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Systematic Evaluation of Desmopressin Administered to 
Patients with Aneurysmal Subarachnoid Hemorrhage in the 
Light of the Literature

ABSTRACT

AIM: This study discusses the management of patients with the syndrome of inappropriate antidiuretic hormone secretion (SIADH) 
developing after subarachnoid hemorrhage, in a comparative manner in the light of the literature.
MATERIAL and METHODS: Without country or language restrictions, articles with high evidential value found in electronic 
databases were compared to our patients’ data.
RESULTS: After the literature review, three articles were included for systematic evaluation. Desmopressin was administered to the 
patients for the treatment of hyponatremia, volume contraction, and negative sodium balance caused by SIADH. However, it was 
not used for preventing re-bleeding.
CONCLUSION: To prevent the development of this complication (SIADH), the use of desmopressin, an analogue of vasopressin, 
is important in routine clinical practice.
KEYWORDS: Desmopressin, Serum sodium level, Subarachnoid hemorrhage, Syndrome of inappropriate antidiuretic hormone 
secretion, Urine osmolality

Original Investigation

█    INTRODUCTION

Spontaneous subarachnoid hemorrhage (SAH), which is 
a major cause of morbidity and mortality in the middle 
and advanced age groups, is a pathologic condition in 

which the blood extravasates into the subarachnoid space. 
The primary goal of the surgery performed for the treatment 
of aneurysmal SAH is to safely occlude the entire aneurysm 
sac without leaving any residue. In such cases, it is not 
sufficient to occlude only the aneurysmal sac; complications 
such as recurrent hemorrhage due to SAH, vasospasm, 
parenchymal hematoma, SIADH, intraventricular hemorrhage, 

hydrocephalus, and intracranial pressure increase should be 
treated carefully (6,14,16,19). 

SAH is a pathology with high mortality and morbidity, which 
is encountered in neurosurgery and emergency departments. 
Management of affected patients at the moment of admission 
to the hospital, during surgical treatment, and to prevent 
postoperative complications is of great importance. SIADH 
is one of the major complications occurring after SAH, and 
its diagnosis and treatment may significantly reduce patient 
mortality and morbidity. 
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In the treatment of aneurysmal SAH, what is administered to 
the patients admitted to the emergency department by the 
emergency physician prior to the intervention by the consul-
tant neurosurgeon is as important as the surgical intervention. 
According to the Anatomical Therapeutic Chemical Classifica-
tion System, desmopressin, which is a synthetic analogue of 
the antidiuretic hormone vasopressin that affects the posterior 
lobe of the pituitary gland, is used in the treatment of primary 
nocturnal enuresis and central diabetes insipidus (2,22).

This pharmaceutical agent reduces urine flow, increases 
urine osmolality, and decreases plasma osmolality. As a 
result, the frequency of urination and nocturia are decreased. 
Desmopressin may thus be administered to patients with 
aneurysmal SAH to ensure both preoperative and postoperative 
management of the fluid and electrolyte balance (3,27).

This study was performed to systematically evaluate, in the 
light of the literature, a patient with aneurysmal SAH who 
received both preoperative and postoperative desmopressin 
and underwent surgery in 2011. 

█    CASE REPORT
In 2011, a 59-year-old male patient was referred to the 
emergency department with a speech disorder and loss 
of strength in the left hand and left leg. Except for chronic 
headache complaints, the patient had no history of disease 
or co-morbidities such as diabetes mellitus or hypertension 
and no history of alcohol consumption. However, the patient 
presented with a history of smoking (1.5 packs/day for 44 
years). The patient’s body mass index was 22.1 kg/m2, and 
the laboratory tests revealed no hematological malignancies.

The neurological examination at the time of the patient’s 
admission to the hospital revealed that he responded to simple 
commands, his eyes were spontaneously open, and he was 
cooperative, disoriented, and dysphasic. His Glasgow Coma 
Scale (GCS) score was 12. A muscle strength examination 
revealed left hemiparesis (the muscle strength was grade 2/5). 
An eye examination confirmed the presence of papilledema, 
while the electrocardiographic findings were within normal 
limits. Cranial computed tomography (CT) revealed a right 
temporal intracerebral hematoma and extensive SAH (Figure 
1).

At the time of admission to the hospital, the patient’s World 
Federation of Neurosurgical Societies Grading scale (WFNS) 
grade for SAH was 3 and his Fisher grade was 4. At the end 
of the three-hour follow-up period, the GCS score declined 
(GCS=5), and the control cranial CT revealed an increase in 
the intracerebral hematoma size (Figure 2). The patient then 
immediately underwent surgery.

