Annals of Medicine and Surgery 81 (2022) 104487

FI. SEVIER

Contents lists available at ScienceDirect
Annals of Medicine and Surgery

journal homepage: www.elsevier.com/locate/amsu

ANNALS OF
N\SEDlCINE

URGERY

Systematic Review / Meta-analysis

Check for

Perioperative management of the thyrotoxic patients: A systematic review [

Misganew Terefe ®, Yosef Belay Bizuneh ”, Yonas Addisu Nigatu”, Debas Yaregal Melesse >

 Department of Anesthesia, College of Medicine and Health Science, Bahir Dar University, Bahir Dar, Ethiopia
b Department of Anaesthesia, College of Medicine and Health Sciences, University of Gondar, Gondar, P. O. Box 196, Ethiopia

ARTICLE INFO ABSTRACT

Keywords:
Management
Medications
Perioperative

Thyroid function tests
Thyrotoxicosis

Background: Thyrotoxicosis is a clinical syndrome produced by a multitude of disorders. Thyrotoxicosis is a
serious medical condition that, if left untreated, can lead to a fatal illness. This review of recent evidences give
additional input for perioperative management of thyrotoxic patients.

Methods: The literatures were found with Boolean operators in the form of thyrotoxicosis AND anesthesia,
antithyroid medications AND perioperative optimization AND beta blockers OR calcium channel blockers in

electronic data base sources such as the Cochrane library, PubMed, and Google scholar. This review was carried
out in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020

statement.

Conclusions: and recommendations: Before surgery and anesthesia, manifestation of thyrotoxicosis including
palpitation, irritability etc should be ruled out.

1. Background

Thyrotoxicosis is frequently confused with hyperthyroidism, how-
ever the two are not synonymous because hyperthyroidism is defined as
an increase in thyroid hormone levels in the thyroid gland’s secretion or
synthesis whereas thyrotoxicosis is a group of signs and symptoms
induced by thyroid hormone’s improper activity in the tissue [1].

Thyrotoxicosis is a clinical syndrome produced by a multitude of
disorders that causes an excess in thyroid hormone in the tissue or in the
thyroid gland [2]. It is a serious clinical problem that can be caused by a
variety of factors, including toxic multinodular goiter, toxic adenoma,
gestational trophoblastic disease, drug-induced hyperthyroidism, grave
disease, genetic, environmental, and endogenous factors may all play a
role in the development of thyrotoxicosis [3].

Hyperthyroidism is a prevalent clinical condition that raises the risk
of complications and necessitates of surgery with a cumulative incidence
of 0.2-1.3% in iodine-rich areas, the prevalence may rise in iodine-poor
areas, in addition to this a total frequency of 1.3% was found in a
nationwide survey in the United States, while an average prevalence of
0.75% was found in a European study [4]. In Africa, the prevalence of
endemic goiter ranges from 1% to 90%, while the incidence of hyper-
thyroidism ranges from 13% to 43.7%, when come to Ethiopia the
prevalence of endemic goiter was 39.9%, with the most prevalent is
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thyrotoxicosis at 43.7% [5]. A study conducted at the University of
Gondar compressive specialized hospital screened patients showed that
14.6% develop hyperthyroidism [6].

If left untreated, thyrotoxicosis can produce a variety of symptoms
such as tachycardia, tremor, palmar sweating, eye problems, irritability,
altered behavior, hot intolerance, fatigability, palpitation, increased
appetite, and weight loss [7]. It also increase the complication rate
including atrial fibrillation, ventricular dysfunction, heart failure and
fasten morbidity and mortality of the patient [8]. Thyrotoxicosis may
also end up with severe form called thyroid storm in uncontrolled pa-
tient and resulting impatient mortality, increased hospital stay, venti-
lation requirement, cardiovascular as well central nervous system
complication [9]. Patients with thyrotoxicosis may require surgery and
anesthesia, and they face additional risks and complications in the
perioperative periods as a result of the increased thyroid hormone,
which affects every body system which indicated that patients with
suspected thyrotoxicosis require adequate perioperative preparation to
mitigate the adverse effects and improve the patient’s outcome [10].

