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Abstract: Purpose: To compare the postoperative early-stage complications of total and bilateral subtotal thyroid-
ectomy for benign multi-nodular goiter. Material and methods: There were 409 patients. The patients were divided 
into two groups. A total of 258 (63%) patients underwent total thyroidectomy, and 151 (37%) patients underwent 
bilateral subtotal thyroidectomy. Results: Recurrent laryngeal nerve palsy occurred in six (2.3%) of the total thyroid-
ectomy patients and in three (1.9%) of the bilateral subtotal thyroidectomy patients (P>0.05). No permanent palsy 
was observed in either of the thyroidectomy groups. Hypocalcemia occurred in 40 (15.5%) of the total thyroidectomy 
patients and in 27 (17.8%) of those who underwent bilateral subtotal thyroidectomy (P>0.05). Also, no statistically 
significant differences were found between the two groups with respect to the development rates of hematoma 
and incision site infection (P>0.05). Conclusion: Because of its low complication rates, total thyroidectomy is a safe 
procedure for benign multı-nodular goiter.
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Introduction

Thyroidectomy methods range from nodulecto-
my to total thyroidectomy (TT) in benign thyroid 
disorders. TT and bilateral subtotal thyroidec-
tomy (BST) are the most commonly preferred 
methods by surgeons for BMNG. The selected 
surgical method for thyroid disease should aim 
to eradicate the disease as well as to minimize 
postoperative complications, and the main rea-
son for choosing the BST method is a presumed 
lower incidence of postoperative complica-
tions. However, goiter might recur in patients 
with BST, and it is well known that reoperation 
greatly increases the risk of injury to the recur-
rent laryngeal nerve (RLN) and the parathyroid 
glands [1, 2]. In recent years, many studies 
have recommended TT as opposed to BST for 
BMNG. These studies note that the TT proce-
dure has an incidence of postoperative compli-
cations that is similar to that of the BST proce-
dure [1-4].

In this study, we aimed to compare postopera-
tive early-stage complications in patients who 

underwent BST and those who underwent TT 
for BMNG.

Material and methods

A total of 409 patients who underwent thyroid-
ectomy for toxic and nontoxic multi-nodular goi-
ter between January 2008 and July 2013 at the 
Department of General Surgery within the Safa 
Private Hospital (Istanbul, Turkey) were reviewed 
retrospectively. The study protocol was 
approved by the ethics committee before the 
onset of the study. The demographic properties 
of patients, the indications for surgery, postop-
erative early-stage morbidity (transient and per-
manent recurrent laryngeal nerve palsy, tran-
sient and persistent hypocalcemia, postopera-
tive bleeding, and wound site infection) and 
length of stay in hospital were evaluated. 
Thyroid functions and biochemistry tests were 
performed on each patient. Thyroid gland ultra-
sonography and indirect laryngoscopic exami-
nations were done on every patient before the 
surgical procedure. Those patients found to 
have hyperthyroidism before the operation 
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were treated with antithyroid drugs (propylthio-
uracil, methimazole), until they became euthy-
roid, and were then operated on. Patients who 
underwent unilateral lobectomy, completion 
thyroidectomy, thyroidectomy due to Basedow-
Graves disease, thyroiditis and thyroid cancer 
were not included in the study. The selected 
patients were divided into two groups, namely, 
the TT and BST groups. All patients in both 
groups were operated on by the same experi-
enced surgeon. Effort was made to see the 
parathyroid glands during all operations. For 
the cases in which the parathyroid glands were 
not visible, the glands were sought at possible 
ectopic sites. Those parathyroid glands whose 
blood perfusion were destroyed were cut into 1 
mm3 pieces and then transplanted into the ipsi-
lateral sternocleidomastoid muscle [5]. In the 
TT group, the RLN was seen during surgery and 
was preserved.

