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Abstract

Background This study aimed to document thyroidectomy outcomes in the surgical endocrine unit, Mulago
Hospital, Kampala, Uganda. The burden of global surgical disease is currently receiving much attention, especially in
countries experiencing epidemiological transition. There is a paucity of publications on surgical outcomes from Sub-
Saharan Africa. International thyroid guidelines from high-income countries do not factor in the logistical challenges
or the advanced pathology faced by the surgeon in resource-limited settings.

Methods This was a prospective cohort study in 2013. Eight peri-operative variables of poor outcome were
analysed statistically against six outcomes variables. Data was collected from 0 to 6 months post-operatively.
Results Forty-two thyroidectomies were performed over a 3-month period (female = 38). Intraoperative events
recorded included rebleeding = 10 %, infection = 0 %, transient voice symptoms = 30 %, transient hypocal-
caemia = 12.5 %, recurrent laryngeal nerve (RLN) paralysis = 7.5 % and permanent hypocalcaemia = 15 %.
There was a weak powered association between RLN paralysis and total thyroidectomy and smaller thyroid size.
There were associations between large thyroid size and both permanent hypocalcaemia and rebleeding. Younger
patients showed statistically more transient voice changes compared to older patients. Older patients were statistically
more likely to develop rebleeding. Shorter operative duration was associated with transient voice change, permanent
hypocalcaemia and rebleeding. Airway difficulties and transient hypocalcaecmia were statistically significant in
prolonged procedures.

Conclusions Whilst the thyroidectomy outcomes are not equal to international standards, an acceptable standard is
achievable in this resource-limited setting. Poor outcomes are multifactorial but extremes of thyroid size, extremes of
operation duration and total thyroidectomies all have statistically poorer outcomes in this setting.
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Fig. 1 Representative image of operating suite in Mulago Hospital

intake [2]. Despite the Ugandan government’s introduction of
a universal policy of saltiodization in 1993, iodine deficiency
is still above 36 %, constituting a severe public health prob-
lem [3]. Goitrogens also add to the problem. These include
thiocyanates, which are found in poorly detoxified cassava, a
food staple that is commonly eaten as a source of carbohydrate
[4]. Selenium deficiency has also been reported as a con-
tributory factor in the occurrence of endemic goitre in Africa
[5]. Papillary cancer is the most common thyroid cancer in
Uganda. This was also found in other areas of Africa [6].

Sub-Saharan Africa accounts for 24 % of the global disease
burden but has only 3 % of the global health workforce [7]. In
Uganda a shortage of trained health workers [8, 9] is one of the
barriers to accessing healthcare [10]. This often results in
surgical task shifting and less qualified surgeons performing
specialised surgery. This paper’s overview of outcomes in
Mulago’s surgical endocrine unit is a valuable reference for
the non-specialist African surgeon. International thyroid
guidelines do not allow for the non-specialist surgeon nor the
advanced thyroid pathology that presents in resource-limited
settings. The inability of patients to afford pre-operative in-
vestigations, to adhere to long-term medication regimens or to
return for post-operative follow-up also presents logistical
challenges not seen in the developed world.

In 2012, there were 104 thyroidectomies performed
through the publicly funded system in Mulago Hospital. This
study aimed to recruit a third of this number in order to pro-
duce a representative overview of surgical outcomes. The
prospective nature of this study reduced recall bias. This was
imperative in this setting where retrospective documentation
was not always accurate, reliable or available.

Materials and methods

All thyroidectomy patients admitted to the endocrine ward
over a 3-month period in 2013 were recruited to the study

Table 1 Variables studied

Peri-operative variables Outcome variables

Surgeon experience Wounds complications

Pre-operative investigations Transient hypocalcaemia
Operation duration Airway difficulties
RLN damage (late)
Permanent hypocalcaemia (late)

Deranged TFT’s (late)

