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ABSTRACT

Background and Aim: Acute ischemic stroke patients mainly rely on cerebral blood flow (CBF) to sustain penumbral tissue
perfusion in turn depend on arterial blood pressure in affected cerebral autoregulation. Head positioning either sitting-up or lying
flat allows gravitational force to enhance leptomeningeal circulation and collateral blood flow. The present study aimed to
determine the role of head position in acute ischemic stroke patients.

Methodology: This prospective observational study was conducted on 500 stroke patients in the Department of Neurology and
Medical department of Fauji Foundation Hospital, Rawalpindi from January 2020 to December 2021. Patients with acute
ischemic stroke receive care in either a lying flat on bed or sitting-up position with elevated head position at 30 to 45 degrees.
The designated position was established shortly after hospital admission and was held for 24 hours. Outcomes such as
pneumonia, aspiration pneumonia, and increased hospital stay, disability, and mortality were associated with flat head position
and elevated head position. Modified Rankine scale (0-6) was used for assessing the degree of disability as a primary outcome
in three months. Rankine scale higher score indicates the greater disability and maximum score 6 indicate mortality.

Results: The average time from initiation of assigned position and onset of ischemic stroke symptoms was 14 hours (IQR 5-35).
Patients in the sitting position group (93%, p<0.001) were more likely than the lying-flat group (82%, p<0.001) in maintaining
their position for 24 hours. Based on a modified Rankine scale, both lying flat and sitting-up position groups had no significant
differences in a proportional-odds model in terms of 90-days disability outcomes distribution. The mortality rate in lying flat and
sitting-up position was 6.8% and 6.9% (p=0.79). Also, both groups had no significant differences in terms of severe outcomes
including pneumonia.

Conclusion: The present study found that disability outcomes in acute stroke patients were similar irrespective of their position

either flat or sitting position with head elevated at 30 to 45 degree for 24 hours. The prevalence of AlS was 95.6%.
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INTRODUCTION

Acute ischemic stroke (AIS) is a major public health issue that
affects human societal life [1]. In this disease, cerebral blood flow
is hampered by an occluded artery from a more proximal source
(i.e., cardiac or extracranial vessels). The risk of infarcted brain
and ischemic penumbra is determined by the size and location of
such occlusion and compensatory collateral blood flow efficiency
[2]. Local CBF is thought to be passively dependent on mean
systemic arterial blood pressure because autoregulation is lost in
the affected region [3]. The cerebral blood flow into ischemic
penumbra and collateral circulation can be increased by
positioning the head of AIS patients in lying flat (O degree). To
date, there have been contradictory findings reported regarding the
head position changes on cerebrovascular physiology. According
to some studies, the 'lying-flat' position increases the cerebral
oxygenation, cerebral perfusion pressure and velocity of cerebral
blood flow in the middle cerebral artery (MCA) [4, 5]. In contrast,
other found that reperfusion injury associated with intracranial
hypertension could be avoided by sitting-up’ position of AIS
patients [6, 7].

According to a cluster-randomized study, the functional
outcome in acute ischemic stroke patients had no significant
association with head positioning either sitting-up or lying flat [8].
Earlier, the adverse functional outcomes of severe stroke at 90
days based on NIHSS>16 were due to intensive mobilization and
upright head positioning [9]. Prior to determining the effect of head
positioning on functional outcome in AIS patients, investigation on
the effect of head positioning variations on cerebral autoregulation
is important. CBF is mainly protected by a mechanism known as
cerebral autoregulation [10]. Previously, it has been demonstrated
that reproducible significant static changes in CBFV, hemodynamic
factors, and BP with head positioning varied from 0- to 30 without
changes in CA in healthy groups [11]. Numerous studies revealed
that blood flow through leptomeningeal recruitment and collateral
arteries can be improved by vasodilation which increases the blood
volume and pressure in arteries [12, 13]. However, none have

proven to be effective thus far. Despite the fact that lying flat
position of AIS patients increases the cerebral blood flow to
ischemic penumbra rather than in sitting up position [14]. But, the
association of improving clinical outcomes is yet to be determined.
The present study aimed to determine the role of head positioning
in acute ischemic stroke patients and outcomes.

