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Llenb. AMVOOapPOH SBASIETCS XU3HEHHO BaXHbIM JIEKAPCTBOM, HO CMOCOOHBLIM MPOBOLMPOBATL Pa3BUTUE aMMOOAPOH-
VHAYUMPOBAHHOIO TUpeoTokcuko3a (AMUT) — yrpoatowlero Xmn3Hu nobovyHoro addekrta, KOTOPbIA MOXET Bbl3BaTb
CEepbe3Hyld CepaeyHyio OUCHYHKLUMIO U MPUBECTU K PasBUTUIO CEpAeYHOM HemocTaTovyHocTU. Hebonbluas 4acTb
MaLMEHTOB HE OTBEYAET Ha Tepanuio, a CTeNEHb CEPAEYHON ANCOHYHKLNM Y HUX MPOoJoIKaeT pactn. bonbHbIM 13 310N
rpynmnbl 0ObIYHO BbINONIHAIOT TOTANIbHYIO TUPEOUAIKTOMUID. Be3 Xxupypruyeckoro ynaneHus WUTOBUAHOW >Xenesbl
CMEPTHOCTb 3TUX nauneHToB gocturaet 30-50%. XoTa xmpypruieckme BMeLlaTenbCTBa cuntatoTcs bonee 6e3onacHbIMu
Yy 9YTUPEOUOHbIX MauUWNEHTOB, MPOAJIEHVE MEOMKAMEHTO3HOW Tepannuu MOXET MPUBECTU K YXYALUEHUIO CepaeyqyHon
bYHKUMM M NOBLILLEHMIO XUPYPrMYeCcKnx puckoB. MiccnegoBaHne HanpaBieHo Ha n3yyeHmne 6e30nacHOCTN XMPYPrniyeckoro
nevyeHuss AMUT y naumeHToB, 0151 KOTOPbIX MegMKaMeHTO3Hada Tepanus okasanacb Hea(pdEKTUBHOMN.

MeToabl. Mbl MpoBOAMAN CPaBHEHME MNAUVEHTOB, MOABEPILUMXCS XMpyprudeckomy nedeHmioo AMUT, v naumeHTos,
nepeHecLLMX ToTaslbHYIO TUPEOUAIKTOMMUIO MO APYrMM nokasaHuam. Hamu Obinn npoaHanvManpoBaHbl aemMorpaduyeckme
[aHHble NauneHToB, ceeaeHns 06 nx ASA-ctaTycax, BECE LUNTOBUOHOW XeNe3bl, OCNOXHEHUSX (BOSHUKLLUX B pe3yJibTaTe
XNPYPrMYeCKOro IeYEHNS N HApPKO3a) 1 YacTOTE TUPEOTOKCUYECKOrO Kpn3a.

Pe3ynbratbl. 3TO0 MCccnenoBaHMe MO3BOJIMIO MPOAEMOHCTPUMPOBATL, YTO TOTaJibHAs TUPEOUAIKTOMUS SBASETCS
OoTHOCUTENIbHO 6Ge3ornacHon npouenypon ana nedeHns AMUT, KOTOpbIM HE NOAAAeTCs MeAMKAMEHTO3HOW Tepanuu.
BbisiBneHa cxogHas 4actoTa pas3BUTUS OCAOXKHEHU Y NALMEHTOB ABYX FPyMM.

BbiBoAbl. ToTanbHas TMPEOUAIKTOMUS ABNSIeTCA 6e30nacHO NPoLEenypoii U MOXET BbIMONHATLCS Y NaumeHToB ¢ AMUT.
AKTyanbHOCTb. Halin gaHHble AaloT XMpypramM BO3MOXHOCTb OObACHUTb MAUMEHTY peasibHble PUCKA MPU OAaHHOW
onepaumn. OHM Takke obecrnedynBaloT fevallemy Bpady yBepeHHOCTb B 6e30MacHOCTU npoLeaypbl Y 60/bHbIX C aMUo-
LOAPOH-NHOYLMPOBAHHBIM TUPEOTOKCUKO30M.

