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Abstract: It has been reported that prostaglandin I2, such as epoprostenol, develops Grave's disease. A 34-year-
old woman was diagnosed with idiopathic pulmonary arterial hypertension and started receiving continuous 
intravenous epoprostenol. Three years after starting epoprostenol, she started complaining of neck swelling 
and was diagnosed with Grave’s disease. Thyroid function was controlled by thiamazole and levothyroxine. 
Nevertheless, her thyroid gland enlargement worsened as epoprostenol dose was titrated. After 23 years of 
treatment with epoprostenol, she suddenly experienced respiratory failure with a giant goiter leading to airway 
stenosis and passed away. The autopsy confirmed a giant goiter associated with hyperthyroidism and airway 
stenosis. We experienced a case of idiopathic pulmonary hypertension with a giant goiter and airway stenosis 
after long-term intravenous epoprostenol therapy. 

Keywords: idiopathic pulmonary arterial hypertension; epoprostenol; prostaglandin I2; giant 
goiter; airway stenosis 

 

1. Introduction 

Idiopathic pulmonary arterial hypertension (IPAH) is a progressive and life-threatening disease 
with pulmonary vasculature remodeling leading to right-sided heart failure. According to mortality 
risk assessment, IPAH is treated with a combination therapy targeting three distinct signaling 
pathways (endothelin, nitric oxide, and prostacyclin) [1,2]. Epoprostenol is prostaglandin I2 with a 
high recommendation level for patients with severe pulmonary arterial hypertension (PAH) 
categorized in World Health Organization functional class III or IV [3,4]. In addition, the treatment 
of pulmonary hypertension is associated with various side effects and encounters situations where 
side effects are difficult to manage. In prostaglandin I2, such as epoprostenol, it has been reported 
that approximately 3.0-6.7% develop hyperthyroidism/Grave's disease/painless thyroiditis [5,6]. 
Thyroid disease requires management of thyroid function and thyroid gland enlargement, although 
benign thyroid disease with goiter resulting in severe airway stenosis has been reported, but is rare 
[7-9]. Thyroid hormones may directly affect the pulmonary vasculature and increase pulmonary 
arterial pressure. It is necessary to control thyroid function in PAH patients with thyroid dysfunction. 
This case report shows an IPAH patient with a giant goiter and airway stenosis after long-term 
intravenous epoprostenol therapy. 

2. Case report 
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A 34-year-old woman was diagnosed with primary pulmonary hypertension (PPH). At that 
time, the current IPAH was called PPH. Then she underwent right heart catheterization, and her 
mean pulmonary artery pressure was 73 mmHg. She complained of dyspnea at rest corresponding 
to World Health Organization functional class IV. After diagnosing with PPH, she was treated with 
continuous intravenous epoprostenol. At 37 years of age, she started complaining of neck swelling. 
Thyroid studies showed Thyroid-stimulating hormone (TSH) = 0.01 μIU/mL (normal range: 0.35-4.94 
μIU/mL), Free T3 = 19.88 pg/mL (normal range: 1.71-3.71 pg/mL), Free T4 = 4.86 pg/mL (normal range: 
0.70-1.48 pg/mL), thyroid stimulating antibody = 465% (normal range: 0-180%), so she was diagnosed 
with Grave’s disease and prescribed thiamazole. Epoprostenol at this time was 15 ng/kg/min.  
Epoprostenol was titrated to decrease mean pulmonary artery pressure in combination with an 
endothelin receptor antagonist and a phosphodiesterase 5 inhibitor [10]. Epoprostenol maintained at 
60-70 ng/kg/min after 14 years of treatment, and mean pulmonary artery pressure decreased to 30-35 
mmHg. Thyroid function was controlled by therapy for Grave’s disease using thiamazole and 
levothyroxine. Nevertheless, her thyroid gland enlargement worsened as epoprostenol was titrated 
(Figure 1a, b). At 56 years of age, she was admitted to the local hospital due to worsening dyspnea. 
However, cardiogenic shock and respiratory failure with hypercarbonemia were observed, and she 
was transferred to our hospital the next day. At admission to our hospital, the patient’s vital signs 
were blood pressure of 97/62 mmHg, pulse of 117 bpm, and oxygen saturation of 88% with oxygen 
at 10 L/min through the mask. On examination, the auscultation revealed coarse crackles in her lungs 
and strider in her neck. Radiography of the chest revealed bilateral pulmonary congestion and airway 
stenosis (Figure 2a). Computed tomography of the chest also revealed airway stenosis by her giant 
goiter (Figure 2b). Blood gas analysis on 10 L/min of oxygen showed pH: 7.2, PaO2: 63.7 mmHg, 
PaCO2: 73.9 mmHg and HCO3-: 28.4 mmol/L, indicating respiratory failure with hypercarbonemia. 
Thyroid studies showed TSH = 2.265 μIU/mL, Free T3 = 1.52 pg/mL, Free T4 = 0.90 pg/mL. Tracheal 
intubation was difficult due to severe airway stenosis. Treatment with noninvasive positive pressure 
ventilation, dobutamine, and noradrenaline was ineffective, and she passed away on the 12th day 
after admission. Pathological autopsy was performed. Gross thyroid findings included diffuse 
enlargement (weight 675 g, size 14 cm x 6 cm) and compressive constriction of the upper airway by 
the thyroid gland (Figure 3). Histological findings of the thyroid gland showed increased thyroid 
follicle growth and increased colloidal resorption, suggesting a hyperthyroid state (Figure 4). There 
were no obvious malignant findings. The cause of death was considered to be respiratory failure due 
to airway narrowing caused by thyroid gland enlargement. The enlarged goiter was thought to be 
due to continuous intravenous epoprostenol therapy for IPAH. 