After the surgery, the vocal cords of all patients 
were examined with indirect laryngoscopy by an 
otorhinolaryngology specialist. During the fol-
low-up period, those whose vocal cord move-
ments turned to normal were regarded as hav-
ing transient RLN palsy. When vocal cord palsy 
lasted more than six months, it was regarded 
as persistent RLN palsy [3, 6].

Serum calcium levels were determined preop-
eratively in all patients and on the first postop-
erative day. Calcium levels were re-determined 
on the subsequent postoperative days as nec-
essary. Patients with hypocalcemia symptoms 
were treated with vitamin D and calcium 

value of P<0.05 was accepted as statistically 
significant.

Results

There were 409 thyroidectomy cases of which 
258 (63%) and 151 (37%) underwent TT and 
BST, respectively. The indications for surgery 
were multi-nodular goiter (MNG) and toxic multi-
nodular goiter (TMNG). The mean age was 
41.5±12.7 years for all patients, 42.2±12.4 
years in the TT group and 40.3±12.4 years in 
the BST group. The youngest patient was 17, 
and the oldest was 80. There were 324 (79.2%) 
females and 85 (20.8%) males. A total of 296 
(72.4%) patients were operated for MNG and 
113 (27.6%) for TMNG. Among the MNG 
patients, 190 (64.2%) were in the TT group, and 
106 (35.8%) were in the BST group. Among the 
TMNG patients, 67 (59.3%) were in the TT 
group, and 46 (40.7%) were in the BST group. 
Of the 258 patients in the TT group, 195 
(75.6%) were presented with euthyroidism 
while 43 (28.5%) were presented with hyperthy-
roidism. The mean length of stay in hospital 
was 3.52±2.54 days in the TT group and 
3.76±2.37 days in the BST group. There were 
no significant differences between the two 
groups with respect to age, gender, hormonal 
status, duration of stay in hospital, and indica-
tions for surgery (Table 1).

Hematoma developed in three (1.9%) cases 
while wound site infection developed in one 
(0.6%) patient in the BST group. In the TT group, 
hematoma developed in three (1.1%) cases 

Table 1. Patients properties
Group TT (n=258) BST (n=151) P value
Age 42.2±12.4 40.3±12.4 0.081
Gender
    Male n (%) 53 (20.5) 32 (21.2) 0.903
    Female n (%) 205 (79.5) 119 (78.8)
Indication for operation 
    MNG n (%) 190 (64.2) 106 (35.8) 0.521
    TMNG n (%) 67 (59.3) 46 (40.7)
Lengh of stay in hospital (day) 3.5±2.5 3.7±2.3 0.111
Hormonal status (%)
    Hypothyroidism 3 (1.1) 4 (2.6)
    Euthyroidism 195 (75.5) 104 (68.8) 0.122
    Hyperthyroidism 60 (23.2) 43 (28.4)
TT: Total Thyroidectomy; BST: Bilateral Subtotal thyroidectomy; MNG: 
Multinoduler Goiter; TMNG: Toxic Multinodular Goiter.

replacement. Patients with hypocalce-
mia symptoms lasting more than six 
months were accepted as having per-
sistent hypoparathyroidism [3, 6].