METHODOLOGY
This prospective observational study was conducted on 500 stroke
patients in the Department of Neurology and Medical department
of Fauji Foundation Hospital, Rawalpindi from January 2020 to
December 2021. Ethical approval was taken from the institute
ethical committee. Patients with acute ischemic stroke receive care
in either a lying flat on bed or sitting-up position with elevated head
position at 30 to 45 degrees. The designated position was
established shortly after hospital admission and was held for 24
hours. Outcomes such as pneumonia, aspiration pneumonia, and
increased hospital stay, disability, and mortality were associated
with flat head position and elevated head position. Modified
Rankine scale (0-6) was used for assessing the degree of disability
as a primary outcome in three months. Rankine scale higher score
indicates the greater disability and maximum score 6 indicates
mortality. All patients with acute stroke presenting and admitted in
neurology and medical wards were enrolled. All those patient who
have previous disability due to stroke , any head injury , brain
tumor or any other neurological and neurosurgical pathology and
patient who have metabolic encephalopathy of critical condition
due to any systemic condition were excluded.

Demographic details and clinical features were gathered at
the time of presentation and NIHSS; scores range from 0 to 42,
with higher scores indicating greater severity of stroke) were
included. A 24 hours record for individual lowest oxygen saturation,
vital signs, and interlude of allocated head position were
maintained. Follow-up data were gathered after 7 days that
included repeat NIHSS scores, final diagnosis, and disability
assessment on modified Rankine scale (0-6) where value from 0 to

PJMHS Vol. 16, No. 10, October, 2022 599



Role of Head Position in Stroke Outcome: An Observational Study from Tertiary Care Hospital in Pakistan

6 were assigned as follows; no symptoms indicated by 0, no
disability but symptoms 1, slight disability by 2, moderate disability
3, moderate severe disability 4, severe disability by 5, and mortality
or death by 6 [15]. The disability level determined by modified
Rankine scale at 90 days was the primary outcome. Major
disability or mortality at 90 days, neurological impairment, and
hospital stay duration were secondary outcomes. Acute ischemic
stroke patients were distributed into two groups; lying-flat position
and sitting-up position. About 250 AIS patients were assigned a
sitting-up and 250 to lying flat head position. All the statistics were
conducted at 90% power to determine the disability outcome at 5%
level of significance.

RESULTS

The average time from initiation of assigned position and onset of
ischemic stroke symptoms was 14 hours (IQR 5-35). Patients in
the sitting position group (93%, p<0.001) were more likely than the
lying-flat group (82%, p<0.001) in maintaining their position for 24
hours. Based on a modified Rankine scale, both lying flat and
sitting-up position groups had no significant differences in a
proportional-odds model in terms of 90-days disability outcomes
distribution. The mortality rate in lying flat and sitting-up position
was 6.8% and 6.9% (p=0.79). Also, both groups had no significant
differences in terms of severe outcomes including pneumonia.
Table-l summarized the baseline characteristics of AIS patients.
The overall mean age was 66.8+2.6 years. There were 38%
female and 62% males as shown in Figure-1. The mean NIHSS
score was 3.8 (IQR 2-8) and duration at which onset of stroke to
head position commencement was 14 hours (IQR 5-35). The
presentation of head position commencement median time was 6.8
hours (IQR 2-25) in sitting-up and 6.9 hours (2-26) in lying flat
group. The prevalence of medical history in both groups are shown
in Figure-2. Primary outcomes of both groups are presented in
Table-II. Various causes of AIS is shown in Figure-3.

180
160
140
120
100
80
60
40
20
0 Male Female
M Lying flat (O degree) 155 95
W Sitting-up (30-45 155 o5

degree)
M Lying flat (0 degree) M Sitting-up (30-45 degree)
Figure-1: Gender’s distribution of AIS patients

Table-1: Baseline characteristics

NIHSS score (Median, IQR) 3.8(2-8) 3.9 (2-8)
Median time for onset of stroke | 14 (5-35) 5 (5-35)
(hours)
Median time for hospital 6.9 (2-26) 6.8 (2-25)
admission (hours)
Use of Aspirin or other 146 (58.4) 145 (58.0)
antiplatelet agent
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119120
120
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80
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58
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38
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18 21
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Hypertension Any stroke Coronary Arterial Heart failure  Diabetes
artery fibrillation Mellitus
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Figure-2: Prevalence of medical history of AIS patients based on head
positioning

