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Abstract

Background: Thyroid gland diseases constitute the second most 
common endocrine disease following diabetes mellitus. Thyroid-
ectomy is one of the most common frequent operations including 
bilateral subtotal thyroidectomy and total thyroidectomy. The aim 
of this study was to review and assess the complications with out-
comes following total versus subtotal thyroidectomy.

Methods: A retrospective analytic study was conducted on 242 be-
nign multinodular goiter (BMNG) patients who were divided ac-
cording to surgical technique into two main groups T and ST. Group 
T patients were subjected to total thyroidectomy and those of group 
ST were subjected to subtotal thyroidectomy.

Results: No permanent or bilateral recurrent laryngeal nerve 
(RLN) injuries occurred for patients in both groups. Superior laryn-
geal nerve (SLN) and temporary RLN injuries were in two in six 
patients (5%) in ST group and in seven patients in T group (5.8%). 
No permanent hypoparathyroidism was seen in group ST patients 
but in one patient (0.8%) of group T; transient hypoparathyroid-
ism occurred in two patients (1.6%) in ST group and in one patient 
(0.8%) in T group.

Conclusion: Total or subtotal thyroidectomy outcomes and com-
plications are similar and depend on good and proper preoperative 
preparation and the use of a meticulous surgical technique.
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Introduction

The surgical technique is one of the important factors affect-

ing the outcome of thyroidectomy [1]. Primary thyroid dis-
ease, weight of dissected tissue and extent of surgical treat-
ment are also points influencing patients’ outcome [2]. In the 
past, most surgeons avoided dissections in close proximity 
to the recurrent laryngeal nerve (RLN) to prevent its injury. 
The identification and preservation of the RLN together with 
meticulous hemostasis and delicate technique are required 
to prevent nerve injury. Once found, the nerve with all the 
identified branches must be followed superiorly through the 
entire course, until it enters the larynx [3].

Total thyroidectomy has been accepted as current surgi-
cal therapy for benign and malignant thyroidal disorders [4, 
5], but extensive resection might increase the risk of post-
operative complications [6]. Subtotal thyroid resection in 
the case of benign goiter carries a high risk of recurrence. 
The relatively high rate of postoperative cancer findings also 
leads frequently to secondary completion thyroidectomy. In-
ternationally therefore the paradigm has shifted from subto-
tal resection to extended or total thyroidectomy, which shifts 
the risk to the vocal cords and parathyroids, where as a rule 
complications are much worse than those to the thyroid [7].

RLN dysfunction and hypoparathyroidism are well-rec-
ognized important complications of thyroid surgery. Compli-
cation rates of thyroidectomy have a varying range for both 
RLN injury (0-14%) and permanent hypoparathyroidism (1-
11%) [1]. Intensive effort should be spent to prevent these 
events, because they can be prevented with appropriate sur-
gical technique during total thyroidectomy [2, 3, 5].

The risk of complications after extended resection is 
not significantly higher than after classic subtotal resection 
without identification of the nerve and parathyroids [8-10]. 
The aim of this study was to review and assess the complica-
tions with outcomes following total versus subtotal thyroid-
ectomy.

 
Materials and Methods

   
A total of 242 patients diagnosed to have bilateral BMNG 
were enrolled to this prospective analytic study conducted 
in Suez Canal University Hospital, Ismailia, Egypt and Port-
Fouad General Hospital, Port-Fouad, Egypt from January 
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2005 to December 2012. Patients were subjected to primary 
thyroidectomy (total or subtotal) without previous neck sur-
gery or radiotherapy; meanwhile, the indications of surgery 
in the present study were the compression symptoms and/
or huge neck swelling. All the patients data were collected 
such as demographic data (age at diagnosis, gender, occu-
pation and residence), and presenting symptoms (dysphagia 
dyspnea, hoarseness, and others).

BMNG patients were divided according to surgical tech-
nique into two main groups T and ST. Group T patients were 
subjected to total thyroidectomy and those of group ST were 
subjected to subtotal thyroidectomy.

Randomization was performed prior to study com-
mencement as follows: opaque envelopes were numbered 
sequentially from 1 to 242. A computer-generated table of 
random numbers was used for group assignment; if the last 
digit of the random number was from 0 to 4, assignment was 
to group A (total thyroidectomy (T group)), and if the last 
digit was from 5 to 9, assignment was to group B (subto-
tal thyroidectomy (ST group)). The assignments were then 

placed into the opaque envelopes and the envelopes sealed. 
As eligible participants were entered into the trial, these en-
velopes were opened in sequential order to give each patient 
his or her random group assignment. The envelopes were 
opened by the operating surgeon after patient consent and 
just prior to the surgery.

Preoperative

The vocal cords status for the patients was checked preop-
eratively by direct rigid laryngoscope (rigid laryngeal endo-
scope, Storz 70° with video monitor was used for laryngeal 
evaluation) during maximum phonation and maximum in-
spiration (full adduction and full abduction) to ensure intact 
both superior laryngeal nerve (SLN) and RLN.

