Review Article

Less than total thyroidectomy for goiter: when and how?
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Abstract: Benign goiter is the most common endocrine disease that requires surgery, especially in endemic

areas suffering from iodine-deficiency. Recent European and American guidelines recommended total

thyroidectomy for the surgical treatment of multinodular goiter. Total thyroidectomy has now become

the technique of choice and is widely considered the most reliable approach in preventing recurrence.

Nevertheless, total thyroidectomy carries a substantial risk in terms of hypoparathyroidism and the morbidity

associated with injury to the inferior laryngeal nerve. In this context, partial/less-than-total thyroidectomy is

being considered once again as a viable alternative. This review will discuss the extent of thyroid surgery for

benign disease and the impact of the surgical protocol on the patient- and surgeon-specific risk factors for

specific complication rates.
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“You will learn by reading, but you will understand with
love.” —Jalaluddin Rumi.

Introduction

Goiter affects almost 6% of the population and is the
second most common neck endocrine disease in the World
(1,2). Thyroid surgery remains an important option for
treating multinodular goiter and therefore is one of the
most performed operations by surgeons, especially in
endemic areas. The surgical management of such cases aims
to treat the goiter with low morbidity and low recurrence
rate.

Thyroidectomy for benign goiter has been accepted as a
safe treatment believed to have low surgical risk. Nowadays,
death related to thyroid surgery is extremely rare. There
remains controversy regarding what type of surgery is
superior for this benign disease (3). Previously, subtotal
thyroidectomy (Figure 1) was considered the gold standard
treatment because of its lower complication rates and
reduced requirement for life-long hormone replacement
therapy (4,5). However, an increased recurrence rates up
to 43% may be expected after subtotal thyroidectomy (6).
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For this reason, current guidelines and meta-analysis
recommend total thyroidectomy for both toxic and non-
toxic benign multinodular goiter (7,8). Most centers have
adopted total and/or near total thyroidectomy (Figure 2)
and reported low morbidity rates similar to the subtotal
procedure. Meanwhile, the number of publications
related to postoperative parathyroid failure after total
thyroidectomy has been steadily climbing in recent years
and many of patients included in these cohort studies had
surgery for benign goiter (1,9,10). This is the reason why it
is felt the time is ripe for an in-depth review on this specific
topic and various surgical methods that impact on morbidity
after goiter surgery will be discussed.

Limits of resection and outcomes of surgery for
goiter

Indications for surgery in patients with goiter
include suspected malignancy, substernal extension,
hyperthyroidism resistant to medical therapy or obstructive
symptoms (i.e., dysphagia or shortness of breath). Cosmetic
concerns are rarely the reason for carrying out surgery.
Limits of resection for thyroid surgery in goiter have
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Figure 1 Subtotal thyroidectomy. T'C, thyroid cartilage; SLNEB, superior laryngeal nerve external branch; CPM, cricopharyngeal muscle; E,

esophagus; PT, parathyroid; RLN, recurrent laryngeal nerve; Tr, trakea.

changed over years.

Enucleation of nodules or subtotal unilateral lobectomy
was abandoned in the 1980s and has no place in current
surgical practice.

Subtotal thyroidectomy for benign multinodular goiter
had been accepted as standard of management until the end
of the 20th century. There was an acknowledged variation
between centers with regard to the size and location of the
remnant thyroid tissue. Potentially, this led to heterogeneity
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of outcomes hindering reliable scientific assessment of the
efficacy of this technique.

