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Abstract

Background: Thyroid storm also known as thyrotoxic crisis, is a rare but is a severe and life-threatening condition characterized by an extreme
increase in thyroid hormones, leading to hyper-metabolism and multi-organ dysfunction. It often occurs in patients with undiagnosed or poorly
managed hyperthyroidism, precipitated by factors such as infection, surgery, or trauma. Patients with thyroid storm typically present with fever,
tachycardia, hypertension, gastrointestinal symptoms, and altered mental status. Diagnosis is mainly clinical, supported by laboratory evidence
of suppressed thyroid stimulating hormone, and elevated thyroxine and triiodothyronine hormones. In this case report we will present a case of
thyroid storm occurred in a middle aged female with untreated hyperthyroidism precipitated by acute cholecystitis.

Case Report: A 54-year-old Sudanese female with a history of untreated thyroid disease, presented to emergency department with symptoms
of fever, jaundice, decreased level of consciousness, shortness of breath and bilateral limb swelling for two weeks. On examination, vital signs
were: blood pressure: 170/40, pulse rate 150 /minute, regular, collapsing in character, respiratory rate: 34/minute, temperature: 40°C and Sp02
85%. Glasgow coma scale (GCS) was 11 over 15. Further examination of the patient revealed a Burch-Wartofsky Point Scale score of 120 points
(highly suggestive of thyroid storm), consistent with the Japan Thyroid Association criteria for diagnosis of thyroid storm. Investigations showed:
Elevated T3 and T4, suppressed TSH. Therefore, the patient was diagnosed as a case of thyroid storm. She was admitted to intensive care unit (ICU),
supportive care with antithyroid drugs, beta-blockers and corticosteroids were administered. Within less than 12 hours of ICU admission, the
patient had cardiac arrest, cardiopulmonary resuscitation was conducted (CPR) but she did not revive.

Conclusion: Proper treatment for hyperthyroidism is essential. Early recognition and aggressive treatment of thyroid storm typically results in
favourable outcomes, while delayed treatment can lead to severe complications or mortality.
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Introduction
in thyroid hormones, leading to hyper-metabolism and multi-organ

dysfunction. It often occurs in patients with undiagnosed or poorly
managed hyperthyroidism, with common precipitating factors in-

Thyroid storm is a severe and life-threatening exacerbation of
hyperthyroidism characterized by a sudden and extreme increase
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cluding: infection, surgery, trauma, Acute iodine load and discontin-
uation of antithyroid medications [2,3]. Thyroid storm causes mul-
tiple organ failure and needs prompt early diagnosis [4]. It has high
mortality rate up to 30% in hospitalized patients. The diagnosis is
mainly clinical depending on Burch-Wartofsky Point Scale (BWPS)
criteria (Table1) supported by suppressed thyroid stimulating hor-
mone (TSH) and elevated thyroid hormones [thyroxin (T4) and
trilodothyronine (T3)] [5].

Table 1: The Burch-Wartofsky point scale.

Copyright© Sawsan A Omer

Clinical Presentation of thyroid storm: Females are more likely
to develop thyroid storm [6]. Typically, patients present with high
grade fever. Tachycardia which can be severe, leading to heart fail-
ure. Hypertension that may progress to hypotension and shock in
later stages. Gastrointestinal symptoms include, nausea, vomiting,
diarrhoea and abdominal pain. Altered mental status like agitation,
delirium, seizures, or coma may occur [2] (Table 1).

