
Introduction
The sequelae of the incomplete surgical management of 
a bilateral simple multinodular goitre include a risk of 
recurrence1 which progressively increases as the time 
elapses from the first operation.2-6 A recent Cochrane 
review comparing total or near total thyroidectomy versus 
subtotal thyroidectomy for multinodular nontoxic goitre in 
adults concluded that goitre recurrence was lower for total 
thyroidectomy compared to subtotal thyroidectomy.7 The 
other possible complications include persistence of the initial 
preoperative symptoms,1 incomplete histological diagnosis 
and a potential need for a completion-thyroidectomy with its 
20-fold increased risk of damage to the parathyroid glands 
and the Recurrent Laryngeal Nerves (RLN).1

Generally, in low to middle income countries, there is 
paucity of qualified anaesthetic and surgical personnel, lengthy 
operative waiting lists, and out-of-pocket health care finance 
burden. These factors make access to safe surgery difficult. 
Secondly, an increased risk of complication attributable to a 
completion thyroidectomy must be weighed against the merits 
and demerits of partial thyroidectomy or a single definitive 

treatment paradigm of Total Thyroidectomy (TT).
The rationale for choosing TT with its potential risk is based 

on the pre- and intraoperative finding of the involvement 
of both lobes of the thyroid gland in long standing simple 
multinodular goitre;8 and the assertion that the best way to 
avoid recurrence is to remove all pathological tissues.9,10  
Moreover, the risk of postoperative complications involving 
the RLN and the parathyroid glands is equivalent for both 
total thyroidectomy and subtotal thyroidectomy.11,7 Other 
advantages of a TT include achieving a definitive histology 
when a possibility of a thyroid malignancy exists and lastly, 
thyroid hormone replacement therapy with l-thyroxine is 
easily monitored using a simple blood test.1,12

The balance between an appropriate one-stop surgery with 
the potential complication and the setting in which a surgical 
practice is situated must be considered always. There is a 
paucity of knowledge in the literature on the practice of total 
thyroidectomy as the treatment of choice for goitre in a low 
middle income country. We therefore reviewed our experience 
with total thyroidectomy as the procedure for managing 
patients who presented with simple multinodular goitre in the 
University College Hospital, Ibadan, Nigeria.
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Methodology 
The study was conducted in the Division of Endocrine 
Surgery, Department of Surgery, University College Hospital, 
Ibadan. Ethical approval was obtained from the ethical review 
committee and conduct was in compliance with the guidelines 
of the Helsinki declaration on biomedical research in human 
subject. Confidentiality of the identity of the patients and 
personal health information was maintained. All the cases 
of simple multinodular goitre subjected to a TT in the 15-
year period between January 2001 and December 2015 were 
enrolled in the study. Data was retrieved from a thyroid surgery 
data base that was retrospectively generated from patients’ 
case folders, operative theatre details and histopathology 
reports. Patients with histology proven thyroid carcinoma; 
primary or secondary hyperthyroidism, retrosternal goitre, 
recurrent goitre and solitary thyroid nodule who had partial 
thyroidectomy were excluded. The aim of the exclusion was to 
have a cohort that had preoperative and intraoperative findings 
of bilateral simple multinodular goitre (SMG) and consented to 
a TT only for review. This is because the risk of complication is 
complete if both lobes along with the important paired organs 
– parathyroid gland, RLN, and external branch of the Superior 
Laryngeal Nerve (SLN) – are all subjected to the same extent 
of dissection. All procedures were performed by consultant 
endocrine surgeons in a general surgery sub-speciality unit 
of Endocrine and Hepatobiliary surgery. The data analysed 
included age, gender, clinical presentation and signs, and 
thyroid function, surgical approach, and type of procedure 
undergone, histology and postoperative complications using 
the SPSS version 17.0.  Variables were coded, entered into the 
computer and data analysed. Descriptive data was summarised 
using percentages, ratios and proportions for categorical data 
and means or medians for continuous variables.

Preoperative

All the patients had a clinical examination, thyroid function 
test, plain radiographs of the neck and thoracic inlet, 
preoperative serum Ca2+ and PO4 assay, an ultrasound guided 
Fine Needle Aspiration Biopsy (FNAC) along with size, 
morphology and relationship of the goitre to contiguous 
structure. Often times a Computerised Tomographic (CT) scan 
of the neck is not indicated. Laryngoscopy (direct or indirect) 
is carried out by the otorhinolaryngologic surgeon.