The Dunbhill procedure, i.e., hemithyroidectomy plus
subtotal resection of the contralateral thyroid lobe, has
been suggested as an alternative option compromising
between radical surgery and prevention of complications
(Figure 3). This may overcome the concern of recurrence
or completion surgery for an incidentally discovered
thyroid cancer (11). A prospective, randomized two-armed
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Figure 2 (A) Thyroid dissection from surrounding tissues and Berry’s ligament; (B) lateral view of total thyroidectomy. Total thyroidectomy

(C1) and hemithyroidectomy (C2). T'C, thyroid cartilage; SLNEB, superior laryngeal nerve—external branch; CPM, cricopharyngeal

muscle; E, esophagus; PT, parathyroid; RLN, recurrent laryngeal nerve; Tr, trakea.
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Figure 3 Dunhill procedure. Is, isthmus; R, remnant.
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study, Rayes and colleagues compared subtotal resection
and the Dunbhill procedure in the management of benign
multinodular goiter. There were no significant differences
in terms of incidence of complications (12). Thomusch
and colleagues reported the results of a quality assurance
study of goiter, where 5,195 patients treated for benign
goiter by primary bilateral resection were assessed. With
respect to the extent of resection, three groups were
analyzed: bilateral subtotal resection, subtotal resection
with contralateral lobectomy (Dunhill procedure) and total
thyroidectomy. The postoperative morbidity increased with
the extent of resection. The rate of permanent recurrent
laryngeal nerve palsy was 0.8% for bilateral subtotal
thyroidectomy, 1.4% for Dunhill procedure, and 2.3%
for total thyroidectomy. Permanent hypoparathyroidism
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occurred in 1.5% following subtotal resection, in
2.8% after Dunhill procedure, and 12.5% after total
thyroidectomy. Multivariate analysis showed that the extent
of resection significantly increased the risk of recurrent
laryngeal nerve palsy and hypoparathyroidism. Additionally,
the development of permanent hypoparathyroidism was
reduced if at least two parathyroid glands were identified.
This study provided evidence of total thyroidectomy
resulting in higher risk of recurrent laryngeal nerve palsy
and hypoparathyroidism, when compared to subtotal
resection and Dunbhill procedure (13).

Lobectomy plus isthmectomy for uninodular goiter
and (near) total thyroidectomy for multinodular goiter
were recommended by the updated AACE/ACE/AME
guidelines (8). Most of the reported studies in the literature
consist of retrospective data from single-centers, leading
to difficulty in making strong recommendations regarding
management of the bilateral multinodular goiter patient.
These single-center studies reported very low permanent
complications (1%) after total thyroidectomy carried out
for bilateral multinodular goiter, emphasizing the role of
experience in such cases (14,15). Overall, between 2% and
12% of patients undergoing total thyroidectomy develops
permanent hypoparathyroidism, according national
registries and large multicenter studies (16).

What is the evidence in favor of total thyroidectomy?

An evidence-based review by Moalem and colleagues
identified 13 studies (8 comparative and 3 prospective
controlled studies) in 2008, in which they also questioned
complications after various types of surgeries for
benign nodular goiter. The frequency of temporary and
permanent recurrent laryngeal nerve palsy did not differ
between procedures. This was also true for permanent
hypoparathyroidism, even there was a remarkable increase
in transient hypoparathyroidism after total thyroidectomy.
As a result, total thyroidectomy was recommended as the
procedure of choice for benign multinodular goiter (2). In
the retrospective study of Rudolph and colleagues, total
thyroidectomy was demonstrated to be safe and efficacious,
especially with the aid of technological advancements like
vessel sealing systems and intraoperative nerve monitoring (9).
Alongside this, concerns raise due to the thermal spread
of the recent vessel sealing systems, which may harm the
parathyroid tissue, as well as the recurrent laryngeal nerve.
Moreover, it is still not proved that the use of intraoperative
nerve monitoring decreases the rates of recurrent laryngeal
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nerve injury during thyroid surgery (17).

What is the evidence in favor of less-than-total thyroidectomy?

