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In patients with failed hormone regulation who are scheduled for indispensable total thyroidectomy, the risk of thyroid storm
with severe end-organ complications has to be anticipated.This case report presents the successful surgical and anaesthesiological
management of a patient with Graves’ disease, without any signs of perioperative thyroid storm. Possible recommendations for
treatment are presented.

1. Introduction

Graves’ disease is one of the most common causes of hyper-
thyroidism. Thyroid-stimulating hormone (TSH) receptor
antibodies in the blood stimulate the thyroid gland, resulting
in diffuse thyroid enlargement. Patients exhibit suppression
of pituitary TSH and increased levels of thyroxine (T4) and/or
triiodothyronine (T3) [1]. The primary goals before surgery
are creating a euthyroid state, assessing the degree of end-
organ complications, and determining the extent of airway
involvement [2].

For elective surgery with preceding successful treatment
of hyperthyroidism, risk of hormone deterioration in the
form of a thyroid storm is unlikely. A thyroid storm is
characterized by a rapid increase in circulating T3 and T4,
tachycardia, hypertension, and hyperthermia [3]. Inorganic
iodide and antithyroid drugs are recommended in patients
with thyroid storm caused by thyrotoxic diseases associated
with hyperthyroidism [4]. We report a case of successful
management of a patient with Graves’ disease and failed
hormone regulation due to severe medication nonadherence
who was scheduled for indispensable total thyroidecto-
my.

2. Case Presentation

A 23-year-old woman (height, 165 cm; weight, 65 kg) with
Eurasian background presented with dyspnoea on exertion,
notable tremor, bulging eyes, enlarged thyroid gland, hyper-
tension (blood pressure, 150/90 mmHg), and tachycardia
(128 beats/min) to a general practitioner. The patient was
diagnosed with bronchial asthma at the age of twelve and
is medicated with salbutamol and budesonide/formoterol.
Biochemical investigations revealed a derangement of thyroid
function in terms of Graves’ disease (Table 1). Thyrotropin
receptor antibodies showed high titres of 25.29 U/L. The
patient was started on carbimazole (up to 80 mg/day) and
propranolol (40 mg, 4 times a day) by a practitioner.
Although beta blockers are generally contraindicated in
patientswith bronchial asthma, they can be used cautiously in
patients in whom heart rate control is essential under careful
monitoring of pulmonary status [5]. After twomonths on car-
bimazole, the patient was admitted to the university hospital
for evaluation by an endocrinologist. The patient showed dys-
pnoea on exertion as well as hyperthyroidism-related mental
instability, and blood hormone levels remained high. There-
fore, thyrostatic therapy was changed to propylthiouracil
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(50 mg, 3 times a day). Radioactive iodine therapy was
not considered because of the risk of worsening of Graves’
orbitopathy [6]. A low-iodine diet was prescribed. However,
after 10 days propylthiouracil treatment was stopped because
the patient suffered from adverse effects of nausea and vom-
iting. Carbimazole was restarted despite persisting sickness.
Blood hormone levels improved and were half of the initial
levels (Table 1). However, the results remained high. The
volume of the enlarged thyroid gland was estimated as 35 mL
by using ultrasound (threshold value, 18 mL).Thyroidectomy
was urgent because of severe hyperthyroidism-related severe
mental instability, noncompliance of the patient, and threat
of therapy withdrawal by the patient. Due to the urgency of
thyroidectomy and treatment nonadherence in the present
affective disorder, the patient could not be prepared with
intravenous glucocorticoids prior to surgery. The patient
was scheduled for surgical and anaesthesiological evaluation
in another hospital. She suffered from endocrine orbitopa-
thy and complained of diplopia and blurry vision. Severe
hyperthyroidism-related mental instability and anxiety and
tearfulness were noted, with a high level of suicide risk.