Operative Technique

A collar skin crease incision is deepened; followed by the 
raising of superior and inferior flaps. The midline is localised 
for the separation of the strap muscles. The thyroidectomy is 
accomplished with the techniques of capsular dissection.13,14 

This commences at the lateral margin of the lobe all the way to 
the Berry’s ligament which is the immediate superior relation 
of the RLN running into the larynx at this point. Ligation of the 
tertiary branches of the inferior thyroid artery that ramify only 
on the gland ensures preservation of the branches supplying the 
individual parathyroid gland. The same manoeuvre is carried out 
on the contralateral side following which the now freely mobile 

gland is dissected off the trachea. The pyramidal lobe, if present, 
is dissected to its most superior extent (hyoid bone) to complete 
the excision of the goitre.  A closed vacuum drain is inserted 
selectively based on the size of the goitre and the extent of the 
dissection and is removed within 48 to 72 hours.

Our protocol is to identify the RLN only at the area of the 
Berry’s ligament and as many orthotopically placed parathyroid 
glands as possible, with the immediate mincing and re-
implanting of a gland in the ipsilateral sternocleidomastoid 
muscle, if it is inadvertently de-vascularised or removed. An 
intraoperative assessment of the trachea for inherent weakness 
may necessitate continuous postoperative intubation or a 
tracheostomy, if postoperative intubation exceeds 48–72 hours.

Postoperative Management

Serum calcium and phosphate are assayed at 48 hours post-
surgery or, if it is indicated by clinical features, before 
then.  An indirect laryngoscopy is performed if indicated. 
L thyroxine is commenced on the third day with discharge 
occurring approximately 96 hours after surgery. However, 
if serum Ca2+ and PO4 showed hypocalcaemia (< 8.0 mg/dl 
+/-symptoms and signs), intravenous calcium gluconate and 
oral calcium lactate is commenced based on the severity, with 
further Calcium assay ordered as indicated.

Outpatient follow up clinic visits are at two weeks (histology 
and wound review), six weeks (adequacy of l-thyroxine dose), 
12 weeks and 24 weeks to ascertain if the hitherto noted 
symptoms – hoarseness, hypocalcaemia, voice clarity, voice 
fatigue etc. – have fully recovered or not. Those requiring a 
tracheostomy for either tracheomalacia or RLN injury were 
re-admitted and subsequently de-cannulated by 4th week post-
surgery on the otorhinolaryngology surgical service. All the 
symptoms of hypercalcemia or vocal cord paralysis extending 
beyond 6 months were classified as permanent while, if it 
resolved before, was labelled temporary.

Results
Between January 2001 and December 2015 a total of 652 
thyroidectomies were done; of these 447 (68.6%) patients 
had SMG necessitating a TT; Figure 1 shows the number 
done per year. They consisted of 62 (13.8%) male and 385 
(86.2%) females (ratio 1:6.2). The median age was 39 years 
with a range of (15–74). About two-thirds (222, 62.0%) 
were referred by the family physician, while 169 (35%) were 
direct referrals from peripheral hospitals. All patients reside 
in urban/semi-urban locations as at the time of presentation 
with 214 (48%) having resided in a rural area during the 
course of their life. Iodised salt diet history was identified in 
318 (71.1%) only. A few patients 8 (1.5%) reported pain as a 
primary complaint, while 158 (35.3%) complained of voice 
changes (hoarseness, fatigue, change), swallowing difficulty 
and painful swallowing of different severity. Cosmesis 264 
(59.1%) and others 17 (3.8%) accounted for other presenting 
complaints. 

A total of 52 patients (11.6%) had a family history of goitre. 
The median duration of the anterior neck swelling was 190 
months (range of 1–420 months). Clinical and radiological 
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evidence of trachea deviation / compression was seen in 176 
(39%). All patients were euthyroid as at time of presentation; 
19 (4.3%) had been placed on some form of thyroid 
supplementation by the referring physician and 421 (94.2%) 
patients had normal vocal cord findings with 26 (5.8%) 
patients having either right or left vocal cord paresis/paralysis 
at preoperative laryngoscopy.