Table-2: Primary outcomes of AIS patients in both groups

Parameter Lying flat N=250 | Sitting-up N=250
(0 degree) (30-45 degree)

Age (years) 66.9+3.41 66.7+1.8

Gender Female n (%) 95 (38) 95 (38)

Final diagnosis at discharge

time N (%) 6(2.4) 8(3.2)

Condition mimicking stroke 5(2.0) 3(1.2)

Transient ischemic attack 239 (95.6) 239 (95.6)

Acute ischemic stroke

No symptoms or 0 Rankine 150 (60.0) 152 (60.8)

score before stroke

Anticoagulant use 24 (9.6) 28 (11.2)

Primary outcome Lying flat N=250 Sitting-up P-
(O degree) N=250 value
(30-45 degree)
No symptoms “0” 43 (17.2) 45 (18) 0.82
Symptomatic but no 87 (34.8) 85 (34) 0.82
disability “1”
Slight disability “2” 21 (8.4) 20 (8.0) 0.82
Moderate disability “3” 38 (15.2) 40 (16) 0.82
Moderate severe 25 (10) 23(9.2) 0.82
disability “4”
Severe disability “5” 17 (6.8) 17 (6.8) 0.82
Mortality “6” 19 (7.6) 20 (8.0) 0.82
Other or uncertain cause [
Cardioembolism [ e
Small-vessel or... e s —
Large-artery occlusion... [
0 20 40 60 80 100
Large-artery Small(;\;essel
occlusion . . . Otheror
perforating Cardioemboli R
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substantial cause
lacunar
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M Percentage % 30.8 30 13.2 26
W Frequency N 77 75 33 54
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Figure-3: Causes of acute ischemic stroke
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DISCUSSION

The present study suggested that AIS patients positioning has a
substantial effect on health care intervention and outcomes. In the
early stage of AlS, recombinant tissue plasminogen activator and
mechanical endovascular treatment are used to restore antegrade
perfusion within the ischemic territory, but both approaches are
limited to access barrier and potential harms. Three anatomical
systems for augment cerebral perfusion is another potential
therapeutic approach in the brain. The leptomeningeal collateral
vessels extent envisaged by CT scan with angiography had
significant association with AlS outcome [16]. A good prognosis
after endovascular treatment for AIS is indicated by the presence
of good collateral circulation as determined by conventional
cerebral angiography [17]. An increasingly popular method of
increasing cerebral blood flow is to lie patient flat in the hyper
acute position to enhance cerebral collateral circulation [18, 19].

The lying position for AIS patients has increasingly become
a standard practice in early stroke centers. Some observational
studies demonstrated that lying flat position increased CBF in AIS
patients, regardless of subtype of patients. Due to the use of
simple, non-mechanical beds in low-income settings and/or
countries, lying flat is widely used to prevent strokes. Patients with
acute stroke may be more likely to contract pneumonia if they are
nursed differently based on geography and hospital policies [20,
21].

With respect to the essential result of level of inability at 90
days, we found no noteworthy contrast between the execution of
the lying-flat head position — at a middle time of 14 hours after the
onset of stroke — and the sitting-up position in this randomized
trial including patients with intense stroke in an assortment of
wellbeing care settings. Besides, mortality rates and rates of
genuine antagonistic occasions, such as pneumonia, were not
essentially distinctive.

This trial's negative results suggest that head positioning
initiated within 24 hours did not reduce the neurologic deficit
associated with acute stroke, despite any change in cerebral blood
flow that may have occurred. While we did not reach the planned
sample size for the trial, an analysis of cluster relationships
indicated that the trial retained power to assess the pre-specified
intervention effects despite not reaching the planned sample size.
A narrow confidence interval was found in the primary analysis for
the intervention effect, making it unlikely that a true difference in
disability outcome was missed. Despite the fact that the
intervention effect was homogeneous in pre-specified subgroups
with respect to the primary outcome, these analyses had low
statistical power [22, 23].