2. Rationale

Thyrotoxicosis is a common finding during a preoperative assess-
ment. Preoperative optimization of thyrotoxicosis patients is crucial for
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Fig. 1. Preferred reporting items for systematic reviews and meta-analysis (PRISMA-2020).

overcoming the difficulties/problems faced during perioperative period,
and there is also unnecessary patient postponement, which has a direct
influence on the patients’ and their parents’ economic, social, and

Table 1
Level of evidences and recommendations.

Level  Types of evidence Degree of recommendation

la Meta-analysis, evidence-based guideline, Strongly recommended,
systematic review of RCT directly applicable

1b Systematic review of one RCT Strongly recommended and

applicable

1c Randomized clinical trail Recommended, applicable

2a Systematic review of case control, cohort Extrapolated evidence from
and retrospective and prospective cohort other study
study

3a Case series, case report Extrapolated evidence from

other study

Source: Good Clinical Practice, GCP, WHO, 2011

psychological load. In addition, inadequate thyrotoxicosis perioperative
optimization will result in unwanted complications, greater hospitali-
zation, and a negative impact on patients, parents, and healthcare de-
livery. There is still debate about perioperative optimization of
thyrotoxicosis patients undergoing surgery and anesthesia, so this re-
view of recent evidences give additional input for perioperative man-
agement of thyrotoxicosis patients to achieve a uniform level of care for
uncontrolled thyrotoxicosis patients.

3. Methods

The literatures were found with Boolean operators in the form of
thyrotoxicosis AND anesthesia, antithyroid medications AND perioper-
ative optimization AND beta blockers OR calcium channel blockers in
electronic data base sources such as the Cochrane library, PubMed, and
Google scholar. The literatures were extracted using preferred reporting
item for systematic review and meta-analysis (PRISMA) format (Fig. 1).
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The literatures comprised thyrotoxicosis patients in English version from
the last ten years were included in this document. Duplication was
deleted from all of the materials and entered into the endnote version x8
software and finally 35 pieces of literatures were incorporated into the
final output. Following a thorough literature review, the following
recommendations were derived from the degree and quality of evidence
level using good clinical practice (GCP), world health organization
(WHO), 2011 with la-meta-analysis, evidence-based guideline, and
systematic review of randomized controlled trials (RCTs), 1 b-random-
ized controlled trial (RCT), 2a-systematic review of cohort and case
control studies and 3a-case reports and case series (Table 1). The
evidence-based summary was created by examining the risk and benefit,
cost, and available resources for thyrotoxicosis management and opti-
mization. This review was carried out in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
2020 statement [11]. This paper also registered in research registry with
identifying number reviewregistry1408 with a link: https://www.rese
archregistry.com/browse-the-registry#registryofsystematicreviewsme
ta-analyses/

We evaluated our systematic review compliance by using AMSTAR 2
criteria and fell in moderate quality [12].

4. Areas of controversies

There are numerous debates over how to manage and optimize
thyrotoxicosis patients. Thyrotoxicosis is caused by a combination of
factors, from which an RCT found that continuing antithyroid drug
(ATD) for 60-120 months is more effective than 12-18 months [12].
Another systematic review and meta-analysis of the effects of long-term
ATD treatment (more than 24 months) found that it is effective and safe
to use ATD for such a long time [13]. According to a nationwide survey
conducted in Italy in 2014 on the length of ATD, the majority of patients
in clinical practice are taking the medicine for 12-24 months to achieve
euthyroid status prior to surgery [13].

According to a 2018 European thyroid association guideline on ATD
for adult patients is a therapeutic option, if relapse occurs even after
ATD is completed, revising the treatment regimen or changing the type
of drug is a good option, and if the above treatment modality is not
working, definitive therapy is the mainstay of treatment of choice [14].

The length of ATD is determined by the patient’s condition and the
normalization of thyroid function tests, according to a recommendation
published by the American thyroid association in 2016 the drug should
be continued for 12-18 months, but if the patient is pregnant, the drug
should be stopped and replaced with propylthiouracil (PTU), if the pa-
tient has a recurrence, ATD must be continued for another 18 months
[15]. A randomized control trial on the effect of amiodarone on
amiodarone-induced thyrotoxicosis found that amiodarone should be
stopped to make the patient euthyroid due to the increased severity and
time it takes to become euthyroid [16].

The preferred treatment option for amiodarone caused thyrotoxi-
cosis is glucocorticoid, according to a European thyroid association
recommendation published in 2018. Based on a risk-benefit analysis and
the severity of cardiac dysfunction in this patient, the decision to dis-
continue amiodarone was made [17].

