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related to ovulation and endocrine systems, chang-
es in peritoneal function, and modifications to the 
hormonal and cell-mediated processes in the endo-
metrium15,16. In line with typical laparoscopy findings, 
pelvic anatomical distortion and adhesions disrupt 
tubo-ovarian communication and tubal patency, 
which can delay oocyte release from the ovary, 
hinder ovum pickup, or obstruct ovum transport17.

In this study, the frequency of endometriosis on diag-
nostic laparoscopy in women having secondary 
infertility was found to be 30.4%. In a tertiary health 
setting analyzing infertile women over two years, the 
frequency of endometriosis was found in 24% of 
infertility cases. Dyparunia and pelvic pain were 
found to be strongly associated with laparoscopic 
staging18. Local data by Memon et al from Karachi 
reported the frequency of laparoscopy-diagnosed 
endometriosis as 29.1%19. Shabir et al from Azad 
Kashmir analyzing infertile women (either primary or 
secondary) undergoing diagnostic laparoscopy 
revealed the frequency of endometriosis as 13.5%20. 
The laparoscope has evolved into a necessary tool 
for both infertility diagnosis and therapy. Similar to 
hysteroscopy, laparoscopy enables direct visualiza-
tion of the female reproductive canal using a long, 
lit device. To observe the outside (internal) surface 
of the uterus, ovaries, and fallopian tubes, a laparo-
scope is inserted into the bodily cavity (often 
through the umbilicus or naval). Typically, the lapa-
roscope is needed to check for tubo-ovarian adhe-
sions, pelvic adhesions, and pelvic endometriosis. 
Similar to the hysteroscope, surgical operations 
(e.g., lysis of pelvic adhesions and the ablation of 
endometriosis) can be carried out using the laparo-
scope's operating channel 21. A recent study from 
Ireland reported the frequency of endometriosis 
among infertile women with the use of diagnostic 
laparoscopy as 37.2%22. The data shows that the risk 
estimation does not differ significantly between 
primary and secondary infertility (p=0.54) 23. Most of 
the literature has shown the diagnostic utility of lapa-
roscopy among females irrespective of infertility 
status (both primary and secondary). The present 
study is one of the very few conducted analyzing 
females having secondary infertility which adds 
significant insights to the existing literature.

We found the mean age of the cases to be 
36.66±5.41 years. Community-based cross-sectional 
data from India showed the mean age of infertile 
women as 29.74±5.9 years while the majority of 
primary infertile women (33.9%) were in the age 
group of 21-25 years, and secondary infertility was 
high (31.7%) among the 26–30-year age group24. In 
another study reported by Verma, the mean age of 
infertile women was 28.72±4.20 years, and for fertile 
women, it was 27.45±4.04 years25. A study among 
two tribal communities in central India showed the 
mean age of the infertile women as 31.3±8.9 years 

and 27.5±9.2 years26. The differences may be due to 
the parity of females as in the current study mean 
parity was found to be 2.09±0.82.

A single study setting and a small sample size are 
some limitations of this study. Further prospective 
trials involving a larger sample size and multiple 
centers should be conducted to further shed light 
on the burden of endometriosis and its relation to 
secondary infertility.

CONCLUSION
Endometriosis is a benign disease with an increasing 
prevalence due to increased diagnostic modality 
use along with better awareness of symptoms 
among reproductive age group patients. Laparo-
scopic is the gold standard diagnostic tool and can 
be helpful in the timely diagnosis and management 
of secondary infertility. This study not only under-
scores the importance of laparoscopic assessment 
in diagnosing endometriosis among females grap-
pling with secondary infertility but also highlights the 
need for heightened attention to the duration of 
infertility as a potential indicator or precursor for this 
condition. Such insights could significantly impact 
the early detection and management strategies 
employed for individuals facing challenges with 
secondary infertility, potentially improving their 
prospects for successful fertility treatments 
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ABSTRACT

Background: Stroke presents as the second most prominent factor contributing to global mortality. 
Immediate brain imaging can be valuable for assessing functional recovery potential. This study 
investigated the association between Alberta Stroke Program Early CT Score (ASPECTS) and 
functional outcomes in patients with left and right-hemisphere strokes.