In contrast with these encouraging results, a prospective
randomized study, Erbil and colleagues reported
significantly higher transient hypocalcemia rates after
total thyroidectomy in benign multinodular goiter, when
compared to near-total thyroidectomy. The incidence
of transient hypoparathyroidism was 26% in the total
thyroidectomy group, while it was 9.8% in the near-total
thyroidectomy group (18). A recent meta-analysis of four
randomized trials showed limited information regarding
evidence on total thyroidectomy compared with subtotal
thyroidectomy. In this Cochrane review, goiters recurred in
0.2% of the total thyroidectomy group compared to 8.4%
of the subtotal thyroidectomy group, where the difference
was significant. Meanwhile, reoperation was necessary in
only 0.8% of subtotal thyroidectomy cases. The incidence
of recurrent laryngeal nerve palsy was found to be higher
in the total thyroidectomy group. This was also the case
for permanent hypoparathyroidism (19). Another study
reported by Hauch er 4. suggested that total thyroidectomy
has higher associated risks of complications compared to
hemithyroidectomy (20.4% wvs. 10.8%, respectively). They
also added that this is true even for the high-volume surgeon
and interestingly more than half of the complications (56.4%)
occurred after operations for benign disease (20).

Some results regarding comparison between operative
methods for benign goiter are summarized in Table 1.

Post-thyroidectomy hypoparathyroidism—the
new driving force for change?

Hypoparathyroidism has a negative impact on the quality of
life of the patients. Patients suffer from lifelong therapy, re-
admissions to the hospital, disabilities to perform household
activities and poor quality of life (24). The risk of permanent
hypoparathyroidism after total thyroidectomy has been
underestimated. Lorente-Poch and colleagues defined
possible reasons for the underestimation of the prevalence
of hypoparathyroidism in their review (16). These reasons
are lack of clear definitions, conflict of interest, variety of
laboratory ranges for normocalcemia and reference values,
timing of blood sampling in the postoperative period,
wide range in thyroid procedures included in the analysis,
heterogeneity of included cases, small series, missing
data in national audits, different policies for calcium and
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Table 1 Comparison between operative methods for benign goiter
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Study Surgical procedures

Complications

Rayes et al. (12) BST vs. Dunhill

Thomusch et al. (13) TT vs. BST vs. Dunhill
Erbil et al. (18) TTvs. NTT
Hauch et al. (20) TT vs. HT
Linetal. (21) TT vs. BST vs. HT vs. Dunhill
Sancho et al. (22) HT vs. Dunhill

Bauer et al. (23) TTvs. HT

No significant difference

RLN palsy, TT > Dunhill > BST

Transient hypocalcemia, TT > NTT
Complications, TT > HT

Transient hypocalcemia increased in TT
Transient hypocalcemia increased in Dunhill

Transient hypocalcemia increased in TT

BST, bilateral subtotal thyroidectomy; TT, total thyroidectomy; NTT, near-total thyroidectomy; HT, hemithyroidectomy.

vitamin D supplements, short or incomplete follow-up
and follow-up not performed by the surgical team but
be referring physicians. This review, which concentrates
on parathyroid failure after total thyroidectomy, pointed
out that the rate of permanent hypoparathyroidism from
national registries and large multicenter studies was
much higher than those reported from single-center
studies, ranging from 6% to 12% (16). In the setting of
total thyroidectomy, inadvertent parathyroid excision
and parathyroid autotransplantation increases the risk of
hypoparathyroidism (25). Autotransplantation may not be
a solution for preventing permanent hypoparathyroidism.
This was well documented in some series (25,26). On the
contrary, there are also studies supporting the possible
preventive effect of autotransplantation on the risk of
permanent hypoparathyroidism (27,28). The number of
parathyroid glands remaining in situ after thyroidectomy is
of crucial importance in maintaining calcium homeostasis in
the immediate postoperative period (25).

There is an agreement that the risk of permanent
hypocalcaemia is much lower after bilateral subtotal
thyroidectomy and Dunbhill procedure (13,29). In another
multi-center audit comprising 1,385 total thyroidectomy
patient, 18% received treatment for hypoparathyroidism,
6 weeks after surgery (30).