5. Discussion

A study done on preoperative evaluation in patients with subclinical
hyperthyroidism, and the patient has signs and symptoms of thyrotox-
icosis, a full preoperative evaluation of each organ system is required,
including laboratory and imaging tests such as thyroid function tests,
complete blood counts, and ECG (2a),[15].

Frans Brandt and colleagues conducted a review and meta-analysis of
case control and cohort studies in Denmark on the association between
overt hyperthyroidism and mortality which found that there is a
devastating complication of thyrotoxicosis, which increases the
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patient’s mortality rate by 20% when compared to euthyroid patients
(1a) [16].

Yang LB and colleagues conducted a meta-analysis of cohort studies
to determine whether subclinical hyperthyroidism increases the risk of
cardiovascular complications, mortality, and morbidity found that pa-
tients with subclinical hyperthyroidism have a 19% risk of cardiovas-
cular disease, 52% risk of cardiovascular mortality, and 25% risk of
cardiovascular morbidity (1a) [18].

A systematic review and meta-analysis on the length of ATD found
that extended administration of ATD for more than 24 months is related
with a lower rate of relapse and complication as compared with shorter
duration of taking ATD [19] (1a).

A retrospective cohort study conducted on thyrotoxicosis patients at
University of Gondar Comprehensive and Specialized Hospital found
that patients receiving ATD for a short period of time do not fully return
to normal, thyroid function test (TFT), but as the duration of ATD use
increases TFT fully normalizes, due to this, patients who take ATD for
more than one year had better TFT normalization than those who take it
for less than one year [20] (2a).

Jackie Gilbert conducted a review on the optimization of high-risk
patients, including increasing age, male sex, and underlying cardiovas-
cular illness which found that atrial fibrillation is a significant risk factor
for increased mortality and in order to avoid a crisis medications such as
propranolol, atenolol, and calcium channel blockers such as Diltiazem
and verapamil are used as an alternative if beta blockers are not toler-
ated (2a) [21].

A review done by Carina P. Himes’ on the optimization of thyro-
toxicosis patients, If the surgery is elective, it should be optimized until
euthyroid, but if it is an emergency, intravenous beta blockers, corti-
costeroids, oral ATD, and antihypertensive medication should be on
hand (2a) [22].

A review done by Maguy Chiha and colleagues in the United States
found that around 10% of thyroid storm deaths were documented and
this is strongly linked to uncontrolled hyperthyroidism that requires
surgery and to reduce the mortality and morbidity early diagnosis and
early treatment before surgery is necessary (2a) [23].

A study done in Denmark on the comparison of treated and untreated
hyperthyroidism patient states that well controlled hyperthyroidism has
a significant reduction of mortality when compared with untreated pa-
tients (2a) [24].

Rodolfo J Galindo and colleagues found that patients who develop
thyroid storm have a 12-fold increased mortality when compared to
thyrotoxicosis without thyroid storm, this shows that patients with
thyrotoxicosis need to be treated to avoid life-threatening complications
(2a) [25].

Claire L. Wood et al. conducted on drug dose titration and block and
replace on thionamide for patients identified and treated for thyrotoxi-
cosis found that there is no difference in biochemical stability between
block and replace and dose titration (1c) [26].

Eskes SA et al. conducted a multicenter RCT on the continuation of
amiodarone in amiodarone-induced thyrotoxicosis and the treatment
modality utilized, which was divided into three groups: prednisone,
sodium perchlorate, and perchlorate. Finally, the results suggest that
euthyrodism can be achieved even if amiodarone is continued in pa-
tients with thyrotoxicosis caused by amiodarone, and that prednisone, a
regularly used medicine, is preferred over the other two medications
(1c) [27].

A study on the continuation of amiodarone in amiodarone induced
thyrotoxicosis type two patients treated with prednisone for cardiovas-
cular system abnormalities, there is recurrence and severity of thyro-
toxicosis due to amiodarone continuation, so it conclude that treatment
with prednisone for amiodarone induced thyrotoxicosis patient and
continuing amiodarone in this patient, it delay normalization period of
thyrotoxicosis (1c) [16].