Using the WHO grading scale14 24 (5.5%), 51 (11.5%), 
196 (43.9%) and 176 (39.1%) were Grade 1A, 1B, 2 and 3 
respectively. Assisted (fibre optic or bouginage) endotracheal 
intubation was done in 75 (16.7%). The median specimen 
weight was 450 g (range 52–1300 g) and 278 (62.2%) had a 
closed active (vacuum) drain inserted in the thyroid bed. Only 6 
(1.3%) patients needed to have a parathyroid gland immediately 
re-implanted in the body of the ipsilateral sternocleidomastoid 
muscle following iatrogenic devascularisation or removal. 
Immediate or delayed endotracheal extubation after surgery 
was done in 401 (89.7%) and 46 (10.3%) patients respectively. 
About one in twenty patients (5.8%) had an urgent/ emergency 
bedside tracheostomy done, while intraoperative tracheostomy 
was instituted in 9 (2.0%) patients for reasons attributable 
to size, duration of disease and tracheomalacia. The median 
duration of hospital stay was 4 days (range of 3–7 days). 
Postoperative hoarseness was noted in 16 (3.6%) patients, 
while hypocalcaemia was seen in 22 (6.0%) patients, this 
resolved in 17 (4.9%) completely within a median duration of 
4.4 months (range 1–8months) with permanent hypocalcaemia 
occurring in 5 patients (1.16%). Seroma was aspirated in 18 
(4%) patients and nonsuppurative cellulitis occurred in 8 
(1.8%) patients. Reactionary haemorrhage necessitating re-

Table1: Complications and Histologic profile after Total 
Thyroidectomy for Bilateral Simple Multinodular Goitre in 
447 Patients between 2001 and 2015
Complications Number of patients (%)
Hypocalcaemia 22 (4.9)
       a.	 Temporary 
       b.	 Permanent

17 (3.8) 
5 (1.1)

Recurrent laryngeal nerve palsy 13 (2.9)

       1.	 Unilateral 
            a.	Temporary 
            b.	Permanent 
       2.	 Bilateral 
            a.	Temporary 
            b.	Permanent

 
13 (2.9) 

0

0 
0

Haemorrhage 2 (0.4)
Seroma 18 (4.0)
Cellulitis 8 (1.8)
Tracheostomy 
       a.	 Intraoperative (Elective) 
       b.	 Bedside (Emergency)

 
9 (2.0) 

26 (5.8)

 Postoperative histological diagnosis    

Benign 424 (94.9)

Malignant 
       a.	 Papillary 
       b.	 Follicular

 
14 (3.1) 

9 (2)

Figure 1 

 

Figure 1. Bar chart showing the number of thyroidectomy done annually
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exploration occurred in 2 patients (0.4%). Unilateral RLN 
(temporary) palsy occurred in 13 (3%) patients with no 
evidence of permanent paralysis. The RLN palsy however 
persisted in 6 patients (1.3%) for a median duration of 8 
months with a range of 7–9 months. Table 1 highlights the 
complication and histology profile. We did not have any case 
of bilateral RLN palsy. Occult malignancy noted included 
papillary 14 (3.1%) and follicular carcinoma 9 (2%). The 
median duration of follow up was 18 months (range of 2–48 
months). Complete resolution of preoperative symptoms 
(dysphagia, odynophagia, dysphonia or voice fatigue) was 
noted in 137 patients (30%) followed up for a minimum 
duration of 7 months and above (range of 6–48months). Most 
of the patients 393 (88%) were euthyroid as at the time of last 
clinical review.

Discussion
The perceived increased risk of postoperative complications 
and the subsequent need for hormonal replacement initially 
curtailed the use of TT as one of the operative options in 
managing benign thyroid disorders. Although its use remains 
controversial, it is increasingly being used in the management 
of benign diseases, alike, of the thyroid gland.1,7,11,15 It is 
however accepted as the standard surgical treatment of thyroid 
malignancy.11,16,18-20. The knowledge that TT nullifies the risk 
of recurrence strengthened our resolve that it should be the 
preferred option in the management of benign thyroid disease 
with a possibility for recurrence (absence of macroscopically 
normal tissue) because repeat / completion thyroidectomy 
procedure for a recurrent goitre has a significantly higher risk 
than the initial surgery.1,21-24 The caveat however is that the 
postoperative complication profile must be within acceptable 
limits. Our 0% permanent RLN and 1.1% permanent 
hypocalcaemia rates compare favourably with findings 
from other centres.25-28 We have been able to show that TT 
can be undertaken with minimal morbidity in patients with 
benign thyroid condition. The capsular dissection technique, 
visualisation and preservation of the parathyroid gland and 
its blood supply along with identification of the RLN at 
its most vulnerable point29,30 (Ligament of Berry) clearly 
enhanced our reduced postoperative complication rates. A 
reactionary haemorrhage rate of 0.4% closely mirrors that 
of other specialised centre1; we attribute this to the findings 
that haemostasis is better achieved with a TT,1, 30-32 wherein 
all vessels are ligated as opposed to a sub-total thyroidectomy 
where residual vascularised thyroid tissue is left behind.21,23 

