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Introduction: The prevalence of Graves’ disease varies widely between 21 and 80% of all cases of hyperthy-
roidism. Research conducted in 2018 at the Dr. Soetomo Regional General Hospital Surabaya found Graves’
disease in as many as 66.7% of all cases of hyperthyroidism. Thyrotoxicosis Periodic Paralysis (TPP) is a disorder
characterized by reversible muscle weakness and paralysis, accompanied by hypokalemia, which usually ac-
companies hyperthyroidism, mostly caused by Graves’ disease. Management of severe hypokalemia in TPP is
challenging.

Case illustration: male, 29 years patient complained that both lower legs felt weak in the last 6 hours before
coming to the hospital emergency department. The patient was diagnosed with hyperthyroidism in 2018. A fine
tremor was found, and the patient was admitted to the hospital for 4 days and routinely controlled at the
endocrine polyclinic.

Clinical discussion: The underlying disease or causative etiology of thyrotoxicosis must be determined before
treatment is conducted. The main concern when performing potassium replacement therapy is the occurrence of
rebound hyperkalemia because this hypokalemia condition is caused not by total potassium depletion.
Conclusion: The principles of management for thyrotoxicosis periodic paralysis are proper diagnosis, exclusion of
other causes of paralysis, and other causes of hypokalemia, slow and gradual correction of hypokalemia, and
close and careful clinical monitoring, ECG, and laboratory.

1. Introduction

Graves’ disease is an autoimmune disease characterized by hyper-
thyroidism, in which there are autoantibodies to the thyroid-stimulating
hormone (TSH) receptor. The prevalence of Graves’ disease varies
widely between 21 and 80% of all cases of hyperthyroidism [1].
Research conducted in 2018 at the Dr. Soetomo Regional General Hos-
pital Surabaya found Graves’ disease in as many as 66.7% of all cases of
hyperthyroidism [2]. One of the complications that can occur in patients
with Graves’ disease is periodic paralytic thyrotoxicosis [3] (see Figs. 1
and 2).

Thyrotoxicosis Periodic Paralysis (TPP) is a disorder characterized
by reversible muscle weakness and paralysis, accompanied by hypoka-
lemia, which usually accompanies hyperthyroidism, mostly caused by
Graves’ disease. Thyrotoxicosis Periodic Paralysis (TPP) is a rare but
potentially fatal complication of hyperthyroidism [4-6].

The incidence of TPP varies between countries and races. The

prevalence of TPP in western countries is 1:100,000 and occurs more
often in Asian descent, while the exact prevalence in Asian countries is
not reported [7]. The incidence ratio between men and women is the
opposite of Graves’ disease, it is said that the incidence of men is greater
than women, which is about 30:17°%. Based on this, early recognition of
TPP is important to determine its management strategy [9].

Management of severe hypokalemia in TPP presents its challenges.
On the one hand, correction of hypokalemia must be given immediately
to prevent fatal cardiovascular complications or respiratory muscle pa-
ralysis, but on the other hand, correction of hypokalemia must be car-
ried out carefully because rebound hyperkalemia can also be life-
threatening [8-10].

2. Case illustration

A male, 29 years old living in Surabaya, working as a motor vehicle
sales salesman on January 27, 2020, was admitted to the Soetomo
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general hospital with complaints of weakness in both lower limbs. The
patient complained that both lower legs felt weak until they could not be
moved, the complaints were felt suddenly in the last 6 hours before
entering the hospital, at first the back muscles felt sore and a few hours
later the two thighs felt weak at first which was then followed by the
whole lower leg not can be moved. Headache. Tingling sensation, low
back pain, previous history of falls, seizures, fever, nausea, vomiting,
decreased appetite, cough, and shortness of breath were all denied. The
previous patient said that he drank a lot of iced syrup in the afternoon
and evening while working in the field. The patient also said that he
liked to eat large portions of rice. Urinate and defecate no complaints.

Past medical history, the patient said about 1 year ago he had felt
weakness in his legs but he could still walk. In February 2018, the pa-
tient was diagnosed with hyperthyroidism and received therapy with
Tyrozol 1 x 1 tab and propranolol 3 x 10 mg at Lamongan Hospital.
However, for the last 2 weeks, the patient has not taken medication
because he feels there are no complaints. He denied a history of diabetes
and hypertension, and a history of taking other drugs or herbal medicine
was denied. Family history of illness, no family members suffer from the
same disease.