Temperature °F (°C)

Heart Rate (Beats/Min)

99-99.9 (37.2-37.7) 5 <90 0
100-100.9 (37.8-38.2) 10 90-109 5
101-101.9 (38.3-38.8) 15 110-119 10
102-102.9 (38.9-39.2) 20 120-129 15
03-103.9 (39.3-39.9) 25 130-139 20

>104.0 (=40.0) 30 =140 25
Central Nervous System Effects Atrial fibrillation 10

Absent 0 Congestive Heart Failure
Mild (agitation) 10 Absent 0
Moderate (delirium, psychosis) 20 Mild (pedal oedema) 5
Severe (seizures, coma) 30 Moderate (bibasilar rales) 10
Gastrointestinal-Hepatic Dysfunction Severe (pulmonary oedema) 15
Absent 0 Precipitating History
Moderate (diarrhoea, nausea/vomiting, abdominal pain) 10 Negative 0
Positive 10
Severe (unexplained jaundice) 20

Total: <25 less likely, 25-45 impending thyroid storm, >45 thyroid storm

Diagnosis of thyroid storm is primarily clinical, supported by
laboratory findings: - Suppressed Thyroid-Stimulating Hormone
(TSH). Elevated Triiodothyronine (T3) and Thyroxine (T4) [2].
Clinical scoring systems, such as the Burch-Wartofsky Point Scale
(BWPS), can aid in diagnosis by quantifying the severity of the clin-
ical manifestations [4].

Management of thyroid storm includes: Immediate treatment
is critical and involves a combination of supportive care and specif-
ic therapies to control hyperthyroidism. Specific Therapies consist
of, beta-blockers: (e.g., propranolol or esmolol). Antithyroid medi-
cations: (e.g., propylthiouracil (PTU) or methimazole). Glucocorti-
coids: (e.g. hydrocortisone or dexamethasone). Treating Precipitat-
ing Factors, for example antibiotics if infection is the precipitating
factor and management of underlying conditions: Such as heart
failure or trauma.

Prognosis: With prompt and appropriate treatment, the prog-
nosis for thyroid storm has significantly improved. However, it re-
mains a condition with high mortality if not treated urgently [2].

In this report, we present a case of thyroid storm in a 54 years
old female patient, known case of hyperthyroidism for 2 years but
she was not on treatment as she was reluctant to take medications.

Ethical Consideration

Approval for the case report was obtained from the ethical com-
mittee of the Faculty of Medicine, University of Gezira, as well as
informed verbal consent from the patient’s family, that the case may
be reported.

Case Presentation

A 54 years old Sudanese female, married, housewife admitted
on 8/11/2023 referred from surgical department in Wad-Medani
teaching hospital to our medical department in the hospital. The
primary source of history was from her daughter because the pa-
tient was not fully conscious. The presenting complaints was, fe-
ver with sweating for 14 days, yellowish discoloration of the sclera
for 10 days and decreased level of consciousness for 5 days, on a
background history of untreated hyperthyroidism for two years
due to the refusal of patient to take medications as her daughter
mentioned. She was not known to be diabetes or hypertensive, no
history of similar conditions, jaundice, hospitalization, or blood
transfusions. 22 days prior she sought medical advice due to ex-
cessive vomiting and abdominal pain, diagnosed as cholecystitis,
treated with IV fluids and antibiotics, discharged on oral antibiot-
ics, subsequently she developed jaundice, and was referred from a
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rural hospital to the surgical department at Wad-Medani teaching
hospital as a suspected case of obstructive jaundice and acute ful-
minant hepatitis since her ultra sound showed gallbladder stones,
(repeated ultrasound in our hospital showed no evidence of gall
stones) leading to confusion and decreased consciousness. On
examination, general appearance: Ill, pale, deeply jaundiced, dis-
tressed with GCS of 11 over 15. Vital signs were: blood pressure:
170/40, pulse rate 150/minute, regular, collapsing in character,
respiratory rate: 34/minute, temperature: 40°C and Sp0O2 85%.
On cardiopulmonary system examination there was, bi-basal fine
crepitation and lower limb oedema up to mid-thigh. Abdominal ex-
amination showed slightly distended abdomen, with tenderness in
right and left hypochondria, hepatomegaly (8cm below costal mar-
gin), no splenomegaly. Based on this examination Burch-Wartofsky
Point Scale score (BWPS) was calculated as120 points, consistent
with the Japan Thyroid Association criteria for diagnosis of thyroid
storm. Investigations showed low haemoglobin (9.4g/dl). Thy-
roid function test (TFT), low thyroid stimulating hormone (TSH)
(<0.1mU/L), normal range (0.4-41mU/L) and high T4 (85.1mU/L),
normal range (8.0-18.0mU/L) and T3 (>8.5mU/L), normal range
(3.8-6.01mU/L). Renal function test (RFT) Urea 34mg/d], S. Creati-
nine, 2.3mg/d], S. Na* 141 mmol/L, S. K* 3.7 mmol/L. Liver function
test (LFT) showed high serum bilirubin level with normal enzymes
with negative screening serology for hepatitis A. Electrocardiogram
(ECG) showed sinus tachycardia.

