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Abstract 
 

Background: Stroke is considered as a lethal condition associated with significant mortality and morbidity. After 
stroke, complications are common and cause devastating effects on rehabilitation. The present study was de-
signed to study the frequency of complications in acute stroke patients in Peshavar, Pakistan. 
 
Methods: This prospective observational study was conducted from March 2006 to February 2007 in the Gen-
eral Surgery and Neurosurgery Postgraduate Medical Institute, Lady Reading Hospital and Department of Gen-
eral Medicine of Hayatabad Medical Complex in Peshawar, Pakistan in a tertiary health care facility. The study 
was conducted on 100 consecutive patients of acute stroke, presenting within 7 days of the onset of stroke. All 
patients fulfilling WHO definition of acute stroke were admitted. The patients with subarachnoid hemorrhage were 
excluded from study. After initial assessment for the degree of neurological defect and functional disabilities, the 
patients were investigated for stroke types and cause. Daily assessment of all patients for occurrence of compli-
cations was done till discharge from hospital or death of the patient. 
 
Results: Fift-eight (58%) patients were male and 42 (42%) were female with a mean age of 59.98 (±11.95) 
years. The patients with intra-cerebral bleeding were 32 while those with cerebral infarction were 64 and cases 
with lacunar infarction, were 4. The median hospital stay was 6 days. The main complications were aspiration 
pneumonia in 28 (28%), constipation in 28 (28%), chest infection in 27 (27%), dehydration in 21 (21%) and uri-
nary tract infection (UTI) in 12 (12%). 16 patients (16%) had no complications and seven patients died. Aspiration 
pneumonia was the cause of death in four patients (57%) during their hospital stay. 
 
Conclusion: Post-stroke complications are very common and these can alter the outcome of stroke patients. 
Multidisciplinary stroke management is needed to decrease the complications of acute stroke. 
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Introduction 
 
Stroke has been defined by WHO as “an acute neu-
rological deficit with focal and at times global neu-
rological dysfunction, lasting for more than 24 hours 
or resulting in death before 24 hours in which, after 
adequate investigations, clinical signs are presumed 
to be of a non-traumatic vascular origin”. It is the 
third most common cause of death in developed 
countries. The age-adjusted annual death rate from 

stroke is 116 per 100,000 people in the United States 
and 200 per 100,000 in the UK, while 12% of all 
deaths is higher in black African population than in 
Caucasian. The death rate following a stroke is 
around 25% in the elderly and it remains a major 
cause of morbidity and mortality.1 

The incidence of stroke is decreasing due to better 
management of risk factors, but since stroke rates in-
crease greatly with age and the number of elderly 
people is increasing, the burden of stroke on indi-
viduals, families and on the health services is unlikely 
to fall rapidly.2-4 

Cerebrovascular disease has shown to be a ma-
jor cause of death and disability in all societies. 
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Patients with acute stroke are vulnerable to the de-
velopment of various complications as a result of 
the stroke and the disability caused by it.5 A sub-
stantial proportion of morbidity and mortality oc-
curring later on in the ensuing weeks is due to po-
tentially preventable or treatable complications of 
stroke. Not only are these complications common, 
but also they result into poor outcome. Such com-
plications delay successful rehabilitation and start a 
vicious cycle of reconditioning which is the har-
binger of further complications. The eventual out-
comes are higher morbidity, mortality, prolonged 
hospital stays and escalating health care costs. The 
presence of even one medical complication has 
been shown to be an independent predictor of poor 
prognosis. Presence (or absence) of medical com-
plications is one of the determinants of the final 
functional status achieved. The data from the 
Ranntas trial6 showed that there was a relationship 
between serious medical complications and severe 
disability that was not due to the severity of stroke. 
The prevention, recognition, and management of 
medical conditions after stroke form an integral 
part of inpatient care.7-9 The present study was de-
signed to determine the frequency and complica-
tions of cerebrovascular accident in two tertiary 
care hospitals of Peshawar, Pakistan. 
 
 
Materials and Methods 
 
This descriptive study consisted of 100 consecutive 
patients of acute stroke admitted to General Sur-
gery and Neurosurgery Post-Graduate Medical In-
stitute, Lady Reading Hospital in Peshawar and 
Department of General Medicine of Hayatabad 
Medical Complex in Peshawar, from March 2006 
to February 2007. The inclusion criteria were all 
acute stroke patients, age above 15 years, and defi-
nition of a focal neurological deficit due to vascular 
lesion, which might be a cerebral infarction or 
hemorrhage persisting for more than 24 hours. The 
exclusion criteria were stroke patients for more 
than 7 days and the patients with documented evi-
dence of subarachnoid hemorrhage. 

