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ABSTRACT

Introduction: Hyponatremia is most commonly encountered electrolyte disorder in clinical 
practice. Syndrome of inappropriate anti-diuretic hormone secretion (SIADH), most frequent 
cause of euvolemic hyponatremia, is an important element that increases risk for morbidity 
and mortality and indicates severity of primary disease. SIADH can be seen in many clinical 
conditions or as multifactorial. 
Case Report: A 64-years old male presented to our facility emergency department with 
the complaints of shortness of breath and abdominal pain. According to the assessment, 
Morgagni hernia was in the thoracic and abdominal computed tomography (CT). The patient 
was hospitalized in the general surgery service and taken to the operation for hernia repair. 
On day-2 after operation, he had low serum Na+ value (124 mEq/L [124 mmol/L]). Serum 
Na+ value decreased to 114 mEq/L (114 mmol/L) on day 5 whereas 110 mEq/L (110 
mmol/L) on the day-6; thus, 3% NaCl infusion was initiated. In further evaluation, several 
etiological factors were evaluated. On abdominal sonography, multiple metastatic lesions 
were detected incidentally. Thoracic and abdominal CT scan was re-evaluated, On thoracic 
CT scan, diffuse thickening (up to 1–1.5 cm) with irregular contours were observed. While 
isodense and hypodense lesions were seen in liver on abdominal CT scan. Diffuse metastatic 
disease was found in the patient by positron emission tomography (PET) scan and magnetic 
resonance imaging (MRI) scan. Small cell lung cancer (SCLC) diagnosis was made by biopsy 
samples obtained from liver. Our case had asymptomatic clinical course despite presence of 
diffuse metastatic SCLC and rapid decrease in Na+ values. 
Conclusion: Our case was presented to emphasize importance of detailed evaluation for all 
causes of SIADH, mainly malignancies in hospitalized patients at geriatric age group, and 
treatment based on differential diagnosis in the management of SIADH.

(This page in not part of the published article.) 
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AbstrAct

Introduction: Hyponatremia is most commonly 
encountered electrolyte disorder in clinical 
practice. syndrome of inappropriate anti-
diuretic hormone secretion (sIADH), most 
frequent cause of euvolemic hyponatremia, is 
an important element that increases risk for 
morbidity and mortality and indicates severity 
of primary disease. sIADH can be seen in 
many clinical conditions or as multifactorial. 
case report: A 64-years old male presented 
to our facility emergency department with the 
complaints of shortness of breath and abdominal 
pain. According to the assessment, Morgagni 
hernia was in the thoracic and abdominal 
computed tomography (ct). the patient was 
hospitalized in the general surgery service and 
taken to the operation for hernia repair. On day-2 
after operation, he had low serum Na+ value (124 
mEq/L [124 mmol/L]). serum Na+ value decreased 
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to 114 mEq/L (114 mmol/L) on day 5 whereas 110 
mEq/L (110 mmol/L) on the day-6; thus, 3% Nacl 
infusion was initiated. In further evaluation, 
several etiological factors were evaluated. On 
abdominal sonography, multiple metastatic 
lesions were detected incidentally. thoracic 
and abdominal ct scan was re-evaluated, On 
thoracic ct scan, diffuse thickening (up to 
1–1.5 cm) with irregular contours were observed. 
While isodense and hypodense lesions were 
seen in liver on abdominal ct scan. Diffuse 
metastatic disease was found in the patient by 
positron emission tomography (PEt) scan and 
magnetic resonance imaging (MrI) scan. small 
cell lung cancer (scLc) diagnosis was made by 
biopsy samples obtained from liver. Our case had 
asymptomatic clinical course despite presence 
of diffuse metastatic scLc and rapid decrease in 
Na+ values. conclusion: Our case was presented 
to emphasize importance of detailed evaluation 
for all causes of sIADH, mainly malignancies in 
hospitalized patients at geriatric age group, and 
treatment based on differential diagnosis in the 
management of sIADH. 
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INtrODUctION

Hyponatremia is seen in 30% of inpatients and 
syndrome of inappropriate anti-diuretic hormone 
secretion (SIADH) is the most commonly encountered 
cause of hyponatremia. In general, it is characterized 
by uncontrolled and excessive anti-diuretic hormone 
(ADH) secretion from posterior pituitary gland and 
hyponatremia, and fluid retention can develop as a 
result of ADH secretion [1]. The SIADH can be seen 
in many clinical conditions such as malignancy, drug 
use, respiratory diseases and central nervous system 
diseases and as a multifactorial entity. Clinicians should 
perform a comprehensive evaluation to identify cause 
underlying SIADH [2]. Herein, we presented a case 
with asymptomatic small cell lung cancer (SCLC) which 
was detected during evaluations for secondary causes 
of SIADH identified as underlying cause of persistent 
hyponatremia. 

cAsE rEPOrt

A 64-year-old male presented to our facility 
emergency department with the complaints of shortness 
of breath and abdominal pain. According to the 
assessment, chronical reactive changes such as chronical 
bronchitis were determined in the thoracic computed 
tomography (CT) and Morgagni hernia was in the 
abdominal CT scan. The patient was hospitalized in the 
general surgery service and taken to the operation for 
hernia mesh repair. The patient was considered to have 
American Society of Anesthesiologists (ASA) I risk status 
in preoperative assessment and had no abnormal finding 
other than diaphragmatic hernia on chest radiograph 
(Figure 1). Laboratory tests and serum sodium (Na+) 
concentration (142 mEq/L [142 mmol/L]) were found to 
be within normal range. The patient underwent hernia 
repair under general anesthesia; then, he was transferred 
to ward with Aldrete score of 9-10 after uneventful 
recovery period [3]. 