The preoperative preparation for thyroidectomies for 
the BMNG patients included the following investigations: 
neck ultrasound, determination of free T3, free T4, thyroid 
stimulating hormone and serum calcium concentration, and 
fine-needle aspiration cytology.

Operative

Total thyroidectomy is defined as the surgeon’s attempt to 
perform an extracapsular removal of the entire thyroid gland 
including pyramidal lobe while preserving the parathyroid 
glands RLNs, and external branches of the SLNs. The ter-
minal branches of the superior thyroid artery were identified 
and dissected meticulously as close to the thyroid capsule as 
possible to avoid damaging the SLN (Fig. 1). The external 
branch of the SLN travels inferiorly along the lateral surface 
of the inferior constrictor until it terminates at the cricothy-
roid muscle (Fig. 2).The delicate technique was performed 
by seeking, identifying and exposing the RLN itself with 
all branches, and following its course with care until it en-
tered larynx. The main trunk of the inferior thyroid artery 
was preserved and the branches entering the thyroid only 
were cut between ligatures to preserve the blood supply of 

Figure 1. The superior thyroid artery indentified and dissected meticulously as close to the thyroid cap-
sule as possible to avoid damaging the superior laryngeal nerve.

Figure 2. The external branch of the superior laryngeal 
nerve indentified and preserved as represented by the solid 
white arrow. The other arrow denoted the superior pole re-
tracted medially.
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the parathyroid (Fig. 3) then all the parathyroid glands were 
identified (Fig. 4), if possible [11]. Subtotal thyroidectomy is 
referred to as conservative thyroidectomy. Subtotal thyroid-
ectomy was also carried out by the capsular dissection meth-
od, which leaves approximately 4-5 g of remnant tissue [1]. 
Figure 5 shows the specimen to be removed represented both 
lobes together with the isthmus. The operative field showed 
the thyroid bed completely free from any thyroid tissue.

Postoperative periods

Status of laryngeal nerves

The status of vocal cords was checked immediately postop-
eratively by laryngoscope and at the day 10 of postoperative 
period to assess the status of both laryngeal nerves. Tempo-
rary RLN paralysis after 6 months was considered perma-
nent [12]. Clinical evidence of SLN injury was considered as 
breathy voice or diminished vocal frequency range, especial-
ly with regard to raising pitch. Using direct laryngoscope, 
signs of bowing, and inferior displacement of the affected 
cord on examination were diagnostic [13].

Parathyroid status

The function of parathyroid was checked immediately in 
the postoperative period by serum calcium concentration 
and parathyroid hormone level. Postoperative hypocalcae-
mia was considered when calcium level was lower than 8.0 
mg/dL (reference range 8.2 - 10.2 mg/dL). Temporary hy-
pocalcemia was defined as a calcium level lower than 8.0 
mg/dL in at least two consecutive samples (twice daily for 3 
days). In these patients, hypocalcemia resolved within days. 
Conversely, in patients who were symptomatic and required 
vitamin D with or without calcium supplementation, we con-
sidered temporary hypocalcemia to be severe when calcium 
levels remained lower than 8.0 mg/dL for more than 3 days. 
In these patients, hypocalcemia resolved within 6 months. In 
patients who required vitamin D and calcium supplementa-

tion for more than 6 months, we considered hypoparathy-
roidism to be permanent [12].

Statistical analysis

Data collected were processed using SPSS version 15 (SPSS 
Inc., Chicago, IL, USA). Quantitative data were expressed as 
means ± SD while qualitative data were expressed as num-
bers and percentages (%).

Ethical considerations

Written consent was obtained from all patients or first-de-
gree relatives before the management procedure. The local 
ethics committee approved the study.

 
Results

  
A total of 242 thyroidectomies were performed, with 121 in 
each group of total and subtotal techniques, there were 74 
men (30.6%) and 168 women (69.4%) with a mean ± SD age 
of 43.9 ± 3.1 years. The mean ± SD time of hospitalization 

Figure 3. Branches of the inferior thyroid artery entering the thyroid (A) only were cut between ligatures (B) 
to preserve the blood supply of the parathyroids.

Figure 4. Two of the parathyroid glands were identified and 
preserved.
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was 2.1 ± 0.9 days. The mean weight of the excised thyroid 
specimens was 47.8 g.

There was no statistical significant difference between 
the two groups regarding age, sex, operative time and weight 
of the excised tissue.

The three major complications were seen with different 
percentages in the two types of operations whether subtotal 
thyroidectomy or total thyroidectomy.

The postoperative hemorrhage and hematoma formation 
that needed surgical evacuation were seen in three patients 
(2.5%) in ST group while four patients (3.3%) in T group 
with insignificant statistical difference (P ≥ 0.05). Both 
RLNs in all patients of both groups were successfully identi-
fied while external branch of SLN was identified in 119/121 
poles (98.3%) in ST group and in 120/121 poles (99.1%) in T 
group with insignificant statistical difference (P ≥ 0.05). No 
permanent or bilateral RLN injuries occurred for patients in 
both groups. SLN injury and temporary RLN injuries were 
in six patients (5%) in ST group while in seven patients in 
T group (5.8%) with insignificant statistical difference (P ≥ 
0.05) as seen in Table 1.