After informed consent that the information deliv-
ered will not be disclosed to anybody else, they were 
included in the study. Demographic characteristics 
were recorded. Detailed clinical history, examination 
and relevant investigation were performed, e.g. lipid 
profile and brain CT scan. 

Complications at the time of admission, e.g. aspi-
ration pneumonia and trauma history were recorded 
and treated accordingly. Every day, the patients were 
evaluated for the level of consciousness and mobility. 
Signs of raised intracranial pressure (ICP) were con-
firmed clinically. Bed sores and cellulitis were thor-
oughly looked for. Dehydration was clinically ob-
served. We were interested basically in the complica-
tions of stroke and interested mainly in investigations 
like lipid profile and CT scan of brain. The patients' 
chests were examined and if any signs were found, 
chest x-ray was carried out. Fever was checked and 
Foleys catheter and IV lines were looked for infec-
tions possibilities. Deep vein thrombosis (DVT) signs 
were ruled out on clinical examination and if sus-
pected, then Doppler study was carried out. The col-
lected data were entered into SPSS version 10 for 
computer analysis. Mean of age and sex and percent-
ages/ratios were calculated for variables such as aspi-
ration pneumonia, DVT, urinary tract infection (UTI), 
raised ICP and dehydration, etc. 
 
 
Results 
 
This study comprised 100 consecutive patients with 
acute stroke, ranging in age from 20-100 years with 
a mean of 59.98 years (SD=±11.95). The majority of 
patients were in age group of 50-70 years. Out of 
100 patients, 58 (58%) were male and 42 (42%) 
were female. Thirty two patients (31%) had intra-
cerebral hemorrhage (14 males and 18 females), 64 
(64%) had cerebral infarction (40 males and 24 fe-
males), and 4 patients experienced lacunar infarcts 
(2 males and 2 females).  

The most common trend of complications of dif-
ferent types was observed in the age group of 50-70 
years (Table 1). Stroke had occurred for the first time 
in 96 patients (96%) and was recurrent in 4 patients 
(4%). Mean systolic BP was 150.15 mmHg (±25.54) 
and mean diastolic blood pressure was 98.1 mmHg 
(±22.93). The patients' stay in hospital was variable 
ranging from 1 to 12 days with a median stay of 5 
days (Table 2). Seven patients died during the hospi-
tal stay (7%) among whom four died due to aspiration 
pneumonia with primary diagnosis of inter-cerebral 
bleeding, with a GCS of 3/15 to 6/15, while 93 pa-
tients (93%) were alive on the day of discharge. Out 
of 100 patients, 84 (84%) had one or more complica-
tions during hospital stay: chest infection in 27 (27%), 
constipation in 28 (24%), aspiration pneumonia in 28 
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(28%), and UTI in 12 (12%) patients. Dehydration 
was observed in 21 (21%) patients and raised intrac-
ranial pressure in 10 (10%) (Table 3). Less common 
complications were DVT in 7 (7%). No pulmonary 
embolism was observed; pressure sores being 7 (7%), 
trauma in 6(6%) and seizures in 5 (5%) patients. An 
increasing trend of aspiration pneumonia was noticed 
with GCS of low value (Table 4). 
 
 

Table 1: Frequency of different age groups of pa-
tients with stroke 
Age in years Frequency Percent 
  20     1     1.0 
  34     1     1.0 
  40     4     4.0 
  42     1     1.0 
  45     4     4.0 
  48     2     2.0 
  50   13   13.0 
  55   11   11.0 
  60   29   29.0 
  65     7     7.0 
  70   14   14.0 
  75     5     5.0 
  78     2     2.0 
  80     4     4.0 
  85     1     1.0 
100     1     1.0 
Total 100 100.0 

 
 

Table 2: Hospital stay of patients with stroke. 
Stay in hospital 
(days) 

Frequency 
N=100 

Percentages 

  1 13 13.0 
  2 17 17.0 
  3 13 13.0 
  4 12 12.0 
  5 11 11.0 
  6   7   7.0 
  7 12 12.0 
  8   4   4.0 
  9   2   2.0 
10   7   7.0 
11   1   1.0 
12   1   1.0 

 
 