Temporary vocal cord palsy that occurred in 3% of patients 
is akin to the other published reports.22,33,34 The finding of 
reduction in voice fatigue along with disappearance of 
dysphagia, dysphonia and odynophagia postoperatively 
in our patients supports the assertion that the resolution of 
preoperative pressure symptoms after a TT is more marked 
than a sub-total thyroidectomy.34,35

Although the timing of blood sampling (post TT) differs 
across board, it is agreed that hypocalcaemia is when 
total serum calcium is < 8 mg/dl.36 A 6% level of transient 
hypocalcaemia (48 hours postoperatively) is lower than the 

19–38% range quoted by a recent review and meta-analysis,36 

the varied timing from surgery to calcium assay may explain 
this wide margin (various authors assay serum calcium 
between 6 to 72 hours after surgery); however, calcium 
values generally may be influenced by perioperative factors 
like postoperative haemodilution, handling of parathyroid 
gland leading to calcitonin release, urinary calcium excretion 
facilitated by surgical stress, Vitamin D deficiency and hungry 
bone syndrome.37,38

Serum Calcium assay is ideal for the low middle income 
country (LMIC) because it is cheap to run and easy to interpret 
as opposed to ionised calcium sampling which is dependent 
on transport, pH, and tourniquet application.38 Of note also is 
the fact that the timing of calcium estimation impacts on the 
pick-up rate (diagnosis) of hypocalcaemia, in that the closer 
the sampling to the time of surgery, the lower the rates of 
hypocalcaemia will be.38 The consensus presently is to assay 
for calcium 24 hours after TT,37 with the recommendation that 
serum parathyroid hormone be obtained in hypercalcaemic 
patients to serve as a reference value to check parathyroid 
hormone function recovery during follow-up.38 The 
concept of protracted hypoparathyroidism introduced by 
Promberger et al.40 best suits the greater percentage of our 
patients whose hypocalcaemia all resolved between 4–6 
weeks respectively post-surgery. The duration of resolution 
in this review however extends beyond the postulated two 
weeks by Promberger et al.; we thus support the call by 
other authors38,39,41,42 of extending the duration for protracted 
hypocalcaemia to 6 weeks. Our agreement with the suggestion 
that parathyroid gland identification has an influence on 
postoperative hypocalcaemia44 is because our practice is also 
to visualise the glands in their respective orthotopic location. 
Risk factors however inherent in our patients as a reason for 
permanent hypoparathyroidism include heavier thyroid gland 
specimen45 due to an average gland weight of SD 310+/- 120 
g. Most authors agree that auto-transplantation results in 
higher hypocalcaemia;46-49 we cannot deduce this from our 
review because the number who had re-implantation was 
small and none of them manifested hypocalcaemia. Occult 
malignancy occurred in about 5% of the patients which is 
akin to reports7,50,51 from centres where TT is also practised; 
these patients were appropriately referred for thyroid scan 
thereafter. Long-term euthyroidism is achievable in 90% of 
cases with l-thyroxine supplementation,1,53 with the fulcrum 
being the classic negative feedback hormonal mechanism seen 
in the hypothalamo-pituitary-thyroid axis.

In conclusion, total thyroidectomy is a relatively safe 
treatment option for patients who have simple multinodular 
goitre in a low middle income country. It provides a permanent 
cure with a low postoperative morbidity risk. The burden of 
replacement l-thyroxine needs to be discussed thoroughly 
with the patient in comparison with the risk associated 
with completion-thyroidectomy for incidental carcinoma 
and a recurrence of the goitre with time. The postoperative 
morbidity of total thyroidectomy is not higher than that of 
partial thyroidectomy; patients should therefore not be denied 
its benefit and should be referred to centres where the expertise 
is available. The limitation of this study is the retrospective 
nature of study.
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