Methods: A prospective cohort study conducted in July-Dec2022, at a tertiary care hospital in 
Karachi including patients of either gender presenting within 2 days of stroke while excluding 
posterior circulation strokes, TIA & unwilling patients using a non-probability consecutive sampling 
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right hemisphere group (n=76) accordingly. ASPECTS scores were calculated from brain CT scans, 
while functional outcomes were measured using the modified Rankin Scale (mRS) at the 
three-month mark. Descriptive analysis and chi-square test were applied using SPSS vr25.
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improved outcomes (mRS ≤2) in both hemispheres. There was no statistically significant difference in 
both groups’ functional outcomes (p=0.182).
     
Conclusion: ASPECTS predicts functional outcomes in acute ischemic strokes equally well regardless 
of the affected hemisphere.

Keywords: Middle Cerebral Artery Infarction, Ischemic Stroke, Recovery of Function.

Corresponding author:

Dr. Hudaibiya Ayub
Dr. Ziauddin Hospital,
Karachi, Pakistan.
Email: ght2haty@gmail.com
Doi: 10.36283/PJMD13-2/011

How to cite: Ayub H, Soomro B A, Younis R, Ali M, Fatima H, Khan I A. ASPECTS and Functional 
Outcomes in Left versus Right Hemisphere Strokes: A Prospective Cohort Study. Pak J Med Dent. 
2024;13(2): 67-73. Doi: 10.36283/PJMD13-2/011

This is an open-access article distributed under the terms of the CreativeCommons Attribution License (CC BY) 4.0 

https://creativecommons.org/licenses/by/4.0/



68 PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2024, VOL. 13 (02) DOI: https://doi.org/10.36283/PJMD13-2/011

related to ovulation and endocrine systems, chang-
es in peritoneal function, and modifications to the 
hormonal and cell-mediated processes in the endo-
metrium15,16. In line with typical laparoscopy findings, 
pelvic anatomical distortion and adhesions disrupt 
tubo-ovarian communication and tubal patency, 
which can delay oocyte release from the ovary, 
hinder ovum pickup, or obstruct ovum transport17.

In this study, the frequency of endometriosis on diag-
nostic laparoscopy in women having secondary 
infertility was found to be 30.4%. In a tertiary health 
setting analyzing infertile women over two years, the 
frequency of endometriosis was found in 24% of 
infertility cases. Dyparunia and pelvic pain were 
found to be strongly associated with laparoscopic 
staging18. Local data by Memon et al from Karachi 
reported the frequency of laparoscopy-diagnosed 
endometriosis as 29.1%19. Shabir et al from Azad 
Kashmir analyzing infertile women (either primary or 
secondary) undergoing diagnostic laparoscopy 
revealed the frequency of endometriosis as 13.5%20. 
The laparoscope has evolved into a necessary tool 
for both infertility diagnosis and therapy. Similar to 
hysteroscopy, laparoscopy enables direct visualiza-
tion of the female reproductive canal using a long, 
lit device. To observe the outside (internal) surface 
of the uterus, ovaries, and fallopian tubes, a laparo-
scope is inserted into the bodily cavity (often 
through the umbilicus or naval). Typically, the lapa-
roscope is needed to check for tubo-ovarian adhe-
sions, pelvic adhesions, and pelvic endometriosis. 
Similar to the hysteroscope, surgical operations 
(e.g., lysis of pelvic adhesions and the ablation of 
endometriosis) can be carried out using the laparo-
scope's operating channel 21. A recent study from 
Ireland reported the frequency of endometriosis 
among infertile women with the use of diagnostic 
laparoscopy as 37.2%22. The data shows that the risk 
estimation does not differ significantly between 
primary and secondary infertility (p=0.54) 23. Most of 
the literature has shown the diagnostic utility of lapa-
roscopy among females irrespective of infertility 
status (both primary and secondary). The present 
study is one of the very few conducted analyzing 
females having secondary infertility which adds 
significant insights to the existing literature.

We found the mean age of the cases to be 
36.66±5.41 years. Community-based cross-sectional 
data from India showed the mean age of infertile 
women as 29.74±5.9 years while the majority of 
primary infertile women (33.9%) were in the age 
group of 21-25 years, and secondary infertility was 
high (31.7%) among the 26–30-year age group24. In 
another study reported by Verma, the mean age of 
infertile women was 28.72±4.20 years, and for fertile 
women, it was 27.45±4.04 years25. A study among 
two tribal communities in central India showed the 
mean age of the infertile women as 31.3±8.9 years 

and 27.5±9.2 years26. The differences may be due to 
the parity of females as in the current study mean 
parity was found to be 2.09±0.82.