Discussion 
 
In several studies of variable designs conducted in 
overseas centers, the complication rates after a stroke 
vary from 48% to 96%. The complication rate in the 
study by Roth et al. was 75%10 and 85% in Langhorne 
et al.11 The results from these studies show a wide 
variation due to differences in study designs and pa-
tient cohort, selection and diagnostic criteria, length 
of inpatient stay and duration of follow-up.12 Also, 
most of these studies focused on individual complica-
tions rather than a spectrum of complications, thus 
enabling more detailed diagnostic criteria to be em-
ployed. The study by Roth et al.10 was one of the larg-
est studies done in a rehabilitation center to look at 
post-stroke complications, using a pre-defined list of 
complications adapted from Davenport et al.13 The 
prevalence of constipation in the general population is 
high (around 15%).12 The prevalence is higher in the 
female population and in the elderly. A study on 
15,000 women, quoted in a review article by Winge 
et al.14, found that 14% to 27% were constipated. After 
an electronic search of various databases, we were un-
able to find previous studies, which looked specifically 

Table 4: Association of aspiration pneumonia and Glasgow coma scale in patients with stroke. 

Glasgow coma scale (/15)  
3 4 5 6 7 8 9 10 11 12 13 15 

Total 

Aspiration pneumonia 1 1 6 6 8  1    1   2    2 28 
 

Table 3: Frequency of complications in patients 
with acute stroke. 
Complications Frequency 

N=100 
Percentage 

Trauma   6   6 
Aspiration Pneu-
monia 

28 28 

Epileptic seizures   5   5 
Chest Infections 27 27 
Deep vein thrombo-
sis 

  7   7 

Pulmonary embo-
lism 

  0   0 

Dehydration 21 21 
Pressure soars   7   7 
Constipation 28 28 
Raised intra cranial 
pressure 

10 10 

Others 12 12 
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into constipation as a complication of post-stroke. 
The studies by Davenport et al., Langhorne et al.11, 
Roth et al.10 and Kalra et al.15 (all of which looked at 
multiple complications) also did not include constipa-
tion as a complication. Yet, constipation and stroke 
seems to be associated. In our observation, constipa-
tion turned out to be the most common complication 
(28% of strokes). We felt that this result has impor-
tant implications to clinical practice. Constipation can 
be associated with significant morbidity; e.g. acute 
confusion, subacute intestinal obstruction, abdominal 
pain, loss of appetite, nausea and vomiting, etc. All of 
these have a significant negative impact on the reha-
bilitation process and eventual outcome. The stroke 
event itself, immobility after stroke, dehydration and 
nasogastric formulations can all contribute to consti-
pation.16 Awareness of all of these contributory fac-
tors among healthcare professionals dealing with 
stroke patients is, therefore, extremely important. 
Early mobilization, ensuring adequate hydration, use 
of appropriate nasogastric formulations together with 
the judicious use of oral laxatives and enemas when 
necessary can greatly alleviate constipation. In our 
study, aspiration pneumonia and chest infections 
other than pneumonias were among the top observed 
complications (28 % and 27%, respectively). These 
were also observed in a local study carried out by 
Khan17 and Langhorne et al.11 This study shows that 
chest problems are very common complications after-
stroke, contributing independently to the likelihood of 
poorer outcome. Seven patients (7%) died during the 
hospital stay. Four patients died due to aspiration 
pneumonia with primary diagnosis of ICH. Death was 
also observed in a study by Khan et al.16 Another 
study by Mertha Argas et al.18 even suggested antibi-
otic prophylaxis. However, many studies showed in-
creased chest problems.19 Dehydration was observed 
in a very high proportion (21%) in our observation 
compared to 10% in Langhorne et al.'s study.11 It 
might be due to improper and substandard care in our 
set up. This study draws our attention towards a mul-
tidisciplinary approach towards patient’s nutrition and 
hydration. Evaluation and management of urinary 
symptoms is often complicated by other co-
morbidities, including indwelling catheter, diabetes 
mellitus, bladder instability and benign prostatic hy-
pertrophy (BPH). The frequency of UTI (12%) was 
lower than that found by Roth et al. (30.5%).10 The 
observations by Davenport et al.13 and Langhorne et 
al.11 yielded 16% and 24% UTI frequencies, respec-
tively. The rates of post-stroke raised intracranial 