On day-2 after operation, the patient was consulted 
to our department as he had low serum Na+ value (124 
mEq/L [124 mmol/L]). In physical examination, the 
patient was considered as euvolemic, who had no findings 
of renal failure, congestive heart failure, hepatic failure, 
volume depletion, diuretic use, adrenal insufficiency 
or hypothyroidism or complaints of nausea, vomiting, 
polyuria or polydipsia. The fluid therapy and medications 
were reviewed in the patients. It was found that the 
patient received contrast material for thoracic and CT 

scan before surgery and that 2000 ml of normal saline 
was given during surgery; followed by maintenance fluid 
therapy with 1500 ml of 0.45% NaCl plus 5% dextrose. It 
was recommended to change fluid replacement therapy 
to normal saline, which was estimated as 1500 ml per day 
based on fluid gap. Metamizole sodium (4 g/day divided 
into 4 doses) used in postoperative pain management 
was withdrawn. In the follow-up, it was seen that 
hyponatremia did not respond to normal saline infusion. 
Serum Na+ value decreased to 114 mEq/L (114 mmol/L) 
on day-5 whereas 110 mEq/L (110 mmol/L) on the day 6; 
thus, 3% NaCl infusion was initiated. No finding of serious 
hyponatremia such as mental alteration, headache, 
nausea or vomiting was observed in the patient who had 
stable hemodynamic.

Serum Na+ began to increase by addition of 3% NaCl. 
However, hyponatremia (125 mEq/L [125 mmol/L]) 
recurred when 3% NaCl was stopped; thus, further 
evaluation was performed to identify causes that might 
explain hyponatremia. In further evaluation, hematuria, 
ketonuria and trace proteinuria were observed in spot 
urinalysis. It was considered that there might be acute 
interstitial nephritis secondary to contrast material or 
metamizole sodium. However, there was no elevated 
creatinine value, eosinophilia, eosinophiluria or 
increased IgE levels in the patient. Urinary N-acetyl-ß-
glucosaminidase (NAG) and ß2-microglobin levels could 
not be studied due to technical failure in the laboratory. 
No abnormal finding including fever, eruption, acid-base 
disorder, potassium disorder, hypotension or dehydration 
was observed in the patient. On urinary system 
sonography, bilateral renal parenchymal thickness and 
echogenicity were normal. On abdominal sonography, 
multiple metastatic lesions were detected incidentally. 
There was increased urinary osmolarity (475 mOsm/kg) 
in addition to hyponatremia and serum hypo-osmolarity 
(235 mOsm/kg). Blood Urea Nitrogen (BUN), urinary 
Na+ concentration and serum uric acid level were 14 mg/
dL (832 µmol/L), 141 mEq/L (141 mmol/L) (>40 mEq/L) 
and 3 mg/dL (178 µmol/L) (3.5-7.2 mg/dL), respectively. 

Simultaneously, rigid fluid restriction was performed 
in the patient thought to have SIADH. Serum Na+ value 
reached up to 137 mEq/L (137 mmol/L) within few days. 
There was no abnormal finding on preoperative chest 
radiograph (Figure 2). However, thoracic and abdominal 
CT scan was re-evaluated in the context of malignancy 
screening. On thoracic CT scan, diffuse thickening (up to 
1–1.5 cm) with irregular contours were observed at the 
level of hilus on the left, while isodense and hypodense 
lesions were seen in liver on abdominal CT scan. Diffuse 
metastatic disease was found in the patient by positron 
emission tomography (PET) scan and magnetic resonance 
imaging (MRI) scan. SCLC diagnosis was made by biopsy 
samples obtained from liver and the patient was referred 
to oncology department. 
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DIscUssION

In this case, we faced SIADH as the cause of persistent 
hyponatremia induced by repair of diaphragmatic hernia. 
In our case, many causes of secondary SIADH were 
evaluated in the differential diagnosis. As a result, we 
presented the case with asymptomatic SCLC which was 
detected incidentally as the cause of SIADH. 

The syndrome of inappropriate anti-diuretic hormone 
secretion is characterized by hyponatremia, elevated 
urinary osmolarity, increased urinary sodium and 
decreased serum osmolarity in euvolemic patients not 
receiving diuretic therapy and having normal cardiac, 
renal, adrenal, hepatic and thyroid functions. SIADH 
can result from many causes varying from drugs to 
malignancies. It is strongly recommended to investigate 

secondary causes and this investigation should be done 
where possible [4]. In our case, cardiac, renal, adrenal, 
hepatic and thyroid function tests were found to be 
within normal range during evaluations for differential 
diagnosis. 