A single study setting and a small sample size are 
some limitations of this study. Further prospective 
trials involving a larger sample size and multiple 
centers should be conducted to further shed light 
on the burden of endometriosis and its relation to 
secondary infertility.

CONCLUSION
Endometriosis is a benign disease with an increasing 
prevalence due to increased diagnostic modality 
use along with better awareness of symptoms 
among reproductive age group patients. Laparo-
scopic is the gold standard diagnostic tool and can 
be helpful in the timely diagnosis and management 
of secondary infertility. This study not only under-
scores the importance of laparoscopic assessment 
in diagnosing endometriosis among females grap-
pling with secondary infertility but also highlights the 
need for heightened attention to the duration of 
infertility as a potential indicator or precursor for this 
condition. Such insights could significantly impact 
the early detection and management strategies 
employed for individuals facing challenges with 
secondary infertility, potentially improving their 
prospects for successful fertility treatments 
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INTRODUCTION
Stroke represents a significant contributor to lasting 
disabilities and stands as the second most prominent 
factor contributing to global mortality1. Ischemic 
strokes, caused by disruption of cerebral blood flow, 
account for the majority of stroke cases2. The symp-
toms of a stroke can manifest rapidly, indicating a 
focal or widespread disturbance of cerebral func-
tion3. A significant differentiating factor between a 
stroke and a transient ischemic attack (TIA) is that 
stroke symptoms last longer than 24 hours, while TIA 
symptoms usually resolve within this timeframe. 
Moreover, a stroke often results in more severe and 
long-lasting neurological deficits than a TIA. While 
seizures, migraines, or psychosis can have stroke-like 
symptoms, they stem from different underlying 
causes and are present with unique distinguishing 
features. An exhaustive medical examination and 
diagnostic testing are essential to diagnose the 
cause of these symptoms accurately4. Early identifi-
cation and management of ischemic changes are 
critical to improve outcomes, yet the 30-day mortali-
ty rate for ischemic strokes remains around 15%5. 
Early identification and management of ischemic 
changes are critical to improve patient outcomes. 
In Pakistan, the incidence of strokes varies by age 
and gender, with a peak rate of 584,000 per 650,000 
cases in individuals aged 75-85 years old between 
2000 and 20166.
 
Imaging the brain shortly after a stroke is valuable for 
assessing functional recovery potential. Computed 
tomography (CT) scans currently represent the 
first-line imaging choice for acute stroke patients7-10. 
The Alberta Stroke Program Early CT Score (ASPECTS) 
is widely used to evaluate early ischemic changes in 
acute stroke cases, with scores above seven 
indicating a positive prognosis11. ASPECTS has been 
employed in various stroke studies, guiding decisions 
on recanalization therapy and predicting patient 
outcomes regardless of the treatment method12. The 
ASPECTS is a 10-point scoring system used in neurolo-
gy to assess early ischemic changes on brain scans 
for stroke treatment. It involves specific regions of 
the Middle cerebral artery (MCA) territory and 
deducts points for observed abnormalities in these 
regions. An ASPECTS score of ≤7 is associated with a 
poor functional outcome at 3 months and an 
increased risk of symptomatic hemorrhage13. 
Though ASPECTS is associated with functional 
outcomes regardless of treatment, the prognostic 
value based on the hemisphere affected remains 
unclear14. Some studies suggest worse outcomes in 
right hemisphere strokes, but evidence conflicts.

This study described ASPECTS' ability to distinguish 
left/right hemisphere outcomes that may streamline 
prognosis and care. Comparing ASPECTS 
scores/outcomes between hemispheres may reveal 
insight for individualized rehabilitation/treatment 

matching location/severity. Also, to determine if 
ASPECTS predicts outcomes differently by hemi-
sphere to refine its prognostic role. This study investi-
gated whether ASPECTS scores differ between left 
and right hemisphere strokes and whether these 
scores predict functional outcomes differently 
based on the hemisphere affected.   

METHODS
This was a prospective cohort study conducted at 
the Department of Neurology in a tertiary care 
hospital in Karachi, Pakistan. The study received 
ethical approval from the Ethical Review Commit-
tee of Dr. Ziauddin University. (Reference Code: 
5380522HANEU).