During surgery, the right temporal inferior cerebral hematoma 
was removed through a right pterional craniotomy, the right 
middle cerebral artery aneurysm was clipped, and the bone 
flap was replaced (Figure 3).

On postoperative day 1, the thyroid-stimulating hormone level 
of the patient, who was in the intensive care unit, was 0.185 
U/mL; the free tyrosine level was 1.17 ng/dL and the free 

triiodothyronine level was 1.48 pg/dL. In the follow-up control, 
these levels were 1.36, 0.98, and 3.34, respectively, while the 
anti-thyroid peroxidase (anti-TPO) value was 9.

On postoperative day 4, nimodipine (180 mg/day) treatment 
was started due to the detection of clinical vasospasm, and 
laboratory tests were performed due to the observation of 
a volume deficit during the follow-up period. The patient’s 
negative fluid deficit was defined as 1505 cc per day, and his 
hourly urine output varied between 150 cc and 600 cc. 

After the laboratory tests, the following results were obtained: 
blood sodium level: 125 mmol/L; potassium: 4.50 mmol/L; 
urea: 33 mg/dL; creatinine: 0.62 mg/dL; uric acid: 0.70 mg/
dL. The patient’s urine density increased from 1015 to 1023. 
Serum osmolality was less than 280 mmol/kg, urine sodium 
was 30 mEg/L, and urine osmolality was higher than plasma 
osmolality. After the patient was diagnosed with SIADH, a daily 
desmopressin dose of 4 mcg/mL was administered through a 
systemic route. Treatment then continued with the application 
of 10 mcg/0.1 mL nasal spray (4x1 puff/day) for four days. 
After the treatment, the following results were obtained: 
control blood sodium: 134 mmol/L; potassium: 3.9 mmol/L; 
urea: 23 mg/dL; creatinine: 0.59 mg/dL; uric acid: 1.30 mg/dL; 
urine density: 1014.

The patient was discharged on the 50th day of the follow-up and 
treatment period. At the time of discharge, the patient obeyed 
simple commands, his eyes were spontaneously open, and he 
was conscious, cooperative, and disoriented. His GCS score 
was 13–14. A muscle strength examination again revealed left 
hemiparesis (the muscle strength was grade 2/5). Follow-up 
and treatment of the patient is continuing.

Search Strategy

The Cochrane Collaboration, Cochrane Library, Ovid MEDLINE, 
ProQuest, National Library of Medicine, and PubMed 
electronic databases were searched for studies conducted 
between July 1926 and February 2018 using the terms “OR” 
and “AND” without language and country restrictions. The 
following keywords were used: “Subarachnoid hemorrhage” 
(OR “Subarachnoid hemorrhage”), “Aneurysmal subarachnoid 
hemorrhage,” “Neurosurgery,” “Emergency medicine,” and 
“Desmopressin.” 

The percentage distribution of articles by year was recorded, 
and the study of Lijmer et al. was used to determine the level 
of evidence of the studies (15,24). Subsequently, the obtained 
data were checked considering the Transparent Reporting of 
the Systematic Review (PRISMA) (15,24). All bibliographies 
thought to have been missed during the database search 
were reviewed again. Unpublished gray literature, including 
articles, comments, letters, editorials, protocols, guides, 
meta-analyses, and collections, were not included. The most 
highly cited articles were identified and re-examined to avoid 
possible repetitions (1,13,25).

Data Collection and Evaluation

Data on the operated patient were obtained from the electronic 
patient program and archive file. The data obtained from this 
case were compared with the data obtained from the literature 
review (performed as mentioned in Section 2.2.1).
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The authors selected the included studies independently. 
To minimize the risk of selection bias, the studies were also 
reviewed by all authors. In the event of conflicting results, the 
final decision was made by FSA, TC, IY, and NK, who had the 
most experience about the subject. Finally, the senior authors 
(HO and OA) were consulted, and the topics were revised 
if necessary. We compared this research with the findings 
related to our patient.

Statistical Analysis

Non-pragmatic statistical methods were used. However, given 
the lack of common findings, statistical analyses could not 
be performed, and so descriptive statistical methods (such 
as frequency or mean ± standard deviation) were applied. 
Microsoft Office Excel (2013) was used. 

█   RESULTS
After the literature review, the full texts of four articles were 
examined (7-9,12). The article of the Frontera et al.(9) was then 
excluded from the study (Table I). 