In a retrospective cohort study, Lin and colleagues
compared four different operative methods (total
thyroidectomy, Dunhill procedure, bilateral subtotal
thyroidectomy and unilateral thyroidectomy) for
multinodular goiter. Regarding morbidity, only transient
hypoparathyroidism was found to be significantly
increased in the total thyroidectomy group (25.3%). As
expected, recurrence rate was the highest in the bilateral
subtotal thyroidectomy group (21.6%), but only 1.8%
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required a reoperation. In this series, among patients who
underwent reoperation for goiter recurrence, permanent
hypoparathyroidism was observed in 20% (n=2) of
cases (21). Concerning Mauriello ez al.’s review,
published in 2016, 3 randomized controlled trials and
18 retrospective studies were analyzed to compare
different surgical approaches for the treatment of benign
multinodular goiter. According to this review, Dunhill
procedure resulted in fewer complications, better
functional status and a non-surgical risk of recurrence, as
long as thyroid hormone substitution was continued after
surgery in order to prevent recurrence (31).

Need for completion thyroidectomy due to
incidental PTC—rarely a problem

Although total thyroidectomy may avoid recurrence and
the need for completion thyroidectomy due to incidentally
found cancers, this radical approach may increase the risk of
iatrogenic injury (32). Besides, it is worth to mention that
completion thyroidectomy is rarely required, since 60% to
80% of these cancers are papillary micro carcinomas where
hemithyroidectomy is sufficient (33). Thus, in practice,
second operations are rarely needed in multinodular goiter
patients when a cancer has been discovered incidentally.
The possibility of an incidentally found carcinoma is 5-15%
of all surgeries for goiter (2,34).

Is subtotal thyroidectomy an option?

Thirty years ago, most of the goiter cases underwent
bilateral subtotal thyroidectomy at our institution, Ege
University Hospital. However, during long term follow-
up after subtotal thyroidectomy in multinodular disease we
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realized that 29% of these cases developed recurrence (1).
The need for a re-operative surgery in some of these
cases was becoming a burden, due to expected increased
complication rates. After years, the practice changed from
bilateral subtotal thyroidectomy to total thyroidectomy.
The expectation was the reduction of risk of recurrence,
but this type of surgery resulted in higher risk of
hypoparathyroidism (1).

Although the role of subtotal thyroidectomy in the
management of the multinodular goiter has significantly
decreased with the reported safety of total thyroidectomy, it
is still in common practice in several centers worldwide (12).
This is true for endemic and non-endemic countries. Those
authors who favor subtotal resection in benign disease
emphasize increased rates of recurrent laryngeal nerve and
parathyroid injury. On the other hand, a lifelong hormone
replacement therapy has also been questioned in patients
receiving a total resection (35,36). However, during long
term follow-up of the subtotal resected patients, it was
obvious that the subtotal thyroidectomy procedure was
related to increased recurrence rates (1). Multinodular
goiter itself is accepted as a significant risk factor for
recurrence in patients undergoing thyroid surgery else
than total thyroidectomy (37). The risk of recurrence
was reported in up to 78% of patients (38). Two meta-
analyses, reporting recurrence rates from 0% to 50% after
subtotal resection of the thyroid gland, have been criticized
according different definitions of recurrence, different
follow-up periods, and the lack of technical description of
surgery. Most data rose from retrospective studies (2,29). It
is worth to mention that a 30-year follow-up is required for
actual recurrence rates after subtotal thyroidectomy (36).