KnoyeBbie cnoBa: TpeovaakToOMus], aMnoaapoH, 6e30MacHOCTb, C/lyHali—KOHTPO/Ib.
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Aim. Amiodarone, can be a life-saving medication however it can also cause amiodarone-induced thyroiditis
(AIT). AIT is a complex and life-threatening side effect which can cause significant cardiac dysfunction and
lead to cardiac failure. A small sub-group do not respond to medical therapy and their cardiovascular func-
tion continues to deteriorate. This select group is referred for a semi-elective total thyroidectomy. Without
surgical removal of their thyroid gland these patients have a 30-50% mortality rate. Though surgery is known
to be safer in euthyroid patients, prolongation of medical therapy can lead to worsening of heart function and
higher surgical risk. This research aims to evaluate the safety of surgical management of AIT in those
who have failed medical treatment.

Method. A comparison was made between a group of surgically-treated AIT patients to a group of patients
undergoing total thyroidectomies for alternate reasons. The patient demographics, ASA states, weight of the
thyroid gland, surgical complications, anaesthetic complications and incidence of thyrotoxic crisis were
assessed.
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Results. This research has shown that a total thyroidectomy is a relatively safe procedure to treat AIT that is
not responding to medical therapy. Similar complication rates between the two groups were evident.
Coinclusion. Total thyroidectomy is an equivocally safe procedure to perform in patients with AIT.

Clinical Significance. Surgeons can consult their patients with realistic risks for their surgery. treating phy-
sicians can feel confident that surgery is a safe option for their patients with amiodarone-induced thyroiditis.
Key words: thyroidectomy, amiodarone, safety, case-control.

Infroduction

Amiodarone, can be a life-saving medica-
tion in the treatment of tachy-arrhythmias and
has been shown to improve survival rates in
patients with heart failure, however it has multi-
ple side effects [1]. Amiodarone is 37% iodine
and this iodine load can trigger increased thy-
roid hormone synthesis and release. Yet ami-
odarone also decreases peripheral de-iodina-
tion of thyroxine (T,) to triiodothyronine (T;) by
inhibiting liver type | iodothyronine 5’-deiodina-
tion of T, [2].

This interference in thyroid function can
lead to amiodarone-induced thyrotoxicosis
(AIT), a complex and life-threatening side effect
with an incidence of 3-5% in Australia [3].
It is difficult to manage due lack of response
to medication, worsening of tachy-arrhythmias
in patients with poor cardiac function and the
possibility of needing to continue amiodarone
to control an arrhythmia [3]. The duration be-
tween amiodarone use and the presentation of
AIT is variable and can range from two to
47 months [4].

The onset is rapid and fulminant. TFTs usu-
ally show a low thyroid-stimulating hormone
(TSH), a high T, and normal or slightly high T,.
Other forms of iodine-induced thyrotoxicosis
are generally managed conservatively due to
their self-limiting nature. The long half-life of
amiodarone (~107days) means that patients
are still exposed to therapeutic levels for a long
time after cessation. Conservative manage-
ment may not be suitable due to the associated
cardiac dysfunction as AIT can worsen pre-ex-
isting arrhythmias, cardiac failure, angina pec-
toris and cardiomyopathy [1]. Current practice
is to withdraw amiodarone when feasible, how-
ever due to the inhibiting effect on the periph-
eral de-iodination, there can be a paradoxical
worsening of the patient’s condition on cessa-
tion of therapy.
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There is a male predisposition with a male:
female ratio of ~ 3 : 1 and a tendency to occur in
iodine-deficient areas. AIT manifests as three
types; type | occurs in abnormal thyroid glands
via a Jod-Basedow phenomenon, where the io-
dine loading unmasks underlying thyroid au-
tonomy. Type Il is a destructive thyroiditis lead-
ing to the release of preformed hormones from
an intrinsically normal thyroid gland and type
three is a mixed type. The histopathology for all
types’ shows marked destruction of follicles,
with inflammation and fibrosis [5].

The medical management is challenging,
poorly understood and lacks a proven, consist-
ent therapeutic armamentarium, though the lit-
erature reports 20% of cases remit spontane-
ously [1]. Radioiodine therapy is not feasible
due to the suppressed iodine uptake, delayed
effect, and potential for further hormone re-
lease [6].

Treatment may take up to four months to
become effective and no regimens have dem-
onstrated reliable success. These patients have
pre-existing cardiac dysfunction and do not tol-
erate hyperthyroidism well; they require timely
resolution of their AIT [7]. Chemical treatment
also has significant side effects.