Both calcium level and the parathyroid hormone serum 
level in all patients were checked immediately in the post-
operative period. No permanent hypoparathyroidism was 

seen in group ST patients but in one patient (0.8%) of group 
T; transient hypoparathyroidism occurred in two patients 
(1.6%) of ST group and in one patient (0.8%) in T group that 
improved on medications after 3 months with insignificant 
statistical difference (P ≥ 0.05) as shown in Table 2.

Discussion
  
Mortality rate from thyroid surgery during the 1800s was 
approximately 40%. Most deaths were caused by infec-
tion and hemorrhage but nowadays the incidence of death 
ranges from zero to 0.5% [8, 14, 15]. Thyroid surgery in re-
cent years is generally considered quite safe owing to better 
preoperative preparation and proper surgical techniques that 
kept complications at a minimum to less than 2-3% [16].

The extent of thyroidectomy in the management of thy-
roid diseases is a disputed issue among researchers and there 
is still no consensus as to how much thyroid tissue should be 
left behind [17]. Subtotal thyroidectomy has been the gold 
standard for patients with benign thyroid diseases. The pro-
ponents of this technique suggest that leaving a small rem-
nant of functional gland results in euthyroidism without the 
need for replacement therapy and subtotal thyroidectomy is 

Figure 5. The specimen to be removed represented both lobes together with the isthmus (A). The operative 
field showed the thyroid bed completely free from any thyroid tissue (B).

Group Permanent RLN injury Temporary RLN injury SLN injury Total P value

ST (N = 121) 0 3 (2.5%) 3 (2.5%) 6 (5 %) NS

T (N = 121) 0 4 (3.3%) 3 (2.5%) 7 (5.8%) NS

Table 1. Recurrent Laryngeal and Superior Laryngeal Nerves Injury in Both Groups

NS: not significant.
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associated with a lower risk of damaging the RLNs and the 
parathyroid glands [18, 19].

Total thyroidectomy has demonstrated better control of 
thyroid disease with even comparable morbidity to subtotal 
thyroidectomy. Moreover due to these encouraging reports, 
total thyroidectomy has gained acceptance among surgeons 
of our institution [20, 21] and over the last few years it has 
rapidly displaced the more conservative surgical approaches 
[6, 11, 12, 17-19, 22-24].

Our study showed that postoperative hemorrhage and 
hematoma formation were seen in three patients (2.5%) in 
ST group while four patients (3.3%) in T group with insig-
nificance statistical difference that came in concordance with 
many reports. The rate of postoperative hemorrhage varied 
from 0.56% to 1.1% in many series [9, 14, 16, 24-26] while 
others described their experiences of thyroidectomies with 
hemorrhage up to 2.5% [27].

In our study SLN and temporary RLN injuries were seen 
in six patients (5%) in ST group while in seven patients in T 
group (5.8%) with insignificance statistical difference.

Previous studies of same interest reported that the fre-
quency of RLN injury ranges from 0.5% to 5% in different 
thyroid surgery centers and increases in case of both recur-
rent goiter and total thyroidectomy due to thyroid cancer. 
The nerve lesion varies from irreversible, persistent and tran-
sient dysfunction with good prognosis of complete recovery 
from several weeks to 2 years [28-30].

In the light of law and medical aspects it was suggest 
obligatory laryngological examination with the evaluation of 
vocal cords mobility before surgery and on the third postop-
erative day in order to identify early RLN lesion. Permanent 
RLN paralysis may be diagnosed on the basis of multiple 
laryngological examinations in the period between 3 and 24 
months after surgery [29].

Our study showed that no permanent hypoparathyroid-
ism was seen in group ST patients but in one patient (0.8%) 
of group T; transient hypoparathyroidism occurred in two 
patient (1.6%) of ST group and also one patient (0.8%) in T 
group. The incidence of hypocalcemia depends on the type 
of surgery performed. Two independent papers reported that 
after thyroidectomy for large multinodular goiter, tempo-

rary hypocalcemia requiring calcium replacement occurred 
in 20% of patients. This usually occurs about 36 h postop-
eratively. Only up to 3% of patients remained permanently 
hypocalcemic [7, 31, 32]. Another study reported postopera-
tive hypocalcemia with rate of 4.7% that persistent in 1.3% 
[4]. Chronic hypoparathyroidism with unrecovering normal 
function after 6 months was 1.4% and seen in more extensive 
surgery. If the cost of surgery for thyroid nodules is low 0% 
of chronic hypoparathyroidism was obtained [33, 34].

Conclusion

Total or subtotal thyroidectomy outcomes and complica-
tions are similar depending on good and proper preoperative 
preparation and the use of a meticulous surgical technique 
can reduce the incidence of postoperative complications in 
thyroid surgery. Experienced surgeons with careful observa-
tion of his patients before discharge are needed to reduce 
these complications.
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