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Profile of complications of spontaneous subarachnoid
haemorrhage in a tertiary care hospital
Background and objectives: Subarachnoid haemorrhage (SAH) refers to bleeding
within the subarachnoid space. The different short-term outcomes could be signs
of delayed ischemic deficit, deterioration of the conscious level, motor deficit,
aphasia, hydrocephalus and re-bleeding. When cardiac dysfunction is severe enough
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INTRODUCTION
Spontaneous subarachnoid haemorrhage (SAH) is considered
a global emergency. The presence of blood in the
subarachnoid space between the arachnoid-mater and piamater is termed SAH and is always pathological. SAH
accounts for almost 5% of all the causes of stroke worldwide1
and 3-4.8% of strokes in India.2 Almost 85% of cases
occur due to rupture of the aneurysm.3 The most significant
risk factors of aneurysmal SAH are smoking and
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hypertension. Hypertension increases the risk of SAH by
2.5 times.3
SAH is clinically characterized by sudden, intense headaches,
vomiting, and neck rigidity.4 One-third of the patients have
focal neurological abnormalities, and half arrive unconscious.
Seizures occur in up to 20% of patients, while 1 to 2% of
patients get an acute confusional state, and in most patients,
a history of sudden headaches is lacking.4

Official Publication of Academy of Health Research and Medical Education (AHRME)

ISSN 2394–806X (Print), ISSN 2454-5139 (Online)

Subarachnoid haemorrhage is a medical emergency that is
also very prone to complications. Different arrays of
neurological and medical complications are seen in
subarachnoid haemorrhages with very high incidence rates.
The various neurological complications of SAH are delayed
ischemic deficit and cerebral vasospasm, deterioration of
the conscious level, motor deficit, aphasia,4 re-bleeding,5
hydrocephalus, intraventricular and intracerebral
haemorrhage etc. Medical complications are also common
after SAH and contribute substantially to morbidity and
mortality. Electrolyte disturbances, cardiac arrhythmias,6
etc., are the most reported medical complications. Severe
cardiac dysfunction may significantly decrease the ejection
fraction and cause heart failure in some patients.7 Deaths
attribut-able to medical complications equalled those caused
by neurological complications, with about a fifth of patients
dying of vasospasm, re-bleeding, and direct effects of SAH,
and medical com-plications.8
The objective of the present study is to evaluate the shortterm outcome of spontaneous subarachnoid haemorrhage in
a tertiary care hospital.
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Table1 Grades of CT scan findings according to the
Fisher scale
Grade
1
2

3
4

Fisher Scale7
No SAH or intraventricular haemorrhage
Diffuse deposition of a thin layer with all vertical
layers of blood (interhemispheric fissure, insular
cistern, ambient cistern) <1 mm thick
Vertical layers of blood >1 mm thick or localized
clots (clots defined as >3 × 5 mm)
Diffuse or no subarachnoid blood, but with
intracerebral or intraventricular clots

RESULTS
A total of 73 patients with SAH, fulfilling the inclusionexclusion criteria, were included in the study. The age of
the patients ranged from 29-78 years, with a mean age of
53.16 years. Out of the 73 patients, the majority (61.64%)
were females with a male: female ratio of 1:1.6.
Out of the total 73 patients, 86.3% of patients have
developed various complications. There was no mortality
in the present study (Figure 1).

MATERIALS AND METHODS
The study is an institution-based observational study
including patients with spontaneous subarachnoid
haemorrhage presenting in the emergency and outpatient
department (OPD) of Medicine and Neurology, Gauhati
medical college and hospital (GMCH) from 1st July 2018 to
30th June 2019.

10, 13.7%

Inclusion Criteria: All patients older than 12 years
presenting to Medicine OPD, Neurology OPD and
Emergency Department with the diagnosis of spontaneous
subarachnoid haemorrhage on CT scan brain were included.
Exclusion Criteria: Patients with a history of head injury
and associated findings in CT scan brain haemorrhage from
other sites were excluded. Patients under 12 years of age
and those who refused to consent were also excluded from
the study.
All study participants underwent a physical examination
and neurological assessment on admission, a CT scan of the
brain, CT Angiography of head and neck vessels, MR
Angiography of head and neck vessels and DSA (Digital
subtraction angiography), if necessary, were performed. The
grading of patients was done according to Fisher’s scale7
based on CT scan brain findings (Table 1).

63, 86.3%

Present

Absent

Figure 1 Complications of Subarachnoid haemorrhage
The majority, 42 out of 73(57.53%) patients, had Fisher’s
grade 2, and 20(27.39%) had grade 3 on CT brain.
Intracerebral or intraventricular clots (Fisher scale Grade 4)
were observed in 11(15.06%) patients.
In this present study, 63 patients have developed various
complications. The delayed ischemic deficit was the most
common neurological complication observed in 31(42.46%)
cases. Hydrocephalus (21.91%) and re-bleeding (6.84%)
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were the other neurological complications observed in the
cases. Hyponatremia was observed in 38.35% of cases and
Hypokalemia in 15.06% of cases. Diastolic dysfunction was
the most reported cardiac complication found in 41(56.94%)
cases, followed by ventricular wall motion abnormality
(22.22%), as shown in Table 2.
Table 2 Distribution of Complications of
Neurological complications:
Signs of delayed cerebral ischemia
31
Hydrocephalus
16
Rebleeding
5
Electrolyte imbalance
Hyponatremia
28
Hypokalemia
11
Hypernatremia
5
Hyperkalemia
4
Cardiac complications
Diastolic Dysfunction
41
Wall motion abnormality
16
U wave abnormality
14
ST Elevation
13
T wave abnormality
13
QT prolongation
10
LVH
9
ST Depression
6