Overall, the difficulties with medical man-
agement are:

1. amiodarone may be the only effective
agent and cannot be ceased,;

2. cessation of amiodarone can cause para-
doxical rise in T;, worsening thyrotoxicosis;

3. it may take months for the patient to
achieve a euthyroid state with medication;

4. the medication may never induce a res-
ponse;

5. the medication has known side effects.

Plasmapheresis and haemodialysis, can
provide acute but transient relief but are ex-
tremely expensive and impractical in the long
term.
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The small selection of patients who do not
respond to medical treatments have uncon-
trolled thyrotoxicosis, the potential to develop a
thyrotoxic crisis, and generally end-stage car-
diac failure. This select group is referred for
a semi-elective total thyroidectomy [8]. There
is minimal research on this subset of patients
and no guidelines as to when surgery is indi-
cated.

With increasing levels of T,/T; there is in-
creased systemic vascular resistance, heart
rate, ejection fraction, cardiac output and blood
volume but a decrease in isovolumetric relaxa-
tion time [9]. Though surgery is known to be
safer in euthyroid patients, there is evidence
that a general anaesthetic can be safely under-
taken in patients with thyrotoxicosis and severe
cardiac disease [9].

Without a thyroidectomy these patients will
continue to deteriorate, and have a mortality
rate of 30-50% [6]. This rate is reduced to
0-13% when a thyroidectomy is performed
[10]. Surgery should be considered before com-
plete failure of medical therapy occurs, to avoid
intra-operative anaesthetic complications asso-
ciated with the cardiovascular status of the ad-
vanced condition [11].

Current agreed upon indications for surgery
are:

1. when amiodarone is essential despite
thyrotoxicosis;

2. type | or mixed AlT, since the thyroid dis-
order may maintain the thyrotoxicosis to which
amiodarone contributes;

3. patients awaiting heart transplant;

4. failure of anti-thyroid treatment.

The current difficulty lies in defining the cri-
teria of medical treatment failure in a stan-
dardised manner, to avoid emergency thyroid-
ectomy [12].

Further research is needed to develop
guidelines for which patients should trial chemi-
cal management and for what duration. This re-
search may demonstrate that surgery is safer
than natural history and sometimes medical
treatment, for this potentially lethal disease
[13]. The aim of this case-control study is to
determine if a total thyroidectomy is a compara-
bly safe procedure for patients with AIT. It is ex-
pected that total thyroidectomies for patients
with AIT will show comparable clinical outcomes
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to total thyroidectomies performed to alterna-
tive indications.

Clinical Significance

The clinical significance of this research is
that it demonstrates the safety in performing
total thyroidectomies in patients with amiodar-
one-induced thyroiditis. The risks have been
shown to be comparable to performing a thy-
roidectomy in patients for alternative indica-
tions. This allows the surgeon to consult the
patient with realistic risks for their surgery.
It also provides treating physicians with confi-
dence that surgery is a safe option for their pa-
tients with amiodarone-induced thyroiditis.

Methods

A retrospective case series was performed.
From January 1998 To November 2015, pathol-
ogy records were screened for thyroid tissue
and the records of patients who had a total thy-
roidectomy at The Prince Charles Hospital
(TPCH), Australia were selected and reviewed.
Ethics approval was obtained from the Human
Research and Ethics Committee (HREC) at
TPCH.

Pre-operatively

The patients’ demographics, amiodarone
use, indications, doses and duration prior to the
diagnosis were noted.

Anaesthesia and Surgery

Pre-operatively the American Society of
Anaesthesiology (ASA) status was also noted.
All surgeries were performed under general an-
aesthesia. Thyroidectomy was as total as pos-
sible in each case.

Post-operatively

Post-operatively, the histopathology, weight
of the gland and incidence of surgical, anaes-
thetic and other complications were recorded.
Surgical complications included; infection,
bleeding, hypocalcaemia, recurrent laryngeal
nerve palsy, thyrotoxic crisis, return to theatre,
deep vein thromboses and death within 30 days.
Anaesthetic complications included; aspiration
pneumonia, drug reactions, heart attacks,
stroke and death within 30 days. These compli-
cations were chosen due to their frequency in
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total thyroidectomies performed under general
anaesthetic.

These results were compared with the re-
sults from all patients undergoing total thyroid-
ectomies during the same period at TPCH.

Results

AIT group

Eleven patients underwent total thyroid-
ectomies under general anaesthetic for amio-
darone-induced thyroiditis (AIT) from January
1998 to November 2015. The salient features
of the data are summarised in the following ta-
bles. Table one illustrates the range of patient
demographics and their amiodarone use.