A range of stroke-related causes caused mild neurological
deficit in the patients in the present study after the thrombolytic or
endovascular reperfusion treatment. Different results may have
been obtained if the ischemic penumbra had been modulated
earlier after the onset of symptoms [24].

The CBFV did not change significantly across all three visits,
in either hemisphere or head position. Over repeated
measurements, previous studies have reported increased [25, 26],
biphasic [27], or unchanged [28] CBFV. Patients with AIS and
found no significant differences in CBFV (affected or non-affected
hemispheres), compared to control patients.

It has been demonstrated that early mobilization following
AIS may be detrimental. Our AIS cohort had mild stroke disease
(Mean NIHSS = 5). Having observed no significant changes in
CBFV in our AIS cohort when they were moved from FLAT to SIT
positions, and having satisfactory stroke recovery after three
months. Patients with severe, but not mildly affected AIS could be
affected clinically by changes in head positioning. In order to make
informed personalized decisions about very early mobilization,
including timing, intensity, and the maximum number of positional
changes that can be tolerated, cerebral hemodynamic parameters
should be monitored.

In our study, hypertension was the most prevalent medical
history of acute ischemic stroke patients followed by any stroke,

diabetes mellitus, coronary arteries, atrial fibrillation, and heart
failure. Similar results were reported in a study conducted on 426
acute ischemic stroke patients [29]. Despite concerns about
pneumonia, a recent study found a very low prevalence of
pneumonia in AIS patients lying flat after thrombolysis (4.5%-6%)
[30]. In addition, non-ventilated stroke patients with acute stroke
are likely to experience less aspiration pneumonia if they lie "side-
lying" and avoid eating [31, 32].

Despite the absence of definitive evidence that AIS patients
are at risk when lying flat, there is some ancillary concern among
the health teams, reflected in the results of the present survey.
Observational and quasi-experimental studies that suggest that the
lying flat position may be associated with pneumonia in patients
with dysphagia could explain concerns with the lying flat position.
However, these studies were only performed on patients who were
fed by nasogastric tubes or mechanically ventilated [33].

CONCLUSION
The present study found that disability outcomes in acute stroke
patients were similar irrespective of their position either flat or
sitting position with head elevated at 30 to 45 degree for 24 hours.
The overall prevalence of AIS patients was 95.6% among the
studied population.

REFERENCES

1. Billot L, Woodward M, Arima H, et al. Statistical analysis plan for the
Head Position in Stroke Trial (HeadPoST): an international cluster
cross-over randomized trial. Int J Stroke 2017 March 24.

2. Palazzo P, Brooks A, James D, Moore R, Alexandrov AV, Alexandrov
AW. Risk of pneumonia associated with zero-degree head positioning
in acute ischemic stroke patients treated with intravenous tissue
plasminogen activator. Brain Behav 2016;6(2):e00425.

3. W.J. Powers, A.A. Rabinstein, T. Ackerson, O.M. Adeoye, N.C.
Bambakidis, K. Becker, et al., 2018 guidelines for the early
management of patients with acute ischemic stroke: a guideline for
healthcare professionals from the american heart
association/american stroke association, Stroke. 41 (2018) e34—e40.

4. N. Wahlgren, T. Moreira, P. Michel, T. Steiner, O. Jansen, C.
Cognard, et al., Mechanical thrombectomy in acute ischemic stroke:
consensus statement by esokarolinska stroke update 2014/2015,
supported by eso, esmint, esnr and ean, Int. J. Stroke 11 (2016) 134—
147.

5. R.G. Nogueira, A.P. Jadhav, D.C. Haussen, A. Bonafe, R.F. Budzik,
P. Bhuva, et al., Thrombectomy 6 to 24 hours after stroke with a
mismatch between deficit and infarct, N. Engl. J. Med. 378 (2018)
11-21.

6. G. Thomalla, C.Z. Simonsen, F. Boutitie, G. Andersen, Y.
Berthezene, B. Cheng, et al., Mri-guided thrombolysis for stroke with
unknown time of onset, N. Engl. J. Med. 379 (2018) 611-622

7. Morgan KE, Forbes AB, Keogh RH, Jairath V, Kahan BC. Choosing
appropriate analysis methods for cluster randomised cross-over trials
with a binary outcome. Stat Med 2017;36:318-33.