SAH
42.46%
21.91%
6.84%
38.35%
15.06%
6.84%
5.48%
56.94%
22.22%
19.44%
18.05%
18.05%
13.89%
12.5%
8.33%

Out of the 31 cases with signs of delayed ischemic deficit,
deterioration of the conscious level is the most common
complication observed in 18(24.65%) cases, followed by a
motor deficit (15.06%) and aphasia (10.95%). There are
four patients with both aphasias as well as a motor deficit.
The median time of onset of delayed cerebral ischemia is
the 8th day in the present study (Table 3).
Table 3 Signs of delayed cerebral ischemic deficit
Deficit

Number
of
patients
Deterioration of consciousness 18
Motor deficit
11
Aphasia
8
Total no of patients with
delayed neurological deficit 31

Percen- Median
tage
time of
onset
24.75% 7th day
15.06% 10th day
10.95% 8th day
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SAH to be 80%, 91% and 84.5%, respectively. However,
Krammer et al.12 reported the incidence of complications in
70% of SAH cases. This discrepancy may be due to the
lesser severity of the subarachnoid bleed in the cited study.
It has been found that 57.53% of cases are in Fisher’s
grade 2 and 27.39% in grade 3, and 15.06% in grade 4.
However, Fisher7 found 24% of patients in grade I, 15%
in Grade II, 51% in grade III and 10% in grade IV. Wurm
et al.,11 found 4.5% of Fishers’ grade I cases, 25.4% in
Grade II, 18.7% in Grade III and 51.5% in grade IV. The
differences in Fisher’s grade in the various studies indicate
the difference in the severity of the Subarachnoid bleed in
different cases.
Signs of delayed cerebral ischemia were seen in 31(42.46%)
cases, with deterioration of the consciousness level being
the most common complication. The observations agree
with Wurm et al.,11 who found 42.86% of cases with delayed
cerebral ischemia. Hijdra et al.,9 have found the incidence
of delayed ischemia in 38.5% of cases which also correlates
with the present study. However, Roos et al.,10 Krammer et
al.,12 and Juvela et al.,13 have reported 17%, 26% and 22.08%
delayed ischemia in their studies. The low incidence of
delayed ischemia may be due to the lower severity of the
bleed and vasospasm, as seen by the more significant number
of Fisher’s grade II and III patients in the abovementioned
studies. The mean time of onset of delayed cerebral ischemia
in the current study is the 8th day, which corresponds to the
study done by Weidauer et al.,14 who reported it occurring
between the 7th -14th day.
Re-bleeding is one of the most dangerous complications of
SAH, seen in 5(6.84%) cases in the present study, which
corresponds well to the 7% of re-bleeding cases reported
by Solenski et al.15 It is found to occur at a rate of 16%
and 21.6% in Roos et al.,10 and Juvela et al.,13 respectively.
The higher incidence of re-bleeding in Roos et al.,10 and
Juvela et al.,13 may be due to various factors predisposing
to re-bleeding, like the location of the aneurysm and the
more significant number of Fisher’s grades 3 and 4 patients
in those studies.

DISCUSSION

Acute hydrocephalus was present in the study’s 16(21.91%)
cases. It is reported to occur in 20% of cases by Behrouz
et al.,16 which corresponds to the present study. But Wurm
et al., 11 found a higher incidence (38%) of acute
hydrocephalus in their study, which may be because he has
got almost 24% of cases with IVH and ICH, which
predisposes to the development of hydrocephalus.

The incidence of various complications in SAH is found in
86.30% of cases in the present study. This corresponds to
the study of Hijdra et al.,9 Roos et al.,10 and Wurm et al.11,
who had found the incidence of various complications of

Hyponatremia was seen in 28(38.35%) cases and corresponds
to the study reported by Wijdicks et al.,17 and Qureshi et
al.,18 who found hyponatremia in 34% and 30%, respectively.
5(6.84%) cases of hypernatremia are present in the present
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study. Takaku et al.,19 found hypernatremia only in 2% of
cases, whereas 19% of cases of hypernatremia were found
in the study of Qureshi et al.18. This discrepancy may be
due to other causes of hypernatremia apart from SAH, like
fluid intake. Hypokalemia was found in 11(15.06%) cases
and hyperkalemia in 4(5.48%) cases which corresponds to
Cruickshank et al.,19 who found Hypokalemia in 19% of
cases. Frontera et al.,20 reported 28% cases of Hypokalemia
in their study, which may be due to the larger sample size.
Diastolic dysfunction (56.94%) was the most observed
cardiac complication reported in the present study. In
contrast to our findings, studies by Kopelnik et al.,21 and
Bilt et al.,8 reported diastolic dysfunction in 71% and 69%
of cases with SAH. This higher incidence may be due to
the larger sample size in their study group and the increased
incidence of hypertensive cases and age. However, in the
present study, 10 patients were found to have diastolic
dysfunction on admission, possibly due to previous cardiac
illness or hypertension. Various ECG abnormalities are
found in 56(77%) cases in the current study, while Sakr et
al.,22 found ECG changes in more than 60% of cases which
may again be due to the larger sample size in their study.
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