Premedication consisted of oral administration of mida-
zolam 7.5 mg. The patient was less agitated than the previous
day, and her pulse rate normalized to 80 beats/min. Her
blood pressure was 120/80 mmHg. General anaesthesia was
induced through intravenous administration of midazolam
4 mg, sufentanil 20 𝜇g, and propofol with a high target
plasma concentration of 8 𝜇g mL–1 over 3 min by using
the Arcomed infusion device (Arcomed Medical Systems,
Regensdorf, Switzerland). The depth of anesthesia was mon-
itored through bispectral index, BISx, using the Aspect
Medical Systems’ XP platform technology (Philips Medical
Systems, Eindhoven,TheNetherlands).When the patient lost
consciousness with this initial target plasma concentration, a
radial arterial catheter was placed to enable continuous blood
pressure measurement. Muscular paralysis was induced after
intravenous administration of rocuronium (25 mg). Prior
to endotracheal intubation, hydrocortisone (100 mg) and
esmolol (30 mg) were administered intravenously. Endotra-
cheal intubation was effortlessly performed using a cuffed
tube (inner diameter, 7.0 mm) in the first attempt through
video laryngoscopy with a C-MAC blade (Karl Storz Com-
pany, Tuttlingen, Germany). External manipulation of the
neck was avoided. The lungs were mechanically ventilated at
a rate of 12–14 bpmwith 60% oxygen in nitrogen with a Flow-
I ventilator (Maquet, Rastatt, Germany). Minute volume was
adjusted to maintain end-tidal carbon dioxide concentration
at 4.5 and 5.0 kPa. Target plasma concentrations of propofol
were titrated to maintain low BIS target values (between 6
and 10) throughout the intraoperative period. In addition,
midazolam was administered repetitively as an antiepileptic
drug. During the thyroidectomy, squeezing and mobilization
of the thyroid gland was avoided, and accurate bipolar
coagulation was performed.

Recurrent laryngeal nerve was monitored through endo-
tracheal tube electrodes by using theAvalancheNovimed sys-
tem (Dr Langer Medical, Waldkirch, Germany) throughout
the surgical procedure, which lasted 2 h and 15 min. The

patient remained hemodynamically stable without episodes
of tachycardia or cardiac arrhythmias. However, BIS values
highly fluctuated with sharp and sudden increases up to
70 within seconds, despite uncommonly high amounts of
anaesthetics (propofol, 3274 mg; sufentanil, 250 𝜇g; and
midazolam, 78 mg in total). Therefore, tracheal extubation
was delayed, and the patient was transferred to an intensive
care unit; tracheal extubation was performed after 3 h. Subse-
quently, the patient showed hyperthyroidism-related mental
instability and noncooperation. The next day, a computed
tomography scan of the head was performed because the
patient experienced formication and sensory disturbances,
including weakness and convulsions of the right arm as well
as dyspnoea. Imaging did not reveal any pathology, and the
symptoms were interpreted as a part of a hyperventilation
episode. Carbimazole and propranolol medications were
stopped. The patient was discharged on the third postop-
erative day. The results of biochemical investigations are
presented in Table 1.

Histology revealed benign tissue samples. Seven days
postoperatively, hormone substitution was initiated with
levothyroxine. Possible adjustments of medication were
defined, with the objective of achieving a clinically euthyroid
state with TSH levels between 0.5 and 2.5 mU/L.

3. Discussion

Patients with Graves’ disease presenting for any type of
surgery should ideally be biochemically and clinically euthy-
roid [6]. In our patient, antithyroid drugs and beta blockers
did not relieve the symptoms of thyrotoxicosis, and thyroid
hormone levels remained high. Despite endocrine imbalance,
no manifestation of uncontrolled and severe derailment
occurred. Some cornerstones of patient management are
highlighted and discussed here.

Critical circumstances such as the adverse side effects
of antithyroid drugs and noncompliance with a medication
can lead to uncontrolled thyrotoxicosis. The risk of life-
threatening complications should be compared with the risk
of anaesthesia and surgery. A patient may prefer surgery in
order to avoid the adverse effects of antithyroid medication,
to avoid radioiodine, and to obtain rapid correction of the
endocrine system. In general, medication nonadherence is a
missed opportunity for therapeutic benefit and for a patient’s
protection. In our patientwith severemalcompliance, surgery
could not be postponed because of intolerance to medication
and severe hyperthyroidism-related mental instability with
a high level of suicidality. Occurrence of intraoperative [7]
and postoperative [8] thyroid storm has been reported prior
to the induction of anaesthesia [9]. Inorganic iodide should
be administered simultaneously with antithyroid drugs to
patients with thyroid storm caused by thyrotoxic diseases
associated with hyperthyroidism (strength of recommen-
dation: high; quality of evidence: moderate) [4]. Thus, in
the present case, to avoid the aggravation of the patient’s
preoperative condition, particular care was required. Gaining
the patient’s confidence, adequate premedication, and a quiet
environment is crucial prior to the induction of anaesthesia.
Because thyroid size and dyspnoea and globus sensation are
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positively correlated [10], a ramped positioning of the head is
required in patients with a large thyroid gland.