The target population was stroke patients aged 18 
years and older. During the study, which lasted for six 
months (July 2022 - Dec 2022), ASPECTS scores were 
calculated at the time of patient presentation with 
stroke. Additionally, the modified Rankin Scale 
(mRS), which determined the functional outcome, 
was calculated during a follow-up at the 
three-month mark. The sample size was calculated 
WHO calculator with an absolute precision of 10%. 
The calculated sample size is 152 based on the 
good three-month outcome in the left and right 
hemispheres keeping a 95% confidence level divid-
ing the groups by 76 patients in each group.  A 
non-probability consecutive sampling technique 
was utilized.
 
The inclusion criteria comprised cases of either 
gender with anterior circulation stroke (as primary 
aspects were only designed for anterior circulation 
and a modified score is applied for posterior circula-
tion), presenting to the hospital within 2 days of 
stroke onset, and not having a previous history of 
stroke, patients who died were also included in the 
study. Exclusion criteria included non-consenting 
patients, posterior circulation stroke cases, transient 
ischemic attack patients with no significant findings 
on imaging, and those undergoing mechanical 
thrombectomy (as this can influence outcomes) or 
lost to follow-up.
 
After obtaining informed consent, patient data was 
collected. This included history (including age, 
gender, and marital status), clinical examination, 
Glasgow Coma Scale (GCS) assessment, and 
non-contrast CT scan as part of the initial stroke 
workup. ASPECTS scores were calculated based on 
early ischemic CT scan changes by the principal 
investigator which were cross-checked by a 
certified neurologist. The National Institutes of Heart 
Stroke Scale (NIHSS) was excluded as it was not 
considered for this study. The modified Rankin Scale 
(mRS) score was assessed at 90 days follow-up in 
person to evaluate functional outcomes by the 
principal investigator under the supervision of a 

certified neurologist. Patients were divided into left 
and right-hemisphere stroke groups based on 
involvement.
 
Statistical analysis was performed using SPSS version 
25. Descriptive analyses used mean, standard 
deviation, percentages, and frequencies. 
Chi-square tests analyzed relationships, while logistic 
regression assessed associations. A p-value ≤ 0.05 
indicated statistical significance.

RESULTS
In this study of 152 stroke patients, the mean age 
was 61.75±13 years, with the majority falling 
between 62-71 years. Male patients constituted 67% 
of the participants. The average weight was 
69.1±11.7 kg, and the mean BMI was 26.9±6 kg/m2. 

The patients were equally divided into left and 
right-hemisphere stroke groups, with 76 patients in 
each. Left-sided strokes had higher ASPECTS scores 
compared to right-sided strokes, with a statistically 
significant difference (p=0.036). However, other 
baseline variables, including ICU and hospital stay 
duration and rehabilitation, showed no significant 
differences between the two groups. The overall 
mortality rate was 4.5%, with no significant differ-
ence between left and right hemisphere strokes.  
The ASPECTS score analysis reveals that 94 patients 
(61.8%) exhibited a significant enhancement in their 
functional outcomes, marking a notable improve-
ment. Conversely, 58 patients (38.2%) experienced 
a less favorable trajectory, resulting in a decline in 
their functional well-being.
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related to ovulation and endocrine systems, chang-
es in peritoneal function, and modifications to the 
hormonal and cell-mediated processes in the endo-
metrium15,16. In line with typical laparoscopy findings, 
pelvic anatomical distortion and adhesions disrupt 
tubo-ovarian communication and tubal patency, 
which can delay oocyte release from the ovary, 
hinder ovum pickup, or obstruct ovum transport17.

In this study, the frequency of endometriosis on diag-
nostic laparoscopy in women having secondary 
infertility was found to be 30.4%. In a tertiary health 
setting analyzing infertile women over two years, the 
frequency of endometriosis was found in 24% of 
infertility cases. Dyparunia and pelvic pain were 
found to be strongly associated with laparoscopic 
staging18. Local data by Memon et al from Karachi 
reported the frequency of laparoscopy-diagnosed 
endometriosis as 29.1%19. Shabir et al from Azad 
Kashmir analyzing infertile women (either primary or 
secondary) undergoing diagnostic laparoscopy 
revealed the frequency of endometriosis as 13.5%20. 
The laparoscope has evolved into a necessary tool 
for both infertility diagnosis and therapy. Similar to 
hysteroscopy, laparoscopy enables direct visualiza-
tion of the female reproductive canal using a long, 
lit device. To observe the outside (internal) surface 
of the uterus, ovaries, and fallopian tubes, a laparo-
scope is inserted into the bodily cavity (often 
through the umbilicus or naval). Typically, the lapa-
roscope is needed to check for tubo-ovarian adhe-
sions, pelvic adhesions, and pelvic endometriosis. 
Similar to the hysteroscope, surgical operations 
(e.g., lysis of pelvic adhesions and the ablation of 
endometriosis) can be carried out using the laparo-
scope's operating channel 21. A recent study from 
Ireland reported the frequency of endometriosis 
among infertile women with the use of diagnostic 
laparoscopy as 37.2%22. The data shows that the risk 
estimation does not differ significantly between 
primary and secondary infertility (p=0.54) 23. Most of 
the literature has shown the diagnostic utility of lapa-
roscopy among females irrespective of infertility 
status (both primary and secondary). The present 
study is one of the very few conducted analyzing 
females having secondary infertility which adds 
significant insights to the existing literature.