A recent meta-analysis comparing total thyroidectomy
and bilateral subtotal thyroidectomy for bilateral
multinodular nontoxic goiter, reported higher risk of
postoperative transient hypocalcemia and lower rate of
recurrence after total thyroidectomy. Although being the
first meta-analysis of randomized clinical trials comparing
the results of total thyroidectomy and bilateral subtotal
thyroidectomy, selection bias and having no standard
definition of recurrence were the pitfalls of this review (39).
In a recently published systematic review, although
reporting an increased rate of transient hypocalcemia, total
thyroidectomy was reported to be superior to subtotal
thyroidectomy due to the increased risk of recurrence
of disease and risk of leaving few traces of inadequately
treated thyroid cancers after subtotal thyroidectomy (40).
The important difficulty of subtotal thyroidectomy is that
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we may pass over the risk of a possible nodular process left
behind in the remnant lobe. Karakoyun and colleagues
evaluated pathological findings in the remnant lobe after
near total and subtotal thyroidectomy. The results showed
that more than a half of the residual tissue had pathological
findings. More importantly, these pathological findings,
benign and malignant, did not differ between the two
surgical procedures (62% for subtotal resection and 56%
for near total resection) (41).

Defenders of subtotal thyroidectomy claim that surgery
is warranted in not more than 4% of recurred cases (42-44).
Our rate of clinical recurrence requiring surgery in cases
undergoing subtotal resection lies just above this range,
in other words 5% (1). However, there are also studies
reporting reoperation rates from 5% to 26% (1,45,46).
Gibelin et al. previously showed that multinodular goiter
is a highly significant risk factor for recurrence in benign
thyroid disease where a less than total thyroidectomy
was performed (37). Thus, after subtotal thyroidectomy,
if a nodule-free tissue remains behind and thyroid
hormone replacement therapy is prescribed for recurrence
prophylaxis, only about 0-0.5% of patients will undergo a
reoperation for recurrent goiter (11).

Some cases may need further surgical treatment
after subtotal thyroidectomy, due to incidentally found
follicular cancers and multicentric or large papillary
cancers. This may be evident in nearly one third of subtotal
thyroidectomized cases (39). On the contrary, based on
results of two prospective trials, incidental cancers may be
rare and no carcinoma may be discovered at all (12,47).
Nevertheless, in a study by Giles and colleagues, the need
for a completion thyroidectomy was as low as 3.5% of
bilateral multinodular goiter patients (48). This was similar
to the rate of completion thyroidectomy after bilateral
subtotal surgery (3.68%) reported in another randomized
controlled study (49).

Reoperations are associated with higher morbidity
rates, when compared to primary operations (15) due to
the distortion of the central neck anatomy. Rudolph ez 4.
demonstrated a significantly increased risk of permanent
recurrent laryngeal nerve injury and hypoparathyroidism
following previous subtotal thyroidectomy when compared
to previous unilateral thyroidectomy (9). Recurrence may
arise from the remnant posterolateral tissue that extends
into the retrotracheal and retroesophageal areas. This
may be another reason for the increase of complexity of
surgery, resulting in increased complication rates (50). On
the other hand, we demonstrated that reoperations could
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still be performed with minimal morbidity. In our series, no
permanent recurrent laryngeal nerve injury occurred and a
permanent hypoparathyroidism rate of 1.6% was achieved
in reoperations for thyroid cancer (51).

Complication rates are especially higher after total
thyroidectomy when the surgery has been performed by
surgeons who are not specialized in endocrine surgery (52).
It is important to mention that nearly half of the
thyroidectomies are performed in low-volume centers
throughout the USA and Europe (49). The principal risk
of total thyroidectomy relates to the recurrent laryngeal
nerve and more importantly to the parathyroid glands and
their blood supply. Grant emphasized that it would be risky
to consider total thyroidectomy as the only acceptable
alternative in the treatment of benign thyroid disease,
as this would risk causing more cases of troublesome
hypoparathyroidism than it would prevent cases of goiter
recurrence (53).

Unilateral thyroid lobectomy: when?

Multinodular goiter limited to only one lobe is a rare
clinical situation and for such patients’ hemithyroidectomy
is indicated. This has been recommended in the meta-
analysis of Li and colleagues (39). A one-side surgery will
avoid the need for a life-long L-thyroxine treatment, and
in case of a recurrence, the patient will not suffer from
increased complication rates due to re-do surgery of the
opposite lobe, since this contralateral lobe has been left
untouched during the primary surgery. It is important
to note that only 12% of patients suffer from recurrence
after a previous unilateral thyroidectomy (54). Meanwhile,
between 14-30% of patients undergoing unilateral surgery
may require L-thyroxine treatment in the postoperative
period to prevent hypothyroidism (22,55).