Corticosteroids should be administered as prophylaxis
for relative adrenal insufficiency caused by the hyperme-
tabolic state in the case of thyroid storm (strength of recom-
mendation: high; quality of evidence: moderate) [4].Thyroid
storm predisposes a patient to develop supraventricular
tachycardia, which can lead to severe cardiopulmonary dys-
function [11]. Thus, invasive blood pressure measurement is
highly recommended. Extreme hemodynamic changes after
injecting glycopyrrolate have been reported in a patient with
hyperthyroidism [12].

As excessive amounts of thyronines shorten the biological
half-life of the beta adrenergic blocking agents, long-acting
and complementary short-acting beta blockers are highly rec-
ommended in patients with trophoblastic hyperthyroidism
[9]. For immediate hemodynamic regulatory interventions,
esmolol infusions (up to 200 𝜇/kg/min) are advocated [9].
However, propranolol alone does not prevent thyroid storm
[13]. In the rapid preoperative preparation of a patient with
severe thyrotoxicosis, the safety and effectiveness of beta
blocking agents can be increased using corticosteroids up to
the day of surgery [14]. In our patient, hydrocortisone was
administered after the induction of anaesthesia.

Thyroid storm is nearly ruled out in well-medicated
patients with Graves’ disease. However, severe thyrotoxico-
sis, which can be triggered by anaesthesia and/or surgery/
manipulation of the thyroid gland, exhibits a high mortality
rate of approximately 10% [15, 16].Therefore, external manip-
ulation of the neck during intubation should be avoided.
Endotracheal intubation should be effortlessly performed.
During surgery, tissue compression and luxation of the vital
thyroid gland should be avoided. Surgical excision requires an
adequate transverse neck incision and accurate coagulation.

LowBIS values were achieved to avoid any stress response
with a concomitant risk of thyroid storm [1]. However, in this
case report, equilibrating our patient with anaesthesia was
difficult because BIS values showed a very wide range with
sharp and sudden increases. No changes in body temperature
and haemodynamics occurred. In patients with intraoper-
ative thyroid storm, an abrupt rise in body temperature,
mimicking malignant hyperthermia, has been reported [8,
17]. Tonic-clonic seizures associated with thyroid storm have
been reported [18]. Thus, for raising the potential seizure
threshold, midazolam was repetitively administered as an
antiepileptic drug. It is also reasonable to perform endotra-
cheal extubation in a quiet environment.

In conclusion, possible recommendations forminimizing
the risk of thyroid storm in patients with Graves’ disease and
failed hormone regulation who are scheduled for indispens-
able total thyroidectomy include the following:

(i) Minimizing any risk for stress response, including
anaesthesiological and surgical precautions

(ii) Use of long-lasting and short-acting beta adrenergic
blocking agents in combination with corticosteroids

(iii) Close communication between the surgeon and the
anaesthetist

(iv) Adequate patient monitoring, including invasive
blood pressure measurement and BIS monitoring

(v) Considerably enhanced depth of anaesthesia and
application of antiepileptic drugs

(vi) Postoperative monitoring of the patient in an inten-
sive care unit

(vii) Awareness of the possibility of life-threatening pre-,
intra-, and even postoperative thyroid storm

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

The authors deeply thank Dr. Hermann Engel for his expert
advice as an endocrinologist. They also thank the members
of the Department of Anesthesiology and Intensive Care
Medicine and the Department of Surgery, Hospital of Zol-
likerberg, for their discipline-specific support during the
patient’s treatment. Furthermore, they would also like to
thank Sabine Ultsch for revising this case report.

References

[1] M. Koranski, E. Long, R. Greco, and F. Mihm, “Endocrine
surgery,” in Anesthesiologist’s Manual of Surgical Procedures, R.
A. Jaffe andS. I. Samuels, Eds., pp. 658–668, LippincottWilliams
andWilkins, Pennsylvania, Pa, USA, 2009.