Steps in dissection
Thyroid size
Demographics
Working diagnosis
Type of resection

on an intention to treat basis. All patients gave informed
consent. Eight peri-operative variables of poor outcome
(Table 1) were identified through a PubMed literature
search and using published British and American guideli-
nes [11-13]. Post-operatively, each patient was examined
and interviewed at day 1 (early), day 7 (intermediate) and
6 months (late). Six outcome variables were identified. The
first three outcomes were considered early/intermediate
and the last three late. All permutations of the eight peri-
operative variables were analysed statistically against the
outcome variables for significance using Fisher’s exact test
and Student’s t test as applicable. Multivariate analysis
was not performed as insufficient number of variables
approached the threshold for significance. All analysis was
performed using Graphpad Prism version 6 (Graphpad
Software Inc.) p < 0.05. The sample size was small due to
the limited time period of the principal researcher in
Uganda and the need to collect all data prospectively. All
patients were followed up by mobile phone; however, due
to the patient remoteness and socioeconomic constraints,
this was a challenge. Over 95 % of patients had serum
thyroid function, chest X-ray, ultrasound, indirect laryn-
goscopy (IDL) and fine needle aspiration cytology (FNAC)
pre-operatively. FNAC was the most common test omitted.
Only one patient had advanced diagnostic imaging, a
computerized tomographic (CT) which showed marked
tracheal compression. Only one patient had had previous
thyroid surgery. The vast majority of the patient cohort was
ASA 1. Hypertension was the most common comorbidity.
Each patient was interviewed pre-operatively by a re-
searcher and their demographics and their consent to par-
ticipate in the study obtained. Each individual operation
was observed and the critical steps documented. These
included exposure of recurrent laryngeal nerve(s) (RLN),
exposure and protection of parathyroid glands, ligation of
superior thyroid vessels and inferior thyroid vessels close
to capsule, division of strap muscles and presence of
retrosternal extension (Table 2). The equipment used
involved a standard surgical set and diathermy. The
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Table 2 Dissections performed

Dissection  Parathyroids =~ RLN Inferior thyroid vessels ligation Superior thyroid vessels ligation ~Retrosternal Strap muscle
type exposed exposed close to capsule close to capsule extension extension
Numbers of 22 14 All All 15 1

cases
working diagnosis was based on both the cytology from the ~ Table 3 Patient demographics and operations
FNAC and on clinical e)fa¥nlnat10n. TranS}eflt Hypoc%ll- P Female (1 — 39) Male (1 — 4)
caemia was measured clinically by examining for cir-
cumoral  paraesthesia, carpopedal spasm, muscle  Mean age 45.6 (19-70) 35.2 (2743)

fasciculation’s, Trosseau’s and Chvosteks signs. If there
was a high index of clinical suspicion serology was per-
formed, voice quality was assessed clinically and an IDL
performed only where clinical concern as justified in a
2012 paper by Henry LR et al. [14]. All patients had TFTs
at 6 months. Of the 21 patients reported to have deranged
TFTs, treatment was only instigated if patients were
clinically symptomatic.

Results and discussion

There were 43 patients recruited to this study (Table 3).
The operating team comprised three surgeons, a consultant
endocrine surgeon and two second year endocrine surgical
trainees, who had completed 3 years general surgical
training. Seven operations were performed exclusively by
the consultant surgeon and 33 were performed indepen-
dently by the endocrine surgical trainees. International
figures for complications vary, but for comparison pur-
poses results from a Scandinavian registry that followed
3,660 patients from 2004 to 2006 were employed [15]. In
Uganda, the majority of thyroidectomies performed were
for iodine deficient multinodular goitre (MNG). Common
presentations to the outpatient clinic included pressure
symptoms, hyperthyroidism or cosmetic concerns [16]. The
average thyroid weight was 137 g. Other common indica-
tions for thyroidectomy were thyroid cancer and Graves’
disease. This correlates with the literature available on
thyroid disease in other areas in Africa [17, 18]. Graves’
disease is diagnosed clinically, as antibody testing is not
available. Surgery for Graves’ disease is offered for failed
medical treatment, severe reaction to the antithyroid
medication, enlarged glands which ideally would require
costly high-dose radiation and poor patient compliance to
drugs. Graves’ patients are given Lugols’ iodine for
2 weeks pre-operatively to reduce the vascularity of the
gland. Patients are put on a waiting list for admission to the
ward, once they have a haemoglobin measurement, thyroid
function tests, FNAC, IDL and a thoracic inlet X-ray per-
formed. Six patients needed pre-surgical treatment for
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Working diagnosis

Multinodular goitre 28 1
Malignancy 7 2
Graves 2 1
Cancelled 1
Lost to follow-up 1
Operation
Lobectomy 21 1
Near total 10 1
Total thyroidectomy 5 2