There were 32 patients who underwent total
thyroidectomies for non-AlIT diagnoses from
January 1998 to Novemer 2015. Figure 1 docu-
ments the distribution of diagnoses between
the 32 patients.

Table 2 provides a comparison of the demo-
graphics, ASA statuses, weight of the thyroid
glands and complications encountered due to
surgical treatment between the AIT and non-AIT
groups. The values are representated as per-
centagesto allow for ease in comparing between
the different sized groups. Figure 2 provides
a pictorial description of the complication rates
between the two groups.

Discussion

Background
on the Prince Charles Hospital

This research was performed at The Prince
Charles Hospital (TPCH). TPCH is 630 bed,
major, tertiary referral hospital, located 10 kilo-
metres from Brisbane city (the capital of the
state of Queensland). It is the premier cardiac
service for the state of Queensland, as well as
northern New South Wales. It is the centre for
specialised state-wide services including heart
and lung transplantation; adult cystic fibrosis;
adult congenital heart disease; advanced heart
failure; percutaneous valve therapies and com-
plex cardiac care.

This background provides the foundation
to a better understanding of this group of pa-
tients. The patients identified at TPCH with AIT
came from a cohort of cardiac cripples; each
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one with significant cardiac comorbidities. This
is considerably different from other hospitals
which do not treat such patients and thus the
results must be interpreted with this knowledge
in mind.

Demographics

A review of the AIT cases demonstrated sev-
eral features that have previously been docu-
mented in the literature. Firstly, as shown in
table 2, AIT is seen more frequently in male pa-
tients. This study showed a male: female ratio
of 9: 2 and this is consistent with the literature
which quotes a distribution of 3:1 [3]. This is
suspected to be due to the higher frequency
of males suffering from cardiovascular disease
and being treated with amiodarone. The reverse
can be seen with non-AIT cases, showing a fe-
male predominance, as is well known for other
thyroid pathologies.

Secondly that there is a variable duration
of amiodarone use before onset of symptoms.
This has been previously documented by
Mariotti et al (1999), who found the duration
of time before onset ranged between
2-47 months and as shown in table 1, all the
values from this study fall within that range [4].
Thirdly, the time between diagnosis and surgery
is also highly variable. This is likely related to the
lack of guidelines available to direct manage-
ment of these patients. However, all patients
were operated on within the half-life of amiodar-
one (~107days), thus despite all patients being
able to cease amiodarone, there may have been
a residual amount in each patient’s system.
This means that no comment can be made
about self-resolution of AIT after complete elim-
ination of amiodarone in these patients.

Non-AIT causes

Thirty-two patients were found to have un-
dergone total thyroidectomies under general
anaesthetic between the dates of January 1998
to November 2015. Most of these surgeries
were for symptoms of compression. The second
most common indication was unresponsive
Grave's disease or Grave’s disease where the
patient no longer wanted medical therapy and
had requested surgery. All the non-AIT patients
were confirmed to be biochemically euthyroid
prior to their total thyroidectomies. Due to the
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Table 1. Demographics and amiodarone use

Indication Duration Duration
Patient Age Sex for amiodarone of amiodarone therapy of thyrotoxicosis
therapy before surgery (months) before surgery (weeks)
1 70 M VT 40.5 8
2 82 M AFib 38 9
3 51 M SVT/AFlutter 5 11
4 52 M VF 9 1.5
5 68 M AFib 20 13
6 51 F VT >29 2
7 59 M AFib 15 7
8 52 M VT 43 6
9 48 M AFib 21 2.5
10 63 M AFib 33 7.5
11 34 F Aflutter 14 14

Notes: VT — ventricular tachycardia; Afib — Atrial fibrillation; SVT — supraventricular tachycardia; Aflutter — Atrial flutter;
VF — Ventricular fibrillation.
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Fig. 1. Indications for non-AlIT total thyroidectomies.
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Table 2. Comparison between AIT and non-AIT group

