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ABSTRACT 

Background: Delayed hyponatremia is a common phenomenon following transsphenoidal surgery. 

Recent evidence suggests that the risk of developing intensive care unit-acquired hyponatremia is 

high following cardiac surgery. Herein, we report management of persistent hyponatremia after off-

pump coronary artery bypass in a patient with diabetes and hypothyroidism who was on diuretics. 

Case description: An 81-year-old man with diabetes and hypothyroidism was admitted to Valiasr 

hospital in Birjand (Iran) with history of typical chest pain and dyspnea since a month ago. 

Coronary angiography revealed a critical triple vessel disease, and therefore, the patient was 

considered a candidate for coronary artery bypass grafting. His pre-operative sodium level was 

normal but decreased to 128mEq/L on sixth postoperative day. 

Conclusion: When hyponatremia is detected in a patient with hypothyroidism, even if severe, in the 

absence of myxedema coma, it may not be directly associated with the lack of thyroid hormones. 

Thus, other possible etiologies should be considered.  
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INTRODUCTION 
Electrolyte abnormalities including 

hyponatremia and hypernatremia are common 

problems in adult hospitalized patients.  These 

conditions are associated with hospital 

mortality rates ranging from 42% to 60% (3).  

Fluid and serum electrolyte disturbance and 

sodium imbalance may develop after any 

neurosurgical procedure. Pituitary surgery is 

especially well known to cause diabetes 

insipidus and hyponatremia (1, 4). Intensive 

care unit (ICU)-acquired hyponatremia and 

hypernatremia are particularly common 

among critically ill post-cardiac surgery 

patients (5). Hypothyroidism-associated 

hyponatremia may occur following diuretics 

use and can be accompanied with comorbid 

conditions such as cardiovascular diseases 

and diabetes mellitus (6). Hyponatremia is 

generally defined as a serum sodium 

concentration of less than 135-136 mEq/L and 

can be categorized into two types: dilutional 

hyponatremia and depletional hyponatremia 

(3). Severe hyponatremia is associated with 

high morbidity and mortality rates e.g. a 

serum sodium concentration of less than 105 

mEq/L has a mortality risk of 50% (2). 

Symptoms related to hyponatremia varies 

widely ranging from moderately severe 

(cognitive impairments and  gait disturbance) 

to severe or life-threatening (hypoxemia, 

coma and epilepsy). Treatment strategies for 

hyponatremia differ according to the severity 

of clinical symptoms and duration of the 

condition (7, 8). Administration of hypertonic 

saline solution must be performed with 

extreme caution since excessively slow or 

rapid sodium correction can have severe 

neurologic side effects (7). Hypertonic saline 

plus a loop diuretic is the treatment of choice 

for patients presenting severe symptoms and 

those with acute symptomatic hyponatremia 

(9). The goal of asymptomatic hyponatremia  

 

 

treatment is to avoid further decline of serum 

sodium level and to maintain sodium levels in 

the normal range as much as possible (9). 

Herein, we report management of persistent 

hyponatremia after off-pump coronary artery 

bypass in a patient with diabetes and 

hypothyroidism who was on diuretics. 

 

CASE PRESENTATION 

An 81-year-old man with diabetes and 

hypothyroidism was admitted to Valiasr 

hospital in Birjand (Iran) with history of 

typical chest pain and dyspnea since a month 

ago. He had difficulty breathing [New York 

heart association (NYHA) class II] in the past 

four months. Diastolic dysfunction was noted 

in 2-dimensional echocardiogram. Coronary 

angiography revealed a critical triple vessel 

disease, and therefore, the patient was 

considered a candidate for coronary artery 

bypass grafting (CABG). He was under 

treatment with furosemide (20 mg BID), 

losartan (12.5 mg daily), levothyroxine (25 

mcg daily), intravenous 0.9% saline (2 liters 

daily), insulin and heparin (2500 unit BID). 