Operative duration 86.9 min (60-190) 108.8 min (75-130)

hyperthyroidism. FNAC’s are not routinely ultrasound
guided. Fibre optic laryngoscopy is available but utilised
only in a few cases. CT scans and radioisotope scans are
available in Kampala but are unaffordable for the vast
majority of patients. In developed countries total thy-
roidectomy is the advocated treatment for cancer, Graves’s
diseases and increasingly for benign disease. In Mulago
Hospital, the choice of operation usually depends on the
pathology and the likelihood of the patient affording life-
long thyroxine. The standard practice is to remove all
grossly abnormal thyroid tissue and leave normal looking
tissue behind. This approach is taken as many patients may
never return for follow-up after surgery or replacement
thyroxine may not be affordable. The pseudocapsule which
contains the compressed normal thyroid tissue is used as
the plane of dissection. In a lobectomy, the true capsule is
used as the plane of dissection. A total thyroidectomy is
only performed where cancer is suspected either pre-op-
eratively or intraoperatively. Therapeutic lymph node dis-
section is performed only where the surgeon is concerned
about extra-thyroid invasion. The use of peri-operative
antibiotics is surgeon-dependant. A nurse anaesthetist
manages the patient’s airway intraoperatively, with con-
sultant anaesthetist’s input if required. Post-operatively, the
patient is brought back to the ward, monitored for 24 h and
discharged. There is an intensive care unit available for
high-risk cases. Follow-up involves clinical examination,
thyroid function tests and serum calcium only if
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Table 4 Complication rates observed

Complication Scandinavian Mulago
study (%) study (%)

Rebleeding 2.1 10
Infection 1.6 0
Transient voice symptoms 3.9 30
Airway difficulties None reported 15
Transient hypocalcaemia 9.9 12.5
RLN paralysis 0.97 7.5
Permanent hypocalcaemia 4.4 15

symptomatic. Serum monitoring of thyroglobulin or cal-
citonin are not available, nor is genetic screening.

RLN paralysis demonstrated a low-powered association
where total thyroidectomy was performed (0.005) and where
thyroid size was smaller (p = 0.04). Three patients developed
permanent RLN paralysis in this study (Table 4). All of these
cases were total thyroidectomies. One was redo surgery for
MNG performed by a trainee surgeon. Two cases were for
cancer, performed by the consultant surgeon and the nerve
was clearly identified intraoperatively. There were asso-
ciations between large thyroid size and permanent hypocal-
caemia (0.01) and rebleeding (p = 0.03). Transient voice
change was significant in younger patients (p = 0.02). Older
patients were statistically more likely to develop a rebleeding
(p = 0.01). Rebleeding also occurred in the Scandinavian
study with increasing age. Rebleeding occurred in four pa-
tients in the Mulago study. One required formal evacuation of
the haematoma, two had drains left in situ post-operatively,
and the other needed post-operative haematoma aspiration.
Shorter operative duration was associated with transient voice
change (p = 0.05), permanent hypocalcaemia (p = 0.01) and
rebleeding (p = 0.01). Perhaps this reflects the sacrifice of
meticulous surgery to operation speed. No patients developed
infection in the Mulago study. This may be a reflection of
antibiotic administration despite categorisation as clean sur-
gery. The Scandinavian study found infection to be associated
with lymph node dissection. Only one patient had lymph node
dissection in this study. Airway difficulties (p = 0.02) and
transient hypocalcaemia (p = 0.002) were statistically sig-
nificant in prolonged surgery (>100 min). Only one case was
cancelled due to intubation difficulties. Two patients required
delayed extubation in the ICU setting because of tracheoma-
lacia. Another three patients complained of breathing diffi-
culties post-operatively.

Whilst the thyroidectomy outcomes are not equal to in-
ternational standards, an acceptable standard is achievable in
this resource-limited setting. The legacy of this study would be
to raise the bar from an acceptable standard to an excellent
standard in Mulago Hospital. This presents an opportunity for
international partnership with an experienced endocrine sur-
gical unit. Cost-effective ways of knowledge sharing include

regular video conferencing and scheduling of international
teaching visits. In the long term, an international partnership
would foster an environment of cross-centre learning and
surgical excellence. In summary, poor outcomes in this setting
are multifactorial but extremes of thyroid size, extremes of
operation duration and total thyroidectomies have been shown
to have statistically poorer outcomes.
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