Comparisons AIT Non-AIT
Age range 34-82 25-78
Average age 57 52.1
Male 82% 16%
Female 18% 84%
ASA status (2 not documented)
ASA 2 0% 47%
ASA 3 64% 47%
ASA 4 36% 0%
Average weight of thyroid gland 34.1 66.4
Complications
Haematoma 9% 6%
Return to OT 0% 3%
Hypocalcaemia (total) 27% 41%
Mild (PO replacement) 18% 34%
Moderate (IV RX or admit) 9% 6%
Nerve palsy 0% 3%
Infection 0% 3%
Readmission 0% 6%
Deceased within 30 days 9% 0%
Aspiration pneumonia 0% 3%
Thyroid storm 0% 0%

Notes: ASA — American society of anaesthesiologists; PO — per oral; IV — intravenous; RX — treatment.
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Fig. 2. Graphical representation of the complication rates between the two groups.
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non-urgent nature of medically controlled
Grave’s disease, a comparison between the
duration of medical treatment prior to operation
for these patients and the AIT cases cannot
be made. The remainder of the patients in the
non-AlT group were not on anti-thyroid medi-
cation. However, comparisons can be made
between the two groups with respect to surgical
complications as the same surgery was per-
formed for each patient.

Comparison between AIT
and non-AlT

By comparing the surgical outcomes be-
tween the two groups, the relative safety of per-
forming a total thyroidectomy for AIT patients
in comparison to other pathology requiring the
same procedure can be made.

Complications

The complication rates shown in table 2 and
fig. 2 demonstrate similar results between the
AIT and non-AIT groups. Due to the small sam-
ple size, there is lack of power in this study to
confidently determine if there are any statistical
differences between the two groups. However,
what can be seen are the similar trends between
the two groups.

Also, by comparing this studyto an Australian
study, similar complication rates were found.
The most commonly encountered complication
for both studies was temporary hypocalcaemia.
Serpell and Phan (2007) [14] reported rates of
permanent unilateral recurrent laryngeal nerve
palsy of 0.3% (AIT = 0% and non-AIT = 0%) and
permanent hypocalcaemia as 1.8% (AIT = 0%
and non-AIT = 0%). They also reported rates of
significant temporary hypocalcaemia of 13.4%
(AIT = 9% and non-AlT = 6%), non-significant
temporary hypocalcaemia of 23.8% (AIT = 18%
and non-AIT = 34%) and an overall hypocalcae-
mia rate of 38.9% (AIT = 27% and non-AIT =
41%). The rates of postoperative haemorrhage
and wound infection were quoted at 0.9%
(AIT=9% and non-AlIT =6%) and 1.5% (AIT=0%
and non-AIT = 3%) respectively.

A comparison of the rates of hypocalcaemia
between the two groups show that there was
a higher rate of total and mild hypocalcaemia
in the non-AIT group (n = 3 (27.3%) AIT, n =13
(40.6%) non-AlIT). However, there was a higher
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proportion of moderate hypocalcaemia among
the AIT group (n=1,9% for AITandn=2, 6.3%
for non-AIT). Multiple factors may have con-
tributed to this difference between the two
groups.

Weights of thyroid

A hypothesis to explain the difference in
number of hypocalcaemic episodes experi-
enced between the two groups is that the indi-
cation for almost half of the surgeries for the
non-AlT group was compression symptoms.
This would indicate that the thyroid is quite large
and the operation may have been more difficult.
A larger thyroid would require greater dissection
and retraction to obtain optimal vision for safe
excision, which may place the parathyroid
glands at greater risk of being damaged or inad-
vertently removed. To support this hypothesis
the average weights of the thyroid glands were
compared between the two groups. The find-
ings showed the average weight of the thyroid
for the AIT group (34.1grams (range of 14.15-
62 g)) was almost half that of the weight of the
non-AlT group (66.4g (range of 10.7-182.6 Q).
This finding supports the hypothesis and may
also explain the higher rate of nerve palsy in the
non-AlT group.

The AIT group appeared to suffer more
moderate hypocalcaemia, though didn’t require
readmission, unlike the non-AlIT group. This may
be explained by the AIT patient’s having less
physiological reserve or a lower pre-operation
calcium level due to their significant comorbidi-
ties. The AIT patients are also more likely to be
monitored for longer postoperatively due to
their comorbidities. Hence, they may have
developed hypocalcaemia at a similar time to
the non-AlT patients, but due to a prolonged
admission, this may have been detected as an
inpatient compared to an outpatient (as in the
non-AlT group).