Physical examination revealed a normal Glasgow coma scale, gen-
eral condition was weak, adequate nutritional status with TB 165 cm
and weight 65 kg (BMI 23.9 kg/m2), blood pressure 133/60 mmHg,
pulse 100x/minute, respiration 20x/minute, axillary temperature 37Co,
Sp02 99% without O2. On examination of the head/neck, the con-
junctiva was not anemic, the sclera was not icterus, no cyanosis, no
dyspnea, no enlarged lymph nodes, and no increase in jugular venous
pressure. In the patient’s eyes, there was no starring eye, lid lag, stelwag
sign, Joffroy sign, and Dalrymple sign. There was no mass or cicatricial
mass on the neck. On thoracic examination found symmetrical thoracic
movements and no retractions. On cardiac examination, the left heart
border was found in the left intercostal space (ICS IV) midclavicular line,
with normal heart sounds, no murmurs, and gallops. On lung exami-
nation, there was sonor, vesicular breath sounds in both lung fields, no
rales, and wheezing. On examination, the abdomen was flat, bowel
sounds were normal, no mass was found, and the liver, kidneys, and
spleen were not palpable. Examination of the extremities capillary refill
time (CRT) < 2 seconds, peripheral extremity palpable warm, dry, red,
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and no edema.

A fine tremor was found in the patient, physiological reflexes were
within normal limits. Extremity motor weakness is still found in the
lower limbs where the motor strength of the lower extremities is 2, while
both upper extremities are optimal (5). Sensory stimulation within
normal limits, pathological reflexes are not found. The patient’s skin
feels warm and sweaty.

Laboratory examinations obtained from a normal complete blood
count (Hb 15 g/dl, Hct 44%, RBC 5.5 million/mm3, MCV 80 fl, MCH
27.3 pg, MCHC 34.1 g/dl, leukocytes 10.300/pL, neutrophils 79%,
lymphocytes 15.6%, platelets 292.000/pL) normal blood clotting rate
APTT 32.5 (23-33), PPT 12.5 (9-12). Blood sugar level at 122 g/dl,
normal liver function (SGOT 23 U/L SGPT 34 U/L), normal albumin
level 3.6 g/dl. Normal kidney function (blood urea nitrogen 7 mg/dl,
creatinine level 0.53 mg/dl). Normal blood electrolyte levels (sodium
134 mmol/L, potassium 1.7 mmol/L, chloride 102 mmol/L). Normal
levels of free T4 are very high 7.02 ng/dl (N: 0.89-1.76 ng/dl), and very
low TSH levels are 0.003 IU (N: 0.55-4.78 IU). Blood gas analysis with
pH 7.4, pCO2 27, pO2 108, HCO3 19.7, Be —4, SO2 98. ECG examina-
tion revealed sinus rhythm, 100 x/minute, normoaxis, flattening T
wave, and U wave (Fig. 1). From the chest x-ray examination, no ab-
normalities were found.

The initial working diagnosis in this patient was severe hypokalemia
due to thyrotoxicosis hypokalemic periodic paralysis. Planned the
thyrotropin receptor antibody (TRAD) test, evaluation electrolyte, and
Phosphate. Patients admitted to the hospital received therapy with a
high-calorie, high-protein diet of 2100 kcal extra fruit, vegetable broth,
low in iodine, infusion of premix KCl 50 meq iv drip in 0.9% NaCl 500 ml
every 12 hours, Thyrozol 30 mg every 24 hours orally, propranolol 20
mg every 8 hours, Potassium Slow Release 600 mg every 8 hours orally.
Performed clinical monitoring and ECG.

3. First day of hospitalization
The patient complains of difficulty moving the legs with vital signs,
BP 130/80, pulse 110 x/minute, respiratory rate 20 x/minute, temper-

ature 37 °C. The patient received a high-calorie high protein diet of 2100
kcal extra fruit, vegetable broth, low in iodine, infusion of premix KCl 50

— g

Fig. 1. ECG at first evaluation.
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meq iv drip in 0.9% NaCl 500 ml every 12 hours, Thyrozol 30 mg every
24 hours orally, propranolol 20 mg every 8 hours hour orally, Potassium
Slow Release 600 mg every 8 hours orally. However, when the Premix
KCI 50 meq infusion in 500 ml of 0.9% NaCl was just added +250 ml, the
monitor showed a Tall T picture. Then an electrolyte evaluation was
carried out and stopped the KCl infusion. Electrolyte examination
revealed K 5.1 mmol/L, Na 137 mmol/L, Cl 103 mmol/L, Ca 9 mg/dl, P
3.2 mg/dl, Mg 2.3 mg/dl, urine potassium 73 mmol/24 hours, Na urine
246 mmol/24 hours, urine Cl 294 mmol/24 hours, Calcium urine 327
mg/24 hours, Pospata urine 1971 mg/24 hours.