A randomized controlled trial conducted by Tetsuya Tagami et al. on
the effect of beta blockers and antithyroid drugs in new onset
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Table 2
The results of the reviewed literatures.
Authors Year Title Study design Intervention Outcome recommendation Level of
evidence
Ross DS et al. 2016  Diagnosis and management of Evidence based Use of ATD, beta Diagnosis and management  Strongly la
hyperthyroidism and other cause ~ guideline blocker of thyrotoxicosis recommended and
of thyrotoxicosis directly applicable
Maia AL et al. 2013  Diagnosis and treatment of evidence Use of ATD, beta Diagnosis and treatment of Strongly la
hyperthyroidism guideline blocker hyperthyroidism recommended and
directly applicable
Brandt F 2011 Association between overt Review and meta- - Increase mortality rate Strongly la
hyperthyroidism and mortality analysis recommended and
directly applicable
Yang LB et al. 2012  Subclinical hyperthyroidism and ~ Meta-analysis of - Mortality rate Extrapolated la
the risk of cardiovascular events cohort study evidence from other
and all-cause mortality study
Wood CL et al. 2020  Randomized trial of block and RCT Comparison Effect of dose titration over =~ Recommended and 1c
replace vs dose titration block replace applicable
thionamide
Tagami et al. 2012  Short-term effects of p-adrenergic =~ RCT Comparison of beta  No effect on combination Strongly lc
antagonists and methimazole in blocker and treatment for thyrotoxicosis ~ recommender and
new-onset thyrotoxicosis caused metamizole but stable cardiovascular applicable
by Graves’ disease system
Sadiq AM et al. 2021  Challenges in the Management of ~ Case report Propranolol, Management of cardiac Weakly 3a
Thyrotoxicosis Associated with digoxin, problem due to recommender
Atrial Fibrillation and Heart Carbimazole, and thyrotoxicosis
Failure furosemide
Al Jassim A 2018  do patients with graves’ disease Cohort Beta blocker, PTU, Development of thyroid Extrapolate evidence 2a
need to be euthyroid prior to potassium iodide, storm from other study
surgery and steroid
Marcia Rashelle 2017  Perioperative optimization of Review Beta blocker, ATD, Continuation of beta Extrapolated 2a
Palace thyrotoxicosis patient blocker postoperatively and  evidence from other
discontinuation of ATD study
Azizi F et al. 2017  Long term ATD treatment Systematic ATD Duration of ATD Strongly la
Review and meta- recommender&
analysis directly applicable
Eyob Alemayehu 2019  Normalization of TFT in Retrospective PTU, atenolol Normalization of TFT Extrapolate evidence 2a
Gebreyohans thyrotoxicosis patient cohort from other study
et al.

ATD; Antithyroid Drug, PTU; propylthiouracil, TFT: Thyroid function test.

thyrotoxicosis for grave disease randomized on 28 patients adding beta
blockers to ATD has no effect on thyroid function reduction but it does
stabilize sympathetic hyperactivity (1c) [28].

Another study using beta blockers to manage thyrotoxicosis patients
undergoing non-thyroid and thyroid surgery has a significant effect in
reducing sympathetic activity in the cardiac system, particularly in the
preoperative period when ATD is not being used (2a) [29].

A review on emergency thyroid storm management, a combination
of treatment approaches is required to reduce patient morbidity and
mortality including supportive care, antithyroid medication, adrenergic
blocker, corticosteroid, paracetamol, and treatment of the cause is the
mainstay of thyroid crisis management (2a) [30].

Marcia Rashelle Palace study on perioperative optimization of
thyrotoxicosis patients, who are scheduled for surgery should be pre-
operatively prepared for euthyroid to reduce thyrotoxic crisis, including
thyroid storm and cardiac problems and thyrotoxic patients were given
ATD, such as PTU 100-150 mg every 6-8 h, propranolol 10-40 mg, and
calcium channel blockers as an alternative. Both ATD and beta blockers
were continued postoperatively, but ATD was discontinued following
thyroidectomy, in addition to this Lugols solution or potassium iodide,
beta blocker, and glucocorticoid are the drugs of choice if the surgery is
emergency to make the patient hemodynamically stable (2a) [31].

A study done on thyroid storm management states that giving ATD
like PTU 600 mg loading and 200-300 mg maintenance every 6hr and
propranolol 40-80 mg every 4hr and hydrocortisone 100 mg every 8hr
and as well as hemodynamic support [32].