However, there was higher rates of haema-
toma formation in the AIT group. Despite the
likely increased dissection in the non-AlT group,
the higher haematoma formation rate could be
explained by the hyperthyroid state in which the
patients entered surgery. It has been docu-
mented in the literature that hyperthyroidism
increases the risk of haematoma formation
[15]. Though the non-AIT patients would have
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likely undergone more dissection and more
likely to have bled, these patients were euthy-
roid at the time of surgery. The single patient
who required a return to theatre for re-operation
was due to haematoma formation causing air-
way distress. This patient was on medical thera-
py for suspected Grave’s disease but their his-
topathology results demonstrated no significant
pathology.

A feature that has previously been used as
a surrogate marker of surgical difficulty is, length
of operation. However, this was not assessed
in the current study due to the variety of sur-
geons and techniques used to complete the
procedures. Over the period of 1998 to 2015,
a variety of methods have been employed to
complete a thyroidectomy, some; such as the
use of LigaSure, have decreased the duration
of the operation significantly [16]. Hence, using
surgery duration as a marker for surgical com-
plexity would be innately flawed.

A significant complication experienced by
a member of the AIT group was death within
30 days of operation. As previously mentioned,
patient 9 passed away four days after the opera-
tion due to the removal of a femoral line which
resulted in haemorrhage. He was taken to thea-
tre to treat the haemorrhage and he suffered
a cardiac arrest on the table from which he
could not be resuscitated.

There were single episodes of aspiration
pneumonia and infection which both occurred in
patients from the non-AIT group. Both patholo-
gies are unfortunate complications of having
surgery under a general anaesthetic. Without
further research, it is unclear whether they
would be more likely to occur in one group in
preference to the other. Notably, the most feared
complication of operating on hyperthyroid pa-
tients; the onset of a thyrotoxic crisis, did not
occur in any of the AIT cases.

Overall, more complications did occur in the
non-AlT group. These results may be linked to
the size of the glands operated on.

ASA

Reasons previously given to abstain from
operating on AIT patients are that they are high
risk and it is dangerous. When comparing the
demographics and comorbidities of the patients
between the two groups it is evident the AlT pa-
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tients are of significantly higher risks for a gen-
eral anaesthetic than the non-AIT patients. This
is evident in the difference in the ASA scores
between the two groups. The AIT patients were
distributed with ~60% scoring an ASA 3 and
30% an ASA 4. In comparison, of the ASA scores
documented for the non-AIT group, 50% of the
non-AIT group were classified as ASA 2 and
50% were classifies as ASA 3; there were no
patients classified as ASA 4 patients in the non-
AIT group. However, the complications docu-
mented do not reflect this significant difference
in ASA scores between the two groups. This
would suggest, that despite their large list of
risk factors, the surgery is of similar risk for both
AIT and non-AIT patients and the apprehension
in offering these patients a general anaesthetic
may not be well-founded.

Yet what must be considered is that an ASA
score is an incomplete and subjective assess-
ment of the patient by a particular anaesthetist.
The anaesthetist for each procedure would have
been a different physician and may have graded
a patient differently from their colleague. The
ASA score also doesn’t include all factors im-
portant to the patient’s likely outcome from the
surgery. Despite this, it is a tool that is regularly
used to provide a summary of the patient’s con-
dition for everyday practice and in this study,
supports what is already known about these two
groups of patients.

As with the differences in anaesthetists,
there was also different surgeons involved with
the total thyroidectomy cases. This inter-sur-
geon variability in complication rates must be
taken into consideration. A prospective study in
which all operations were performed by the
same surgeon and anaesthetist using the same
techniques would remove this variable from the
study.

Reduce mortality

Part of the aim of this study was to assess
if there was any indication as to when a thyroid-
ectomy should be performed in AIT patients to
reduce mortality. It was hypothesised that there
is likely to become a time when the ongoing
stress to the heart from thyrotoxicosis out-
weighs the perceived risks of surgery and it be-
comes beneficial to perform an operation.
Tomisti et al (2012) has previously shown that
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performing a thyroidectomy in AIT patients has
improved their cardiac function; to such a de-
gree as removing the need for cardiac transplant
[6]. This contradicts the results from this study
which show that the two patients who had docu-
mented LVEF values postoperatively (patients
2 and 10), had very similar preoperatively LVEF
values.