Figures 

  

(a) (b) 

Figure 1. Computed tomography imaging course of thyroid gland enlargement. The thyroid gland 
markedly increased. (a)At 45 years of age; (b)At 54 years of age. 
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(a) (b) 

Figure 2. Imaging findings on admission. (a) Chest X-ray. Pulmonary congestion, enlargement of the 
cardiac shadow, and airway stenosis were detected (red arrowhead). (b) Computed 
tomography.Thyroid gland enlargement was observed. Tracheal compression and stenosis due to 
goiter (red arrowhead). 

 

Figure 3. Gross findings of goiter. Weight of the goiter was 675 g. Size of the goiter was 14 cm x 6 cm. 
The thyroid gland is symmetrical and diffusely enlarged. Pressure-drainage stenosis of the trachea 
due to the giant goiter was present. Scale, 1 cm. 

 

Figure 4. Histological findings in the thyroid gland. The image of adenomatous goiter was presented. 
No malignant findings are observed. This showed increased thyroid follicle growth and increased 
colloidal resorption, suggesting a hyperthyroid state. Scale, 100 μm. HE staining. 

4. Discussion 

We experienced a case of a massive goiter that led to airway stenosis during long-term 
continuous intravenous epoprostenol therapy. The enlarged goiter of this case doesn’t contradict 
hyperthyroidism according to Grave’s disease by the pathological findings. It is rare to report the 
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enlarged goiter with airway stenosis by prostaglandin I2 derivatives. There is only one previously 
reported case of airway stenosis as in this case [11], but pathological findings are not discussed. This 
is the first case report of airway stenosis by giant goiter due to prostaglandin I2 derivatives which 
was also pathologically autopsied. There are two mechanisms of goiter by prostaglandin I2 
derivatives. First, prostaglandin I2 receptor is expressed in the thyroid follicular cells, and 
prostaglandin I2 derivatives bind to this receptor and promote thyroid hormone synthesis [12]. 
Second, prostaglandin I2 derivatives active Th17 cells associated thyroid enlargement and Grave’s 
disease and promote the autoimmune response [13,14]. Although thyroid function was stable with 
thiamazole and levothyroxine in this case, her neck swelling was worsened. The cause was thought 
to be associated with the continuous intravenous epoprostenol therapy. Treatment for thyroid gland 
enlargement includes surgery or intra-iodine radiation therapy [15]. But it was reported that it was 
difficult to remove the giant goiter weighing more than 200 g due to the increased risk of hemorrhage 
generally [16], and the risk of perioperative mortality for patients with pulmonary hypertension is 
also high at approximately 8.3% [17]. Thus, her predicted perioperative mortality was high. 
Furthermore, as the enlarged thyroid gland became huge, the need for radioactive iodine became 
excessive, making oral administration of radioactive iodine difficult. The patient also had severe 
pulmonary hypertension on high-flow continuous intravenous epoprostenol therapy, making it 
difficult to interrupt epoprostenol. Therefore, proactive intervention for goiter swelling might be 
considered in the earlier stages of epoprostenol therapy for PAH. 

5. Conclusions 

We experienced a rare case of IPAH with a giant goiter and airway stenosis after long-term 
intravenous epoprostenol therapy. 
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