Statistical analysis

For the statistical evaluation, the SPSS 
15.0 for Windows (SPSS Inc. Chicago, 
IL, USA) program was used to analyze 
the definitive statistics of the results. In 
the definitive statistics, continuous 
variables were shown as mean ± stan-
dard deviations, and for the categorical 
variables, percentages and the number 
of cases were used. The chi-square 
test was used to evaluate the qualita-
tive data, and the Student’s t-test was 
used to compare the two groups. A 
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while wound site infection developed in three 
(1.1%) patients. No statistically significant dif-
ferences were found between the two groups 
with respect to the development rate of hema-
toma and wound site infection (P>0.05). 
Subsequent to the thyroidectomies in the over-
all wound site, problems (infection and hema-
toma) developed in 10 (2.4%) cases. RLN palsy 
occurred in six (2.3%) cases in the TT group and 
in three (1.9%) cases in the BST group. All RLN 
palsy cases were unilateral. Permanent palsy 
was not documented in either group, and there 
was no statistical difference between the 
groups with respect to RLN palsy (P>0.05). In 
the postoperative period, hypocalcemia devel-
oped in 40 (15.5%) cases in the TT group and in 
27 (17.8%) patients in the BST group. Whereas 
no persistent hypocalcemia was observed in 
the BST group, it was observed in one (0.4%) 
case in the TT group. With respect to hypocal-
cemia, no significant statistical differences 
were found between the two groups (P>0.05). 
The evaluation of all the patients revealed that 
hypocalcemia occurred in 67 (16%) patients. 
No other complications were noted in either 
group. The postoperative complication rates of 
the groups are shown in Table 2. 

Discussion

Up until the end of the 20th century, TT was the 
standard procedure in thyroid cancer cases. 
Because of its high complication rates, this pro-
cedure was rarely employed in non-cancerous 
cases [6]. High recurrence rates, despite hor-
mone suppression treatment after subtotal thy-
roidectomy for benign thyroid diseases, 
increased the interest in total resection [7-9]. In 
recent years, TT has become more acceptable 
in the treatment of MBNG [3, 7-10].

Forty percent of the nodules are positioned 
near the posterior capsule of the thyroid gland 

fibrous tissues lead to loss of the normal ana-
tomic structure, which, in turn, leads to very 
high complication rates. Reoperations due to 
recurrence have a 10-fold increase in RLN and 
parathyroid gland injuries [14]. Wound infection 
and bleeding rates are also higher in reopera-
tions [8, 12].

Another important factor leading to abstention 
from the subtotal intervention of MNG is the 
malignancy potential of the thyroid nodules. 
The occult cancer rate is generally between 
seven and ten percent [15]. Castro and col-
leagues [16] reported that five percent of all 
thyroid nodules have malign characteristics. 
Moreover, the most common reason for reop-
eration in thyroid surgery is the incidental find-
ing of malignancy in pathological exami- 
nations.

Hoarseness due to RLN palsy, hypocalcemia 
due to parathyroid gland injury, and early-stage 
hemorrhage due to ineffective bleeding control 
are the most significant complications occur-
ring after thyroidectomy operations. Some 
studies have reported that TT is associated 
with a higher risk of complications [17, 18]. 
Notwithstanding, Pattou and colleagues [19], 
and Gough and Wilkinson [9] found the compli-
cation risk associated with TT to be lower. 
However, in many other studies, no significant 
differences were found in terms of the rate of 
complication between TT and SBT [15, 20]. 
Moreover, our study did not find any significant 
differences in postoperative complications 
between TT and BST.

The existing literature shows the permanent 
RLN palsy rate after TT (0-0.7%) and BST 
(0-1.3%) [22] are performed by experienced 
surgeons. A particular study showed transient 
and permanent RLN palsy rates of 1.7% and 0% 
for TT and BST [23], respectively. Ozbaş and 

Table 2. Postoperative complication rates of the patients
Compliaction/Group TT n (%) BST n (%) P value
Hematoma 3 (1.1) 3 (1.9) 0.514
Wound site infection 3 (1.1) 1 (0.6) 0.611
Hypocalcemia
    Transient 40 (15.5) 27 (17.8) 0.571
    Persistant _ _
Recurrent laryngeal nerve palsy
    Transient 6 (2.3) 3 (1.9) 0.805
    Permanent _ _