pressure, trauma/falls, DVT, pulmonary embolism, 
trauma, seizures and pressure sores were 10%, 7%, 
0%, 6%, 5% and 7%, respectively. Yet, these are im-
portant complications after a stroke event with high 
mortality rates. The low frequencies of complications 
like pressure sores, skin-breakdown, DVT, and 
thrombo-embolism might be attributed to the short 
stay in the hospital and active physiotherapy with side 
nursing care, mostly emphasized in acute stroke care. 
Not many studies on post-stroke falls have been done. 
Falls in an elderly patient result in fractures, with sig-
nificant morbidity and mortality. Langhorne et al.11 in 
a study observed an overall of 30% falls but the re-
sults were because of a long duration follow-up. In 
the 1950’s, it was recognized that patients with hemi-
plegia have a propensity to hip fractures on the hemi-
plegic site secondary to unilateral loss of bone density 
at this site. With the concurrent motor, sensory and 
visual-perceptual deficits, the risk of fractures secon-
dary to falls is high. Hip fractures in stroke patients 
result in greater mortality than in those without 
stroke. Ramnemark et al.20 showed that survival and 
recovery of independent mobility after hip fracture 
significantly reduced in patients with stroke com-
pared with those who had not had a previous history 
of stroke. In a Swedish study, the risk of sustaining a 
hip fracture in the immediate post-stroke period was 
four times the risk in the general population.20 Also, 
there was a substantial increase in risk of hip fracture 
during the first year post-stoke in all ages and regard-
less of the gender of the patient.21 Hence, stroke is a 
condition associated with an increased risk of falls. 
The studies mentioned above have shown that falls 
after stoke result in significant morbidity and mortal-
ity. Therefore, to reduce this morbidity and mortality, 
we have to reduce the risk of falls. More focus need 
to be placed on and a multidisciplinary approach 
taken for patients who fall in hospital after a stroke. A 
good proportion of patients were observed with raised 
ICT; however, no further events were associated with 
it, and also no specific studies were available to as-
certain the facts. 

DVT and pulmonary embolism are uncommon but 
important complications after stroke. Langhorne et 
al.11 has also a small percentage of DVT observation 
in his study (2%). A study by Kelly22 suggests that 
dehydration is associated with increased incidence of 
DVT. There was insufficient awareness of the dan-
gers of DVT in a stroke patient. Although the inci-
dence of both DVT and seems to be low, one factor 
of this in our study was short span of duration and 
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provision of physiotherapy, but they are potentially 
fatal conditions and can lead to early sudden mortal-
ity after stroke. Hence, clinicians should have a low 
threshold for suspicion of pulmonary embolism in 
stroke patients who develop acute cardiorespiratory 
symptoms. The use of heparin for prophylaxis 
against DVT and pulmonary embolism post-stroke 
has been shown to be effective. Multiple complica-
tions were more common in the older age group. 
The most common group of complications was 
among those between 50-70 years. The presentations 
of the stroke patients were also in the same age 
group. This may be because in the older age group, 
there are other confounding factors, that is, the pa-
tient may be having other co-morbidity conditions. 
Regarding sex, females were equally suffering from 
various complications although they were fewer in 
number than males. Surprisingly, UTI was observed 
more commonly in men. Seizures and dehydration 
were observed more in men.  

This is a descriptive study detailing the complica-
tions encountered in our local stroke population during 
inpatient rehabilitation. Despite our small study cohort, 
we have shown that post-stroke complications are 
common and pose a significant challenge to the health-
care provider as well as the patient. We have also 
shown that medical complications continue to occur 
during the rehabilitative phase after a stroke. The reha-
bilitation process is a medically active discipline. 

The implications to our clinical practice are tre-
mendous. There are infinite numbers of medical 
complications which can occur after stroke, many of 
which are fatal. Hence, it is vital to identify these 
problems early. All medical complications may be 

preventable to some extent. Implementation of certain 
interventions during acute care and rehabilitation may 
reduce the frequency of certain complications. Some 
of these interventions may be most effective when 
commenced immediately after stroke, as certain com-
plications are more likely to originate in the acute 
post-stroke phase. More studies are required to de-
termine the time interval from the onset of stroke to 
the development of a complication and to determine 
the risk factors for developing these complications in 
our local population. Modification of these risk fac-
tors will reduce the rate of complications. This in turn 
will improve patient outcome and hopefully reduce 
healthcare costs. Studies also need to be done to as-
certain the pre-existing medical conditions in these 
patients as these may modify risk factors. We also 
need local statistics for some of the rare but poten-
tially fatal complications of stroke, namely, DVT, 
pulmonary embolism and recurrent stroke. We need a 
multidisciplinary stroke management plan to be laid 
down, most probably including physicians, nurses, 
physiotherapists, and social workers. 
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