Treatment and Outcome

The patient was admitted to ICU on cardiac bed. Supportive
measures like cooling blankets and antipyretics were started. Ox-
ygen therapy (15litres with non-rebreathing mask). Input/output
charting, urinary catheter was inserted. Nasogastric tube for feed-
ing (400 ml every 4 hours). Antithyroid medication (methimazole),
IV dexamethasone were promptly started for treatment in addition
to beta-blocker (propranolol) for tachycardia, as well as diuretics
(furosemide) since she had evidence of congestive cardiac failure.
Oral lactulose syrup via NG tube was administered. The medical
history of the patient showed that she was diagnosed with thyro-
toxicosis 2 years ago but she did not take any medication although
it was prescribed for her. According to Burch-Wartofsky Point Scale
(BWPS) [6] which is based clinically on symptoms like hyperpyrex-
ia, tachycardia, gastrointestinal symptoms, congestive heart failure,
atrial fibrillation, altered cognition and the presence of precipitat-
ing factor where they consider a score of 45 or more is highly sug-
gestive of thyroid storm. [4] The patient’s score was 120 which was
considered highly suggestive of thyroid storm. Within less than 12
hours of ICU admission the patient had cardiac arrest, cardiopul-
monary resuscitation was conducted up to 30 minutes but unfortu-
nately the patient did not revive.

Discussion

This case report revealed the presentation of thyroid storm in
a middle aged female patient that developed following untreated
hyperthyroidism for 2 years. According to her daughter the pa-
tient refused to take treatment although it was prescribed for her.
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Symptoms of presentation were, fever, jaundice, excessive vomit-
ing, abdominal pain, decreased level of consciousness, shortness of
breath and bilateral limb swelling three weeks prior to admission.
Late presentation of the patient to our hospital contributed to the
poor outcome in this case. On examination the patient had altered
level of consciousness with high grade fever, tachycardia, jaundiced
and evidence of congestive cardiac failure. According to BWPS cri-
teria a score of 45 or more is highly suggestive of thyroid storm [7].
Our patient score was 120 which was highly suggestive of thyroid
storm. The diagnosis was confirmed by the results of investigations
of TFT which showed, elevated T3 and T4 and suppressed TSH.
ICU admission, supportive care like cooling measures: Antipyretics
(e.g., acetaminophen) and cooling blankets for fever. Oxygen supply
if needed in case of respiratory distress. Monitoring in an intensive
care unit (ICU) due to the risk of rapid deterioration, antithyroid
drugs to inhibit thyroid hormone synthesis, beta-blockers agents
act to control adrenergic symptoms (e.g. decrease heart rate), cor-
ticosteroids helps to increase vasomotor stability and to decrease
the conversion of T4 to T3 and to manage potential adrenal insuf-
ficiency [2]. Diuretics were also given for the patient because she
had signs of congestive cardiac failure. But due to the prolonged
history of untreated hyperthyroidism and the late presentation
of thyroid storm symptoms the patient was unable to survive and
passed away. Thyroid storm is considered as a severe manifesta-
tions of thyrotoxicosis and a life threating condition. Without an
early diagnosis, it carries poor prognosis with high mortality rate
[4]. Late presentation as in in this case, on top of untreated hyper-
thyroidism led to the poor outcome in this case with death of the
patient in the end.