in BMNG, so some nodules remain unre-
sected in BST [8, 11, 12]. The greatest 
disadvantage of BST in BMNG is the high 
recurrence rate [3]. Pappalardo and col-
leagues [8] reported a recurrence rate of 
14.5% in patients who received medical 
treatment after subtotal thyroidectomy 
and 43% in patients who did not. 
Rojdmark and colleagues [13] reported a 
42% recurrence rate in a 30-year follow-
up of subtotal thyroidectomy patients. 
Recurrence in thyroid disease neverthe-
less poses difficulties for reoperation as 
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colleagues [3] reported a transient RLN palsy 
rate of 1.9% and a permanent RLN palsy rate of 
0% after TT. In that same study, the rate of tran-
sient and permanent RLN palsy were reported 
as 4% and 1%, respectively, after BST. In our 
study, the transient RLN palsy rate was report-
ed as 1.9%, and there were no permanent palsy 
cases after TT was performed. Likewise, the 
transient RLN palsy rate was 1.9%, and there 
were no permanent palsy cases after BST was 
performed. We found no statistically significant 
difference with respect to the rates of transient 
and permanent RLN palsy between the TT and 
BST groups.

The causes of transient hypocalcemia may 
include parathyroid gland ischemia, postopera-
tive hemodilution, and thyroid gland manipula-
tion leading to increased calcitonin secretion. 
Persistent hypocalcemia results from an unin-
tentional removal of the parathyroid glands 
along with the thyroid glands or from the disrup-
tion of blood perfusion of the parathyroid 
glands [24]. According to the literature, follow-
ing TT, transient hypocalcemia rates range from 
1.6% to 30%, and the persistent hypocalcemia 
rate ranges from 0% to 3.8%. However, follow-
ing BST, the transient hypocalcemia rate rang-
es from 1.6% to 22%, and that of persistent 
hypocalcemia ranges from 0% to 0.2% [8, 9, 
12, 15, 23]. Tezelman and colleagues [25] 
reported that transient and persistent hypocal-
cemia rates were 8.4% and 0.8%, respectively, 
after TT and 1.4% and 0.4%, respectively, after 
BST. We found the rates of transient hypocalce-
mia to be 15.1% and that of persistent hypocal-
cemia to be 0.4% after TT. Also, the transient 
hypocalcemia rate was 17.5%, and that of per-
sistent hypocalcemia was 0% after BST. No sig-
nificant statistical differences were observed 
with respect to transient and persistent hypo-
calcemia between the TT and BST groups.

According to the literature, the frequency of 
postoperative hemorrhage and wound infec-
tion ranges between 0% and 2% [3, 6, 25-27]. 
In the study by Ozbaş and colleagues [3], the 
hemorrhage rate was 0.4% after TT and 0% 
after BST, and the wound site infection rate 
was 0% after TT and 0.6% after BST. In our 
series of cases, no severe hemorrhage or 
wound site infection needing reoperation was 
reported. The hematoma and wound site infec-
tion rates were both 1.1% after TT. In the BST 
group, hematoma and wound site infection 

occurred at the rates of 1.9% and 0.6%, respec-
tively. Incision site problems (wound site infec-
tion and hematoma) occurred in a total of 10 
(2.4%) patients. Patients with wound site infec-
tions were treated with appropriate antibiother-
apy and wound dressing, and those with hema-
tomas had them drained. We found no statisti-
cally significant differences with respect to 
wound site infection and hematomas between 
the groups.

Like many other studies, our study results illus-
trated that using TT for benign thyroid diseases 
can be done with little morbidity. The most 
important factor in decreasing morbidity in thy-
roid surgery is the surgical technique employed. 
We believe that during the mobilization and dis-
section of the thyroid lobes, exposing the RLN, 
employing effective hemostasis during opera-
tion to ensure clear operation, viewing the four 
parathyroid glands, and protecting their perfu-
sion vessels may help to reduce compli- 
cations.

Conclusion

Our study showed that there is no significant 
difference with respect to early-stage postop-
erative complications between TT and BST. 
However, TT has the advantage of avoiding the 
risk of disease recurrence and reoperation and 
eliminates any subsequent risk of malignant 
change in radiated thyroid glands. TT should 
therefore be considered for treating BMNG.
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