8. Menon BK, Goyal M. Clots, collaterals, and the intracranial arterial
tree. Stroke 2016;47:1972-3.

9. Uwishema O, Berjaoui C, Correia IF, Anis H, Karabulut E, Essayli D,
Mhanna M, Oluyemisi A. Current management of acute ischemic
stroke in Africa: a review of the literature. European journal of
neurology. 2022 Nov;29(11):3460-5.

10. C.G. Favilla, R.C. Mesquita, M. Mullen, T. Durduran, X. Lu, M.N. Kim,
et al., Optical bedside monitoring of cerebral blood flow in acute
ischemic stroke patients during head-of-bed manipulation, Stroke. 45
(2014) 1269-1274.

11. V.V. Olavarria, H. Arima, C.S. Anderson, A.M. Brunser, P. Munoz-
Venturelli, S. Heritier, et al., Head position and cerebral blood flow
velocity in acute ischaemic stroke: a systematic review and meta-
analysis, Cerebrovasc. Dis. 37 (2014) 401-408.

12. M.Y. Lam, V.J. Haunton, T.G. Robinson, R.B. Panerai, Dynamic
cerebral autoregulation measurement using rapid changes in head
positioning: experiences in acute ischemic stroke and healthy control
populations, Am. J. Physiol. Heart Circ. Physiol. 316 (2019) H673—
h683.

13. Diamanti S, Mariani J, Versace A, Riva M, Cuccione E, Cai R, Monza
L, Vigand M, Bolbos R, Chauveau F, Cho TH. Head down tilt 15° to
preserve salvageable brain tissue in acute ischemic stroke: a pre-
clinical pooled analysis, with focus on cerebral hemodynamics.
European Journal of Neuroscience. 2022 Oct 27.

PJMHS Vol. 16, No. 10, October, 2022 601



Role of Head Position in Stroke Outcome: An Observational Study from Tertiary Care Hospital in Pakistan

14.

15.

16.

17.

18.

19.

20.

21.

22.

Wu CW, Chen JJ, Lin CC, Chen CA, Wu CI, Hwang IS, Hsieh TH, Lin
BS, Peng CW. Hemodynamics and Tissue Optical Properties in
Bimodal Infarctions Induced by Middle Cerebral Artery Occlusion.
International  Journal of Molecular Sciences. 2022 Sep
7;23(18):10318.

J. Truijen, L.S. Rasmussen, Y.S. Kim, J. Stam, W.J. Stok, F.C. Pott,
et al., Cerebral autoregulatory performance and the cerebrovascular
response to head-of-bed positioning in acute ischaemic stroke, Eur.
J. Neurol. 25 (2018) 1365-e1117.

Kiswanto L, Chayati N. Effect of Head Elevation 30° on GCS Value,
and Oxygen Saturation in Stroke Patients. JOSING: Journal of
Nursing and Health. 2022 Sep 4;3(1):54-66.

Anderson, C. S., Arima, H., Lavados, P., Billot, L., Hackett, M. L.,
Olavarria, V. V., Mufioz Venturelli, P., Brunser, A., Peng, B., Cui,
L., Song, L., Rogers, K., Middleton, S., Lim, J. Y., Forshaw, D.,
Lightbody, C. E., Woodward, M., Pontes-Neto, O., & De-Silva, H. A.
(2017). Cluster-Randomized, Crossover Trial of Head Positioning in
Acute Stroke. The New England Journal of Medicine, 376(25), 2437—
2447, https://doi.org/10.1056/NEJM0al1615715

Brunser, A. M., Venturelli, P, M., Lavados, P. M., Gaete, J.,
Martins, S., Arima, H., Anderson, C. S., & Olavarria, V. V.
(2016). Head Position and Cerebral Blood Flow in Acute
Ischemic Stroke Patients: Protocol for the Pilot Phase, Cluster
Randomized, Head Position in Acute Ischemic Stroke Trial
(Headpost  Pilot). International Journal Stroke, 11(2), 253-259.
https://doi.org/10.1177/1747493015620808

Gregori-Pla C, Blanco |, Camps-Renom P, Zirak P, Serra I, Cotta G,
Maruccia F, Prats-Sanchez L, Martinez-Domefio A, Busch DR,
Giacalone G. Early microvascular cerebral blood flow response to
head-of-bed elevation is related to outcome in acute ischemic stroke.
Journal of neurology. 2019 Apr;266(4):990-7.