A study states that thyrotoxicosis causes catastrophic cardiac com-
plications that are difficult to manage, such as atrial fibrillation and
heart failure, so preoperative optimization of thyrotoxic patients is
required to reduce this problem (3a) [33].

A study done on anesthesia management of thyrotoxicosis patient
come for surgery incorporated under consideration including reduction
of stress response condition, reducing sympatitic hyper activity drugs,
making anesthesia deep, using standard monitoring if available invasive
monitoring and reserve intensive care bed (3a) [34].

A substantial cardiac consequence involving shortness of breath,
abrupt heart failure, dilated cardiomyopathy, atrial fibrillation, and
cardiomegaly was reported with uncontrolled toxic goiter without a
previous history of cardiac problems (3a) [35].

A review on the optimization of thyrotoxic patients undergoing
surgery on the day before surgery, patient must be euthyroid in order to
lower the risk of thyrotoxicosis complications by using antithyroid
medicine, beta blockers, radioiodine, and potassium iodide (2a) [36].

A case report and literature review on the anesthesia implications of
severe hyperthyroidism secondary to molar pregnancy found that pre-
operative optimization of uncontrolled thyrotoxicosis patients second-
ary to molar pregnancy is necessary, and regional anesthesia is the most
important anesthesia technique used to overcome this complication (3a)
[37]. The results of the reviewed literatures were summarized below
(Table 2).

6. Conclusions and recommendations

Thyrotoxicosis is a serious medical condition that, if left untreated,
can lead to a fatal illness. Before surgery and anesthesia, manifestation
of including palpitation, irritability, lack of concentration, hot intoler-
ance, weight loss, increased appetite, and signs such as tachycardia,
atrial fibrillation, palmar sweating, ataxia tremor, pulmonary embolism,
stroke, and hypertension must all be ruled out. In addition to the history
and physical examination, a patient-centered laboratory and imaging
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Preoperative assessment in Patient with thyrotoxicosis
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Palmar sweating
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- Increased appetite
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/

If the patient has more than one sign and symptom of thyrotoxicosis

- Do thyroid function test: TSH, T3 AND T4
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- Do ECG and in addition to this full assessment of patient condition mandatory

i

If the patient diagnosed as thyrotoxic

g 2

Decide Urgency of surgery

L 2
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Emergency e I . / . \
% Cancel the procedure and optimize the patient After controlled sign,

- Proceed for 12 to 18 months symptom & laboratory
the ¢+ Psychological reassuring and counseling finding in the normal
surgery «¢+ Start PTU 150- 200mg oral initially then 100- range: - proceed the

150 mg titrate based on patient condition OR surgery and anesthesia.
Carbimazole 10-40mg oral
‘ + Propranolol 10-40 Elg oral OR atenolol If not controlled
Go to next 25mg initially then titrate to 12.5mg based on -Defer for optimization
page response until resolution of adrenergic effect .
OR calcium channel blocker as alternative - ree hecking of the ATD
Follow the status of the patient initially 4-6 fegimen
weeks then at 3month, 6month and 1 year - rule out the reason for
interval uncontrolled
thyrotoxicosis and act

\accordingly /

Fig. 2. Flow diagram of perioperative management of thyrotoxic patients.

modality, such as a whole blood count, thyroid function tests (TSH, T3
and T4), ECG and x-ray, and organ function tests, are required,
depending on the patient’s condition (age, comorbidity).

Surgery and anesthesia should be postponed in elective thyrotoxi-
cosis patients, and the patient should be optimized with PTU 100-200
mg for 12-18 months, propranolol 10-40 mg until sympathetic activity
stabilizes, Carbimazole 10-40 mg, and potassium iodide for 10 days, so
thyroid function tests must be repeated every 4-6 weeks, followed by
three-month and six-month intervals; if toxic manifestations are

reduced, ATD must be titrated to reduce drug side effects, in addition to
this patient counseling, psychological reassurance, and follow-up are
required to achieve good thyrotoxicosis control. If the situation is an
emergency, adequate preparation for a thyrotoxicosis crisis is required.
Premedicate with propranolol 0.1-0.15 mg/kg iv, PTU 200-400 mg
oral, diazepam 5-10 mg, and prepare hydralazine, Lidocaine, cortico-
steroid such as hydrocortisone 100 mg or dexamethasone 2 mg every
4-6hr for 72 h.