[2] S. Elisha, M. Boytim, S. Bordi, J. Heiner, J. Nagelhout, and
E. Waters, “Anesthesia case management for thyroidectomy,”
AANA Journal, vol. 78, no. 2, pp. 151–160, 2010.

[3] L. A. Gavin, “Thyroid crises,”Medical Clinics of North America,
vol. 75, no. 1, pp. 179–193, 1991.

[4] T. Satoh,O. Isozaki, A. Suzuki et al., “Guidelines for themanage-
ment of thyroid storm from the Japan thyroid association and
Japan endocrine society,” Endocrine Journal, vol. 63, no. 12, pp.
1025–1064, 2016.

[5] D. S. Ross, H. B. Burch, D. S. Cooper et al., “2016 american
thyroid association guidelines for diagnosis and management
of hyperthyroidism andother causes of thyrotoxicosis,”Thyroid,
vol. 26, no. 10, pp. 1343–1421, 2016.

[6] K. A. Ponto, S. Zang, and G. J. Kahaly, “The tale of radioiodine
and graves’ orbitopathy,” Thyroid, vol. 20, no. 7, pp. 785–793,
2010.

[7] R. S. Bahn, H. B. Burch, D. S. Cooper et al., “Hyperthyroidism
and other causes of thyrotoxicosis: management guidelines of
the american thyroid association and american association of
clinical endocrinologists,” Thyroid, vol. 21, no. 6, pp. 593–646,
2011.

[8] E. A. Hirvonen, L. K. Niskanen, andM. M. Niskanen, “Thyroid
storm prior to induction of anaesthesia,” Anaesthesia, vol. 59,
no. 10, pp. 1020–1022, 2004.

[9] Y. S. Kang, J. W. Kim, and K. H. Hong, “Thyroid storm during
thyroidectomy of the thyrotoxicosis patient: a case report,”
Korean Journal of Anesthesiology, vol. 35, no. 2, pp. 385–390,
1998.

[10] T. Samra, R. Kaur, N. Sharma, and L. Chaudhary, “Peri-
operative concerns in a patient with thyroid storm secondary



Case Reports in Anesthesiology 5

to molar pregnancy,” Indian Journal of Anaesthesia, vol. 59, no.
11, pp. 739–742, 2015.

[11] J. J. Shin, H. C. Grillo, D. Mathisen et al., “The surgical man-
agement of goiter: part I. preoperative evaluation,” The Laryn-
goscope, vol. 121, no. 1, pp. 60–67, 2011.

[12] D. A.Wald andA. Silver, “Cardiovascularmanifestations of thy-
roid storm: a case report,” The Journal of Emergency Medicine,
vol. 25, no. 1, pp. 23–28, 2003.

[13] J. T. Park, H. K. Lim, J. H. Park, and K. H. Lee, “Thyroid storm
during induction of anesthesia,” Korean Journal of Anesthesiol-
ogy, vol. 63, no. 5, pp. 477-478, 2012.

[14] M. Eriksson, S. Rubenfeld, A. J. Garber, and P. O. Kohler, “Pro-
pranolol does not prevent thyroid storm,” The New England
Journal of Medicine, vol. 296, no. 5, pp. 263-264, 1977.

[15] S. Tay, E. Khoo, C. Tancharoen, and I. Lee, “Beta-blockers and
the thyrotoxic patient for thyroid and non-thyroid surgery: a
clinical review,” Open Access Anaesthetics, vol. 1, no. 1, article 5,
2013.

[16] T. Akamizu, “Thyroid storm: a japanese perspective,” Thyroid,
vol. 28, no. 1, pp. 32–40, 2018.

[17] A. Y. Chen, V. J. Bernet, S. E. Carty et al., “American thyroid
association statement on optimal surgical management of
goiter,”Thyroid, vol. 24, no. 2, pp. 181–189, 2014.

[18] K.R. Peters, P.Nance, andD.W.Wingard, “Malignant hyperthy-
roidism or malignant hyperthermia?” Anesthesia & Analgesia,
vol. 60, no. 8, pp. 613–615, 1981.