The SIADH can develop from absorption of 
solutions containing sorbitol or glycine at varying 
degrees, which are used in laparoscopic procedures, 
hysteroscopy and transurethral prostate surgery [5]. In 
our case, diaphragmatic hernia repair was performed 
via laparoscopic approach; however, operation time was 
shorter than 40 minutes and no solutions containing 
sorbitol or glycine was used during surgery. 

The SIADH occurred on day-3 after surgery in our 
case. Major surgeries involving abdominal and thoracic 
interventions can stimulate antidiuretic hormone (ADH) 
hyper-secretion via severe pain afferents [6]. In our case, 
visual analogue scale (VAS) pain score was found as 6-7 
on the sixth hour after surgery and the patient reported 
gradually decreasing pain at postoperative period. 

Aggressive fluid resuscitation during or after surgical 
interventions is another cause for postoperative SIADH 
[7]. No such clinical picture was observed in our patient 
monitored by balanced volume during perioperative and 
postoperative period.

Pulmonary tumors, especially small cell carcinoma, 
can produce ectopic ADH. In addition, tumors such 
as pancreatic adenocarcinoma, duodenal tumors and 
head-neck tumors can occasionally produce ADH. 
Hyponatremia is a common finding in elder patients with 
lung cancer accompanied by cardiovascular disorders 
and multi-drug use [8]. In a retrospective study, serum 
Na+ value was found to be <135 mEq/L (135 mmol/L) 
in 97 (4.7%) of 2048 patients with lung cancer screened 
between 2006 and 2009. Hyponatremia incidence was 
approximately 5-folds higher in patients with SCLC 
29/296 (14.2%) in SCLC versus 48/1752 (2.7%) in NSCLC) 
[9]. Similarly, our case was a 64-year-old man with lung 
cancer; however, there was no history of medication or 
systemic disease. 

SIADH, most frequent cause of euvolemic 
hyponatremia, is an important factor that increases 
morbidity and mortality in patients and indicates 
severity of primary disease [10]. However, on contrary 
to literature, there was no paraneoplastic symptom or 
finding other than hyponatremia in our patient despite 
diffuse, metastatic SCLC. 

Pulmonary diseases such as pneumonia, asthma, 
atelectasis, acute respiratory failure and pneumothorax 
can also cause SIADH [11]. In our case, diffuse thickening 
up to 1–1.5 cm with irregular contours at hilus on 
the left was striking on preoperative thorax CT scan. 
However, no pulmonary abnormality such as atelectasis, 
pneumothorax and acute respiratory failure was 
developed at postoperative period. 

It is well-known that barbiturates, anticonvulsants, 
opiates, tricyclic anti-depressants, thiazide diuretic, 
monoamine oxidase inhibitors and some anti-diabetic 

Figure 1: Preoperative lung image: Morgagni hernia, non-
specific chronical bronchitis; bronchial wall thickening with 
increased bronchovascular markings.

Figure 2: Postoperative lung image: Postoperative full expanded 
lung
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agents enhance ADH secretion or potentiate its effects 
in geriatric population. There are also cases with SIADH 
induced by non-steroidal anti-inflammatory drugs [12]. 
In our case, it was seen that hyponatremia and SIADH 
persisted after withdrawal of metamizole sodium used for 
postoperative analgesia.

In a cohort study in geriatric population, it was reported 
that hyponatremia can be seen in elder individuals 
without underlying disease. Moreover, Anpalahan et 
al. reported that there is a risk for SIADH development 
without any predisposing factor other than age [13]. 

Many central nervous system (CNS) disorders are 
associated to SIADH. Disorders such as stroke, infection, 
trauma, bleeding or psychosis enhance ADH secretion. 
However, hyponatremia that may be caused by cerebral 
salt wasting (CSW) is also seen in relationship with 
severe neurological events including intra-cerebral 
bleeding. Both conditions share common findings 
including hyponatremia, hypo-osmolarity, higher 
urinary osmolarity compared to serum osmolarity and 
urinary osmolarity >20 mEq/L. The most important 
discriminative feature is that extracellular volume 
is normal or slightly increased in SIADH while it is 
decreased in CSW. Differential diagnosis is essential to 
determine therapeutic approach, since fluid restriction 
corrects hyponatremia in SIADH while it enhances 
cerebral ischemia by exacerbating hypovolemia; thus, 
can cause vasospasm and death in CSW [14]. In our 
case, no neurological symptom or sign was developed 
during follow-up. In imaging modalities performed, no 
sign of neurological abnormality was observed in CNS. 
In addition, no clinical signs of extracellular volume loss 
such as hypotension, tachycardia, decreased skin turgor 
were present. CSW was excluded as the patient responded 
fluid restriction. 

cONcLUsION

Postoperative hyponatremia and Syndrome of 
inappropriate anti-diuretic hormone secretion (SIADH), 
most common underlying reason, in the patients 
admitted for major surgery can be resulted from many 
conditions. In the management of SIADH, other causes 
should be kept in mind, particularly in refractory cases, 
and comprehensive evaluations should be performed in 
such patients including malignancy in the 6–7 decades. 
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