. The goal of surgical treatment in

multinodular goiter should be to eliminate the disease with

a low complication rate and to minimize the necessity for

reoperation because the relative risk for permanent com-

plications has been found to be higher in reoperations for

recurrent disease than in primary operations with extensive

resection. One of the advantages of total thyroidectomy is

to eliminate the potential of a more hazardous thyroid

reoperation. There is usually no normal tissue in patients

with multinodular disease. Therefore, if a surgeon leaves

abnormal thyroid tissue in a patient with bilateral multi-

nodular disease, subsequent reoperation might be required

[20]. Reoperations are undertaken if there is postoperative

histologic evidence of thyroid carcinoma or uninodular/

multinodular recurrent goiter during further follow-up and

they are associated with higher complication rates com-

pared with the primary procedures [1–3, 14, 17–20, 22].

RLN palsy rates depend on a surgeon’s patient volume, the

type of thyroidectomy, and definition. Reeve et al. [2]

documented that there was no permanent RLN palsy and

permanent hypoparathyroidism in 115 primary total thy-

roidectomies, whereas the rate of permanent RLN palsy

and permanent hypoparathyroidism increased to 3.1 and

3.7% respectively, after secondary thyroidectomy for

multinodular goiter in 258 patients. Menegaux et al. [23]

documented in 203 thyroid reoperations for benign thyroid

disease that the permanent complication rate was higher in

thyroid reoperations than in primary thyroid operations.

In present study, we documented a significant increase in

transient hypoparathyroidism in patients who underwent

total or near-total thyroidectomy in comparison to the

patients who had subtotal thyroidectomy (1.42% vs. 8.4%;

p \ 0.001 and 0.3% vs. 1.07%; p \ 0.008). However, there

was no significant difference for transient and permanent

RLN palsy or permanent hypoparathyroidism in patients

treated by either subtotal or total thyroidectomy. With

experience in the surgical technique, total thyroidectomy

has been recommended not only for the management of
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thyroid carcinoma, but also for BMNG, because total

thyroidectomy is an appropriate approach to prevent

recurrence of multinodular disease [6].

Bilateral subtotal thyroidectomy has been recommended

as the preferred surgical treatment for multinodular goiter,

and it was claimed that total thyroidectomy added an

unnecessary risk of complications to patients with BMNG

[3, 24]. The use of thyroid hormone supplementation has

been suggested to efficiently prevent recurrence [24, 25].

Although postoperative thyroxine treatment reduced the

rate of recurrence, limited unilateral procedures were

associated with a high rate of recurrence [24]. The recur-

rence rate after subtotal resection is high, and the

preventive effect of postoperative thyroid hormone therapy

is highly questionable [25, 26]. We recommend postoper-

ative nonsuppressive doses of thyroxine therapy to our

patients treated by subtotal thyroidectomy. The incidence

of recurrence has been directly related to a long postop-

erative follow-up period and to large amounts of remnant

tissue [24–27]. Although some authors recommend

30 years of follow-up to determine the actual outcome,

most of the recurrences developed 10–20 years after the

primary surgery [3, 24–27]. Delbridge et al. [3] docu-

mented that subtotal thyroidectomy for multinodular goiter

has resulted in reoperation for recurrence in 13–20% of

patients, reaching a peak incidence 13 years after the pri-

mary operation. In the present study, the follow-up period

was between 1 and 19 years and the mean time to post-

operative recurrence was 11.7 years. The recurrence rate

was 7.1% in patients with BMNG treated initially by

subtotal thyroidectomy. However, secondary surgical

therapy has been indicated in only 5% of those patients.

These results might be associated with the fact that the

subtotal thyroidectomies were performed mostly for large

multinodular disease with the goal of removing all of the

nodules and to leave a small thyroid remnant of less than

5 g and to use postoperative L-thyroxine therapy.

RAI ablation was found to be an important factor in

prolonging the disease-free interval and survival in patients

with well-differentiated thyroid carcinoma, even in low-

risk patients [28–33]. Completion thyroidectomy should be

performed in patients with incidentally found thyroid car-

cinoma if the histologic criteria mandate RAI ablation and

there is a large volume of thyroid remnant. In the present

study, 38 patients with thyroid carcinoma incidentally

found after subtotal thyroidectomy underwent completion

thyroidectomy as a result of an indication of radioiodine

ablation therapy. It is preferred that TSH level be higher

than 30 mIU/l for effective RAI ablation [34]. We per-

formed completion thyroidectomy in patients with thyroid

carcinoma who were treated initially by subtotal thyroid-

ectomy for BMNG because postoperative TSH values

of these patients were significantly lower than those of

patients with thyroid carcinoma treated initially by total

thyroidectomy for BMNG (p \ 0.01). Thyroid carcinoma

might be detected in approximately 10% of thyroidectomy

specimens of recurrent goiter, although the preceding

operations were performed for benign goiter [23].

Menegaux et al. [23] documented that 20% of such patients

had multifocal cancer, lymph node metastasis, or distant

metastasis. In the present study, we found that 5.26% of

patients who had completion thyroidectomy had thyroid

papillary microcarcinoma on their remnant thyroid tissue.

In conclusion, the incidence of thyroid carcinoma in

patients with BMNG without any previous suspicion of

malignancy was found to be 7.6%. Subtotal thyroidectomy

resulted in a significantly higher rate of completion thy-

roidectomy for incidentally diagnosed thyroid carcinoma

compared with total or near-total thyroidectomy. Total

thyroidectomy for BMNG is safe and effective when per-

formed by an experienced surgeon because the extent of

surgical resection had no significant effect on the rate of

permanent complications. We recommend total or near-

total thyroidectomy in BMNG to prevent recurrence and to

eliminate the necessity for early completion thyroidectomy

in case of a final diagnosis of thyroid carcinoma if the

entire gland is involved.
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