4. On the second day of admission

The patient can move his legs and there is no chest pain with vital
signs BP 130/80 pulse 94 x/minute, respiratory rate 20 x/minute,
temperature 37.1 °C. From SE examination, it was found that K was 4.4
mmol/L, Na 136 mmol/L, and Cl 102 mmol/L. Get a high-calorie, high-
protein diet 2100 kcal extra fruit, vegetable broth, low in iodine, Thy-
rozol 30 mg every 24 hours before meals, propranolol 20 mg every 8
hours, Potassium Slow Release 600 mg every 24 hours. After the second
day of treatment, ECG evaluation reveals a normal ECG sinus rhythm
(see Fig. 2).

5. Last day of admission

The patient said that the weakness in the legs had decreased signif-
icantly with vital signs, BP 110/75, pulse 81 x/minute, rr 18 x/minute,
temperature 36.7 °C. From serum electrolyte examination, it was found
that Potassium was 4.2 mmol/L, Sodium 144 mmol/L, C1 99 mmol/L, Ca
9.0 mg/dl, Mg 2.0 mg/dl. The patient received a high-calorie, high-
protein diet of 2100 kcal of extra fruit, vegetable broth, low in iodine,
Thyrozol 30 mg every 24 hours before meals, propranolol 20 mg every 8
hours, Potassium Slow Release 600 mg every 24 hours. The patient is a
planned outpatient observation.
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6. Endocrine polyclinic

Further evaluation at the polyclinic showed that the results of the
Thyroid-stimulating hormone receptor antibodies were 2.52 TU/L (N: <
1.75), from the results of the thyroid ultrasound examination, the
isthmus size was +0.26 c¢m, the parenchymal echo intensity was normal,
there were no visible lesions. Cystic/solid, right lobe size +1.72 x 1.91
x 3.35 cm, parenchymal echo intensity seemed heterogeneous, no
cystic/solid lesions were seen, and no increase in vascularity was seen.
Left lobe 1.73 x 2, 24 x 3.35 cm, parenchymal echo intensity appears
heterogeneous, solid isoechoic lesion appears, wider than taller, ill-
defined edge size +1.35 x 0.6 x 0.9 cm, visible perilesional vascula-
ture. Mildly suspicious mass left thyroid lobe, the heterogeneous in-
tensity of bilateral thyroid lobe echoparency.

During monitoring and follow-up at the endocrine polyclinic for 1
year, the patient never had a recurrence with serum potassium levels
within normal limits, but the patient had experienced a hypothyroid
condition due to thyrozol overtreatment when the patient did not come
for regular check-ups. This case report had been presented in accordance
to SCARE guideline 2020 [25].

7. Discussion

Hyperthyroidism is characterized by a physiological state of
increased metabolic activity mediated by an increase in basal thyroxine
(T4) and triiodothyronine (T3). In the end, the effects are many and
varied; usually include subjective warmth, diaphoresis, anxiety,
discomfort, tachycardia, difficulty concentrating, diarrhea, and in
women, menstrual abnormalities. Exophthalmos and goiter may be
present if Graves’ is the underlying etiology. An enlarged, tender nodule
or thyroid may be found if the patient has a toxic nodule or thyroiditis,
respectively [11]. Clinical features of hyperthyroidism in a patient with
thyrotoxicosis periodic paralysis do not always appear where more than
half of cases of thyrotoxicosis periodic paralysis do not show overt
symptoms of hyperthyroidism during an attack [12-14]. The above
statement is by the condition of this patient who shows symptoms and
clinical signs of hyperthyroidism that are not very clear during an attack

A

Fig. 2. Patient ECG on the second day of admission.
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as evidenced by Wayne’s index value of 21 in this patient. Based on the
history, there are complaints of sudden lower extremity muscle paralysis
without pain and is symmetrical. By the existing literature, the patient’s
condition usually immediately improved within a few hours after the
initial administration of potassium therapy.

In this patient, the serum potassium value was 1.7 mg/dL accom-
panied by the results of Blood Gas Analysis of normal and normal urine
potassium levels. In addition, the results obtained normal serum calcium
levels and low magnesium levels, which improve spontaneously. This
condition is the same as the research conducted by Ana et al. who
showed laboratory findings in patients with periodic paralysis thyro-
toxicosis including very low serum potassium levels (mean 2.0 mmol/L)
without acid-base disturbances. Calcium levels were found to be normal,
and some patients showed hypophosphatemia and hypomagnesemia,
but these conditions tended to improve spontaneously [14]. The un-
derlying disease or causative etiology of thyrotoxicosis must be deter-
mined before treatment is conducted. In this case, the patient already
confirmed the etiology is from grave’s disease or autoimmune, case
report by Febrianto et al. in Soetomo general hospital found etiology of
the grave’s from testicular seminoma and another case report by Ali-
saputri and Wibisono in Soetomo General hospital found thyrotoxicosis
related in pregnancy and can misleading in hyperemesis gravidarum
[22-24].