If the type of surgery allows it, regional anesthesia and peripheral
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If emergency

ﬁeoperatively

- full history and physical
examination

- Give propranolol 40mg every
3-4 times/day and continued
postoperative until stable OR
Esmolol 50-100ug/kg/min
AND

- Give PTU 200mg po every 4-
6 hr. and stop postoperatively
for thyroidal surgery and
continue for non-thyroidal
surgery OR Carbimazole 10-
40mg po AND

- Hydrocortisone 100mg every
8hr OR dexamethasone 2mg
every 6hr and tapered for 72
hr. postoperative

- Diazepam 0.1 to 0.3 mg/kg
iv/ 5-10mg po

- Prepare hydralazine 20 mg

/

\y Induction and \

maintenance Emergence and \
< If site of surgery post-operative
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by using: anesthesia
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inhalational
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\ laryngoscope /

6hr for fever

AND

ug/kg/min AND

stable
- Treating precepating factor for thyroid storm

If thyroid storm develops during perioperative period

- Oxygen support, hydration and hemodynamic support
- Cooling and give paracetamol 325- 650 mg every 4-

- Give PTU 600 mg po loading dose then 200-250 mg
every 4-6hr, maximum dose of 1200-1500mg/day

- Propranolol 40-80mg or 1-2mg iv bolus, repeated 10- -
15 until getting desired effect OR Esmolol 100-150

- Hydrocortisone 100mg iv loading then 100mg 3 times
per day OR dexamethasone 2mg every 4-6hr until

- Putin intensive care unit and giving intensive care

If convulsion thyrotoxicosis occur

- Go with ABCDE approach

- Call for help

- Diazepam 10mg, give additional
dose of diazepam if not recover

If convulsion continue give general
anesthesia

- Oxygen support

- Give

thiopental 3-5mg/kg OR

propofol 2-3mg

Fig. 2. (continued).

nerve block are preferable to general anesthesia. If not, proceed with
general anesthesia at a deep and smooth level using fentanyl 1-2pg/kg,
thiopental 3-5 mg/kg, or propofol 2-3 mg/kg, Lidocaine 1.5 mg/kg,
halothane, and muscle relaxant with suxamethonium and vecuronium.
Avoid drugs or using with caution that has symptomimic effect. If a
thyrotoxicosis crisis such as a thyroid storm occurs manage it accord-
ingly. First, determine whether or not there is thyrotoxicosis by using the

Akamizu diagnostic criteria for thyroid storm, then follow the ABCDE
approach, call for help, give paracetamol 325-650 mg every 6hr, hy-
drocortisone 2-4 mg/kg, propranolol 0.15 mg/kg or 40-80 mg, PTU
400-600 mg, cooling and hydration is required, and if convulsion
thyrotoxicosis occurs, a good approach is to use diazepam 10 mg,
ventilation, oxygenation, and mechanical support in the intensive care
unit. If you experience a cardiac arrhythmia, follow the cardiac life
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NB. We can use the diagnosis for management of thyroid storm according to Akamizu

diagnostic criteria and feature of thyroid storm.

convulsion and coma)

Fever = greater than 38 degree c

iv on new York heart association)

bilirubin >3mg/dl

No. Diagnostic component for thyroid storm
1. Increasing thyroid function test ( decrease TSH, increase T3 and T4)
2. Central nervous system manifestation ( restlessness, delirium, psychosis, lethargy,

Non-central nervous system manifestation

Tachycardia >=130bpm including tachyarrhythmia(atrial fibrillation)

Congestive heart failure ( pulmonary edema, rales over the lung, cardiogenic shock, class

Gastrointestinal and hepatic abnormality ( nausea, vomiting, diarrhea, jaundice and serum

Diagnosis

Definitive thyroid storm

Suspected thyroid storm

Elevated thyroid hormone +
One central nervous system manifestation +

One non-central nervous system manifestation
OR raised thyroid function test + 3 or more

non-central nervous system manifestation

Full filling the definitive criteria as above but
thyroid hormone level not determined + history of

thyroid disease + exophthalmos+ goiter

Fig. 2. (continued).

support guidelines and antiarrhythmic management protocol.

Patients with thyrotoxicosis symptoms and elevated thyroid function
tests should be optimized for 12-18 months, or until the patient is in a
euthyroid state. Consider the patient’s overall condition, as well as risk-
benefit analysis, when performing perioperative optimization (Fig. 2).
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