Unilateral multinodularity is a risk factor for recurrence
of the disease in the remaining lobe (56). According to the
study of Bellantone and colleagues, one third of patients
receiving unilateral surgery had shown recurrence after a
mean follow-up of 80 months (57). In a study by Barbier
and colleagues, 36% of patients diagnosed with a single
nodule during the preoperative work-up were reported to
have a multinodular formation post-surgery (58). However,
whether these small nodules have any clinical pertinence is
an issue that is worth to be discussed (53).

Compared to bilateral subtotal thyroidectomy, previous
unilateral thyroid lobectomy, is associated with a 5-fold
decrease in complications after re-operative surgery
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(6,59). Sancho and colleagues compared two different
surgical techniques—hemithyroidectomy vs. Dunhill
procedure—for the surgical management of multinodular
goiter in a multicenter and randomized study. They
recruited 118 patients from 6 centers. The rate of transient
hypoparathyroidism was higher in the group undergoing
Dunhill procedure, but no patient developed permanent
hypoparathyroidism (22). Bauer and colleagues reported
similar permanent complications in their short-term
follow-up study of benign multinodular goiter cases
undergoing unilateral or bilateral total thyroidectomy,
although transient hypoparathyroidism was higher in the
bilateral resection group (23). This was also the case in
another study by Olson and colleagues, where patients were
followed up for 134 months. In the latter study, the authors
expressed that in selected patients with unilateral disease,
unilateral thyroid lobectomy would be the procedure of
choice for multinodular goiter. Although the recurrence
rate was higher in the lobectomy group (11% wvs. 3%), in
patients undergoing reoperation for recurrence, the rates of
complications were similar to that of initial surgery (60).

Regarding re-operative surgery in these cases, Vasica and
colleagues demonstrated that most re-operative surgery
has been a unilateral thyroidectomy, following a previous
lobectomy (61). Furthermore, there is a body of literature
reporting a role for unilateral thyroidectomy in cases with
bilateral multinodular goiter with minimal multinodular
formation on the contralateral lobe (60,62).

Most of the cases undergoing unilateral thyroid surgery
did not require further surgery or hormone supplementation
to maintain a euthyroid state. Even some cases undergo a
reoperation, which can be performed without an increase in
complication rates.

Conclusions

The debate continues regarding the type of surgery in
benign multinodular goiter. Lobectomy should be the
choice for symptomatic unilateral multinodular goiter.
For bilateral disease the choice is between subtotal
thyroidectomy, condemned for its recurrence rate, and
total thyroidectomy, condemned for its high percentage
of postsurgical complications. The published outcome
data has a low level of evidence but there is enough
evidence to show that the rate of transient and permanent
hypoparathyroidism rises in correlation with the extent
of thyroidectomy. Individualizing the extent of surgery
for goiter based on extent of disease, surgical expertise,
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Table 2 Summary of related information

Makay. Less than total thyroidectomy for goiter

Thyroid surgery remains an important option for treating multinodular goiter
Current guidelines recommend total thyroidectomy for multinodular goiter
Extent of surgical resection increases the risk of complications
Hypoparathyroidism has a negative impact on quality of life

Completion thyroidectomy is rarely needed in multinodular goiter patients

Unilateral thyroid lobectomy is an option for multinodular goiter patients

Individualizing the extent of surgery for goiter should allow a favorable outcome for the vast majority of patients with benign multinodular

goiter

social and economic issues related to the need for life-long
thyroxine replacement therapy and patients’ choice should

allow a favorable outcome for the vast majority of patients 6.
with benign multinodular goiter (7able 2).
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