An echocardiogram provides a snapshot
of a patient’s health and it is difficult to convey
all the dynamic factors of a patient’s clinical
course via these measurements objectively.
Echocardiograms don’t account for the pa-
tient’s functional status, the health of their other
end-organs, their present clinical state or pro-
pensity for fatal arrhythmias. It is unlikely that
a single measurement of level of cardiovascular
function; such as an ejection fraction, could
be used as an indicator for surgery. Performing
a total thyroidectomy didn’t appear to affect
the patient’s cardiac function in this study but
it did significantly improve the patient’s symp-
toms and this would be an indication to perform
the surgery, sooner rather than later.

Five (patients 1,2 9, 10 and 11) of the elev-
en (45%) AIT patients died within two years of
the operation, compared with no deaths for pa-
tients who had a total thyroidectomy for alter-
nate indications. Though this is quite a sobering
number it is not entirely unexpected. O’Sullivan,
Lewis and Diamond, (2006) demonstrated a
mortality rate of 10%; and subgroup analysis
showed a 50% mortality rate for patients with
severe cardiac dysfunction (LVEF <30%) [17].
Not all of patients who died in this study were
patients with LVEF of <30%. Patients 1 and 11,
both had LVEF < 30%, however, the other three
patients had LVEF values close to normal. This
contradicts the findings of O’Sullivan, Lewis and
Diamond (2006) but as previously mentioned,
a LVEF value doesn’t capture the entire clinical
scenario of a patient [17].

None of the patients died from causes
directly related to the total thyroidectomy.
Patient 1 died from end-stage cardiac disease
22months after the operation. Patient 2 died
from severe cardiogenic shock 6weeks after the
operation. Patient 9 died from a cardiac arrest
after he was taken to theatre to treat a haemor-
rhage in his groin from the removal of a femoral
line. Patient 10 developed multiple organ dys-
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function syndrome and died 10 weeks after the
operation and patient 11 suffered primary car-
diac graft failure after her heart transplant,
2 years after the operation. These deaths were
not related to the operation but were related to
heart dysfunction and AIT. This further empha-
sises the significance of these patients’ initial
cardiac comorbidities and questions the dura-
tion of thyrotoxicosis that is permitted.

Though not documented through echocar-
diographs, the time spent thyrotoxic may have
weakened the already damaged hearts of the
AIT patients. This may have led to a quicker de-
mise in these patients’ conditions over time and
possibly contributed to their deaths. Tomisti et
al (2012) has shown improvement in cardiac
function after thyroidectomies are performed in
AIT patients but all operations in that study were
completed within 30 days of diagnosis and it is
unclear when the preoperative echocardio-
grams were performed [6]. It is also unclear
from that study whether all patients returned to
baseline or whether irreversible damage was
done to the patient’s cardiac function due to AIT.

In comparison to Tomisti’s (2012) study,
some of the patients in this study were treated
medically for significant periods of time; such as
11 weeks for patient 3 [6]. If the decline in car-
diac function caused by AIT is reversible, then
such a duration may be acceptable, provided
the patient is haemodynamically stable.
However, if some of the damage is irreversible
then such a trial of medical treatment should not
be attempted.

A study is needed which documents how
much damage occurred over varying durations
of time spent thyrotoxic and whether it is revers-
ible. Such a study would hopefully identify a safe
duration of a trial of medical therapy before rec-
ommending patients to surgery.

Limitations of study

As previously mentioned, there were a few
limiting features of this study. Firstly, the small
sample size inhibits the performance of useful
statistical analysis due to the lack of power in
the study. This is a factor of studying rare dis-
eases. A method to overcome this would be re-
cruitment of more facilities to be involved in any
prospective trials or to collate and analyse data
from more facilities.
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Another limitation is the inter-surgeon and
anaesthetist variability, which ideally would be
controlled. However due to the rarity of the
disease this is an unrealistic aim and the inter-
surgeon and anaesthetist variability must be
calculated into the analysis.

This study is a retrospective analysis of
chart notes and this lends itself towards bias.
There is bias in the interpretation of the chart
notes and in what information was documented
for each patient. Not all information was includ-
ed for each patient and this resulted in an in-
complete assessment of all the patients.

Conclusions

Total thyroidectomy in patients with AIT
demonstrated comparable clinical outcomes to
total thyroidectomies for other indications.
There was no evidence of mortality risk reduc-
tion by performing a total thyroidectomy or any
correlation to the duration of medical therapy.

This study has also shown that patients with
significant comorbidities and who are high sur-
gical risks are still appropriate for surgery and
in some cases, this may be the best method of
treatment for them.
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