These findings were consistent with case from literature, where
a 45-year-old male with poorly managed Graves’ disease, present-
ed with high fever, tachycardia, agitation, vomiting, on examination
he was hypertensive and had tachycardia with elevated T3 and T4,
suppressed TSH, signs of heart failure. Patient was admitted to ICU,
for 2 weeks received propylthiouracil, propranolol, hydrocorti-
sone, with supportive care and improved [8]. Another case where
60-year-old female with a history of hyperthyroidism post-thyroid-
ectomy had severe hypertension, confusion, diarrhoea, and weight
loss. Investigations showed elevated T3 and T4, suppressed TSH,
hypokalaemia. Management was the same as the above cases in
addition to electrolytes correction and she improved after 1 week
[9]. Another case was reported for a 30-year-old male with undiag-
nosed hyperthyroidism who developed thyroid storm after surgery
when he had high grade fever and tachycardia during surgery and
severe agitation after surgery. He was diagnosed as a case of hy-
perthyroidism based on clinical examination postoperatively sup-
ported by laboratory tests [10]. A case was reported in a young lady
with undiagnosed hyperthyroidism following caesarean section
but immediate recognition of the condition based on clinical find-
ings and laboratory tests resulted in early treatment with good out-
come [11]. Thyroid storm complicated by fulminant hepatic failure
was reported in a female patient following thyroidectomy, accord-
ing to the authors there were 6 cases reported prior to their case
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with this condition and out of the 7 cases (including the reported
case) 2 patients died. Fulminant hepatic failure is a rare but serious
complication of thyroid storm [12]. Another example from the liter-
ature was a 45-year-old female with a history of poorly controlled
hyperthyroidism presented to the emergency department with
high fever (39.5°C), a heart rate of 160 beats per minute, severe ag-
itation, and confusion. Laboratory tests revealed undetectable TSH,
elevated free T4 and free T3. She was diagnosed with thyroid storm,
and immediate treatment was initiated. Her condition improved
significantly within 48 hours of intensive care treatment with an-
tithyroid drugs, beta-blockers, and supportive measures [13]. By
comparing the above cases we can say, thyroid storm can affect a
wide age range; however, it appears more common in middle-aged
individuals, with a slight female predominance. Symptoms and vital
Signs are consistent presentation of high fever, tachycardia, and al-
tered mental status across cases. Blood pressure variations depend
on individual cardiovascular status. Management Strategies are:
ICU admission, antithyroid drugs (methimazole or propylthioura-
cil), beta-blockers (propranolol or esmolol), corticosteroids (dexa-
methasone or hydrocortisone), and supportive care. Outcomes de-
pend on early recognition and aggressive treatment which typically
result in favourable outcomes, while delayed treatment can lead
to severe complications or mortality as in this case. These cases
highlight the critical nature of thyrotoxicosis management, neces-
sitating intensive care and a multi-disciplinary approach involving
endocrinology, cardiology, and critical care specialists. Treatment
aims to rapidly control symptoms, normalize thyroid function, and
manage associated complications to improve patients’ outcomes.

Conclusion

This case report revealed that proper treatment for hyperthy-
roidism is essential. Early recognition and aggressive treatment of
thyroid storm typically results in favourable outcomes, while de-
layed treatment can lead to severe complications or even death of
the patient as happened in this case.

Lessons from this Case Report

Treatment for hyperthyroidism is essential with adequate and
proper health education for the patients about the serious conse-
quences of untreated conditions to prompt the patient to be com-
pliant with the medication along with family support and care. Ear-
ly diagnosis and treatment for thyroid storm is mandatory to avoid
the poor outcome of late management of this life threating disorder.
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