Anderson CS, Olavarria VV. Head Positioning in Acute Stroke: Down
but Not Out. Stroke. 2019 Jan;50(1):224-8.

Ugras GA, Yiksel S, Temiz Z, Eroglu S, Sirin K, Turan Y. Effects of
different head-of-bed elevations and body positions on intracranial
pressure and cerebral perfusion pressure in neurosurgical patients.
Journal of Neuroscience Nursing. 2018 Aug 1;50(4):247-51.

Powers WJ, Rabinstein AA, Ackerson T et al (2018) Guidelines for
the early management of patients with acute ischemic stroke: a
guideline for healthcare professionals from the American Heart
Association/American Stroke Association. Stroke 49(3): e46—e110.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Hunter AJ, Snodgrass SJ, Quain D et al (2011) HOBOE (Head-of-
Bed Optimization of Elevation) study: association of higher angle with
reduced cerebral blood flow velocity in acute ischemic stroke. Phys
Ther 91(10):1503-1512.

lavarria VV, Lavados PM, Mufioz-Venturelli P et al (2017) Flat-head
positioning increases cerebral blood flow in anterior circulation acute
ischemic stroke. A cluster randomized phase llb trial. Int J Stroke
0(0):174749301771194.

Alexandrov AW, Tsivgoulis G, Hill MD et al (2018) HeadPoST. Rightly
positioned, or flat out wrong? Neurology 0:1-5.
https://doi.org/10.1212/WNL.0000000000005481.

Gregori-Pla C, Cotta G, Blanco | et al (2018) Cerebral vasoreactivity
in response to a head-of-bed position change is altered in patients
with moderate and severe obstructive sleep apnea. PLoS One
13(3):e0194204. https://doi.org/10.1371/journal.pone.0194204.
Gregori-Pla C, Cotta G, Camps-Renom P et al (2017) Brain. cereb.
blood flow, metab. funct. International Society for Cerebral Blood
Flow and Metabolism, Berlin.

Yeo LL, Paliwal P, Low AF et al (2016) How temporal evolution of
intracranial collaterals in acute stroke affects clinical outcomes.
Neurology 86(5):434-441.
https://doi.org/10.1212/WNL.0000000000002331.

Hunter, A. J., Snodgrass S. J., Quain D., Parsons M. W., and Levi C.
R.. 2011. HOBOE (Head-of-Bed Optimization of Elevation) Study:
association of higher angle with reduced cerebral blood flow velocity
in acute ischemic stroke. Phys. Ther. 91:1503-1512.

Olavarria, V. V., Arima H., Anderson C. S., Brunser A. M., Munoz-
Venturelli P., Heritier S., et al. 2014. Head position and cerebral blood
flow velocity in acute ischaemic stroke: a systematic review and
meta-analysis. Cerebrovasc. Dis. 37:401-408.

Ali LK, Weng JK, Starkman S et al (2017) Heads up! A novel
provocative maneuver to guide acute ischemic stroke management.
Interv Neurol 90095:8-15. https://doi.org/10.1159/000449322.

Aries, M. J. , Elting J. W., Stewart R., De Keyser J., Kremer B., and
Vroomen P.. 2013. Cerebral blood flow velocity changes during
upright positioning in bed after acute stroke: an observational study.
BMJ Open 3:e002960.

Lam MY, Haunton VJ, Robinson TG et al (2018) Does gradual
change in head positioning affect cerebrovascular physiology?
Physiol Rep 6(3):1-12. https://doi.org/10.14814/phy2.13603.

602 PJMHS Vol 16, No. 10, October, 2022


https://doi.org/10.1056/NEJMoa1615715
https://doi.org/10.1177/1747493015620808
https://doi.org/10.1212/WNL.0000000000005481
https://doi.org/10.1371/journal.pone.0194204
https://doi.org/10.1212/WNL.0000000000002331
https://doi.org/10.1159/000449322
https://doi.org/10.14814/phy2.13603