His pre-operative complete blood count, 

coagulation parameters, serum blood urea 

nitrogen, creatinine, Na and K levels were 

within normal range. He underwent off-pump 

coronary artery bypass (OPCAB) with 

grafting of the left anterior descending, 

posterior descending, diagonal and obtuse 

marginal arteries. After the CABG, the patient 

was transferred to the ICU. Vital signs, urine 

output, urine and serum electrolyte levels and 

hematological parameters were checked every 

six hours. Serum sodium level decreased 

(128mEq/l) after six days. There was no 

clinical symptom. Urine and serum 

osmolality, serum thyroid-stimulating 

hormone, T4, T3, serum albumin, serum uric 

acid and urinary sodium concentration were 

evaluated (Table 1). 
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Table 1. Results of the laboratory tests 

TSH 

(µlu/mL) 

T4 

(nmol/L) 

T3 

(nmol/L) 

Serum 

albumi

n (g/L) 

Uric 

acid 

(mg/dL) 

Urine 

osmolality 

(mOsm/K

g) 

Serum 

urea 

(mg/mL) 

Serum 

creatinin

e 

(mg/mL) 

Serum 

osmolality 

(mOsm/Kg) 

Serum 

Na 

(meq/L) 

Urine 

Na 

(mcq/d) 

5.66 3.55 0.976 3 2.4 1105 17 0.7 278.9 133 491 

 

After consulting with an internist, losartan 

and furosemide were discontinued and dose 

of levothyroxine was increased to 50 mcg 

daily. The patient received hypertonic saline 

(5%) infusion, 15 cc per hour (high dose) and 

serum electrolytes were checked every three 

hours. Vital signs, urine output, and urine and  

 

serum osmolality were checked at the end of 

each nursing shift. Mean level of serum 

sodium was 122 mEq/L during the treatment.  

The patient was stable after 17 days of 

hospitalization and remained stable in the 

regular follow ups after discharge for one 

year. Table 2 presents the level of serum 

sodium during the hospitalization period. 

 
Table 2. Serum sodium concentrations during the postoperative hospitalization period  

Postoperative 

day 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Na (mEq/L) 133 129 131 133 130 124 117 118 119 124 122 124 127 129 131 135 136 

 

DISCUSSION 

Delayed hyponatremia is a common 

phenomenon following transsphenoidal 

pituitary surgery (1). Recent evidence 

suggests that the risk of developing ICU-

acquired hyponatremia is higher than 

hypernatremia following cardiac surgery (2). 

ICU-acquired hyponatremia and 

hypernatremia are also common 

complications of cardiac surgery (5). The 

etiology of hyponatremia in patients who had 

undergone transsphenoidal surgery is debated. 

The most common cause of delayed 

postoperative hyponatremia is syndrome of 

inappropriate antidiuretic hormone secretion 

(1).  

Cases of hypothyroidism-induced 

hyponatremia often have comorbid conditions 

such as cardiovascular diseases and diabetes 

mellitus (6). Diuretics use is one of the most 

common causes of severe hyponatremia (10). 

Hypothyroidism is associated with significant 

changes in renal function, including 

hypoosmolar hyponatremia (11). Fluid  

 

 

 

restriction and hormone replacement therapy 

can quickly correct hyponatremia (11). 

In our case, hypothyroidism as well as 

losartan and furosemide use resulted in 

resistant hypoosmolar hyponatremia, which 

led us to discontinue losartan and furosemide 

and prescribe levothyroxine at a higher dose. 

The patient also received hypertonic saline 

therapy for correction of persistent 

hyponatremia.  

There is little known about the incidence and 

outcomes of sodium disturbances as they 

occur in a large unselected population of 

critically ill patients after cardiac surgery (5). 

The most effective way to reduce the risk of 

hyponatremia is to allow patients resume or 

control their own fluid intake and electrolyte 

balance as soon as safely possible. Further 

studies are required to establish optimal 

strategies for monitoring, diagnosing and 

managing ICU-acquired sodium disturbances 

and controlling diuretics use in ill patients. 
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CONCLUSION 

Hyponatremia can occur in patients with 

hypothyroidism, but no definitive relationship 

has been demonstrated between the two 

conditions. Detection of hyponatremia in a 

patient with hypothyroidism, even if severe, 

in the absence of myxedema coma, may not 

be directly associated with the lack of thyroid 

hormones; thus, other possible etiologies 

should be considered. 
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