█    DISCUSSION 

One of the most important factors affecting the mortality and 
morbidity of patients with aneurysmal SAH is cerebrovascular 
spasm resulting from aneurysm rupture (23). Cerebral arterial 
vasospasm may be focal, segmental, diffuse, symptomatic, or 
asymptomatic. Laboratory findings of vasospasm may include 
hyponatremia (5), leukocytosis (11), electrocardiographic 
changes (10), and hyponatremia and volume deficit, all of 
which are associated with poor prognosis (5,18). Hyponatre-
mia develops in 10–34% of the cases after SAH (19). In such 
patients, osmotic diuresis, which decreases blood volume, 
develops along with increased natriuresis (4,17,18). 

Hyponatremia observed in cases with SAH is thought to be a 
form of SIADH caused by hypothalamic dysfunction. Unlike 
SIDAH, hyponatremia is associated with volume contraction 
and a negative sodium balance after SAH. In cases with 
SIADH, serum sodium is above 135 mEq/L, serum osmolality 
is below 280 mmol/kg, urine sodium is above 25 mEq/L, 
and urinary osmolality is higher than plasma osmolality (20). 
Hyponatremia, which increases the risk of cerebral vasospasm 

Figure 1: The patient’s pre-operative, 
unenhanced axial cranial CT images at 
admission to the hospital.

Figure 2: The patient’s control, 
pre-operative, unenhanced axial cranial 
CT images during the follow-up period.
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the use of desmopressin, a well-known hemostatic agent, for 
individuals exposed to antiplatelet drugs. The authors carried 
out a cohort study of patients diagnosed with SAH who were 
admitted to Columbia University between August 1996 and 
July 2015. They tested the hypothesis that the administration 
of desmopressin to patients admitted to the emergency 
department with a diagnosis of SAH was likely to result in lower 
re-bleeding rates. The authors compared the re-bleeding rates 
of patients who were treated with desmopressin with those of 
patients who were not. They reported that of 1639 patients 
with SAH, 12% were treated with desmopressin, and only 
1% of those patients had recurrent bleeding; meanwhile, 8% 
of the patients not treated with desmopressin experienced 

in patients with SAH, is an important cause of morbidity and 
mortality. Therefore, it is crucial to monitor the daily serum 
sodium levels in patients with SAH (4,21,26).

This systematic review was performed to evaluate systemati-
cally, in the light of the literature, a patient undergoing surgery 
due to aneurysmal SAH, who received both preoperative and 
postoperative desmopressin. After the literature review, the 
full text of four articles were examined (7-9,12). The article of 
Frontera et al.(9) was then excluded from the scope of study.

Francoeur et al.(8) reported that re-bleeding after SAH was 
associated with a decrease in blood platelet function. In their 
study, they emphasized that recent guidelines recommend 

Figure 3: Postoperative, unenhanced axial cranial 
CT images.

Table I: The Frequency of the Studies by Years

Keywords Total Clinical trial Review Date range

Subarachnoid hemorrhage 27.964 942 3.345 2018 Feb 1 1926 Jul

Subarachnoid hemorrhage + Neurosurgery 10.718 451 1253 2018 Feb 1 1952 Dec

Subarachnoid hemorrhage + Emergency 
medicine 603 17 91 2018 Feb 2 1975 Oct 1

Aneurysmal subarachnoid hemorrhage 26.908 916 3.164 2018 Feb 1 1945

Aneurysmal subarachnoid hemorrhage + 
Neurosurgery 10.421 445 1.213 2018 Feb 1 1952 Dec

Aneurysmal subarachnoid hemorrhage + 
Emergency medicine 582 17 90 2018 Feb 2 1975 Oct 1

Desmopressin 5.300 502 936 2018 Feb 2 1950 Nov

Subarachnoid hemorrhage + 
Desmopressin 15 0 2 2018 Feb 2 1982 Sep

Aneurysmal subarachnoid hemorrhage + 
Desmopressin 14 0 2 2018 Feb 2 1982 Sep

Aneurysmal subarachnoid hemorrhage + 
Neurosurgery + Desmopressin 5 0 1 2018 Feb 2 1982 Sep

Aneurysmal subarachnoid hemorrhage + 
Emergency medicine + Desmopressin 2 0 1 2018 Feb 2 2016 Feb
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no vasopressin tissue or cerebrospinal fluid concentration 
that could be compared with clinical pathological conditions 
was measured, the increased release of vasopressin into the 
cerebrospinal fluid in conditions such as SAH or intracranial 
hypertension of various origins might play a role in the 
formation of edema.

█    CONCLUSION
From the moment the patient is admitted to the emergency 
department with a diagnosis of SAH, one must be careful to 
reduce the mortality and morbidity that can arise due to the 
possible development of SIADH within the treatment protocol. 
The importance of desmopressin administration for the 
prevention of such complications should not be overlooked 
by branch physicians. It is important to raise awareness about 
this issue. 
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