Hyperthyroid conditions are said to affect the complete blood count
parameters. A cross-sectional study conducted by Prajitno et al. at the
Soetomo General Hospital found a decrease in hemoglobin in patients
with hyperthyroid conditions [18]. Other studies have also said that
anemia can occur in hyperthyroid or hypothyroid conditions but more
often in hypothyroid conditions [24]. Meanwhile, in this case, a normal
hemoglobin value (Hb 15 g/dl) was obtained, this is probably due to
most patients with thyrotoxicosis present with normal levels of Hgb,
despite the erythropoietic effects of thyroid hormone but the patho-
genesis of anemia associated with thyrotoxicosis remains unclear,
however, the prevalence of grave disease associated anemia range be-
tween 33% and 41,6% [18,20].

Oral and/or intravenous administration of potassium is recom-
mended in conditions of paralysis crisis to accelerate clinical improve-
ment and prevent possible cardiac arrhythmias [13]. The main concern
when performing potassium replacement therapy is the occurrence of
rebound hyperkalemia because this hypokalemia condition is caused not
by total potassium depletion but by intracellular trapped potassium ions.
So it is necessary to monitor serum potassium levels during treatment
and it is recommended to stop or delay the administration of intravenous
potassium when the first improvement in muscle strength is obtained
[13,15].

At the beginning of the management of hypokalemia in this patient,
it was planned to use KCl premix 50 meq in 0.9% NaCl 500 ml in 12
hours. However, when the correction was running for 6 hours, a Tall T
image on the cardiac record was monitored or a significant arrhythmia
was caused by hyperkalemia, so the correction of hypokalemia was
discontinued. Based on the results of the post-correction serum elec-
trolyte examination, there was a change in the serum potassium value
from 1.7 mmol/L to 5.1 mmol/L. This shows that the periodic paralysis
of thyrotoxicosis is very susceptible to rebound hyperkalemia, so slow
and gradual correction and clinical monitoring, strict ECG, and labora-
tory monitoring are necessary. This procedure is the same as the case
report conducted by Jaishi et al. at Bakhunde Hospital Nepal. They
performed closed monitoring on the first day of admission every 2 h and
measured calcium levels treated with 10mEq/L/hr infusion of potassium
chloride until normalized serum potassium level. The patient was kept in
cardiac monitoring and serum potassium was monitored for 24 hours to
prevent rebound hyperkalemia. Rebound hyperkalemia appears to be a
significant issue in hypokalemia due to hyperthyroidism thyrotoxicosis
periodic paralysis, occurring in 40-59% of treated attacks [10,19,].

This patient was given propranolol because, in addition to control-
ling blood pressure, it is believed that periodic paralytic thyrotoxicosis is
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also believed to reduce the frequency of intracellular potassium levels,
with the mechanism of action of blocking adrenergic stimulation and the
activity of the Na+/K + -ATPase pump, thereby reducing intracellular
potassium transfer in myocytes. And some literature found in acute
paralysis due to hypokalemia in thyrotoxicosis patients, potassium
replacement therapy alone is not enough to stop attacks of acute pa-
ralysis due to thyrotoxicosis[15][20][21],.

During monitoring in the endocrine clinic for 1 year, the patient
never experienced a recurrence with success in achieving euthyroid
status and serum potassium levels remained within normal limits. Pa-
ralysis attacks may recur before euthyroid status is achieved. In a
retrospective study of 45 patients with periodic paralysis thyrotoxicosis,
the rate of recurrent attacks was still high at 62.2% and most of them
occurred in the first 3 months after being diagnosed with periodic pa-
ralysis thyrotoxicosis. Although most patients improve within hours of
receiving therapy, respiratory collapse and death have been reported
[16,17].

8. Conclusion

Early diagnosis and management of the underlying cause of thyro-
toxicosis is the most important procedure in patients with periodic
paralytic thyrotoxicosis. Once the euthyroid state has been reached, the
paralytic crisis will disappear. Trigger factors such as high carbohydrate
intake, alcohol, and intense physical exercise should be avoided until the
thyroid disease is cured. The principles of management for thyrotoxi-
cosis periodic paralysis are proper diagnosis, exclusion of other causes of
paralysis, and other causes of hypokalemia, slow and gradual correction
of hypokalemia, and close and careful clinical monitoring, ECG, and
laboratory serum electrolytes.
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