We found the mean age of the cases to be 
36.66±5.41 years. Community-based cross-sectional 
data from India showed the mean age of infertile 
women as 29.74±5.9 years while the majority of 
primary infertile women (33.9%) were in the age 
group of 21-25 years, and secondary infertility was 
high (31.7%) among the 26–30-year age group24. In 
another study reported by Verma, the mean age of 
infertile women was 28.72±4.20 years, and for fertile 
women, it was 27.45±4.04 years25. A study among 
two tribal communities in central India showed the 
mean age of the infertile women as 31.3±8.9 years 

and 27.5±9.2 years26. The differences may be due to 
the parity of females as in the current study mean 
parity was found to be 2.09±0.82.

A single study setting and a small sample size are 
some limitations of this study. Further prospective 
trials involving a larger sample size and multiple 
centers should be conducted to further shed light 
on the burden of endometriosis and its relation to 
secondary infertility.

CONCLUSION
Endometriosis is a benign disease with an increasing 
prevalence due to increased diagnostic modality 
use along with better awareness of symptoms 
among reproductive age group patients. Laparo-
scopic is the gold standard diagnostic tool and can 
be helpful in the timely diagnosis and management 
of secondary infertility. This study not only under-
scores the importance of laparoscopic assessment 
in diagnosing endometriosis among females grap-
pling with secondary infertility but also highlights the 
need for heightened attention to the duration of 
infertility as a potential indicator or precursor for this 
condition. Such insights could significantly impact 
the early detection and management strategies 
employed for individuals facing challenges with 
secondary infertility, potentially improving their 
prospects for successful fertility treatments 

ACKNOWLEDGEMENTS
The authors are thankful to Safdar Nadeem Ch for 
his assistance in the statistical analysis of this 
research.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

ETHICAL APPROVAL
Ethical approval for conducting this study was 
obtained from the Institutional Ethics Committee 
from Fatima Jinnah Medical University, Lahore with 
reference # IRB/22/681.

PATIENT CONSENT
Informed consent was taken from all patients before 
obtaining the data.

AUTHORS CONTRIBUTION
MAT did the study conception, write-up, critical 
review, and approval of the final version of the man-
uscript. SI and ZM contributed to data collection, 
data analysis, and literature review.

REFERENCES
1. Katole A, Saoji AV. Prevalence of Primary Infertility 
and its Associated Risk Factors in Urban Population 
of Central India: A Community-Based Cross-Section-
al Study. Indian J Community Med. 
2019;44(4):337-341. doi: 10.4103/ijcm.IJCM_7_19

2. Katib AA, Al-Hawsawi K, Motair W, Bawa AM. 
Secondary infertility and the aging male, overview. 
Cent European J Urol. 2014;67(2):184-188. 
doi:10.5173/ceju.2014.02. art13
3. Siraj A, Choudry A, Naseer S, Humayun P, Khan S. 
Causes of infertility in females: evaluated by diag-
nostic laparoscopy at a tertiary care center. Pak 
Armed Forces Med J. 2015;65(5):600-603.
4. Carson SA, Kallen AN. Diagnosis and Manage-
ment of Infertility: A Review. JAMA. 
2021;326(1):65-76. doi:10.1001/jama.2021.4788
5. Thable A, Duff E, Dika C. Infertility management in 
primary care. Nurse Pract. 2020;45(5):48-54. doi: 
10.1097/01.NPR.0000660356.18430.0a
6. Appleyard TL, Mann CH, Khan KS. Guidelines for 
the management of pelvic pain associated with 
endometriosis: a systematic appraisal of their quali-
ty. BJOG. 2006;113(7):749-757. doi: 
10.1111/j.1471-0528.2006.00937.x.
7. Guo SW, Wang Y. The prevalence of endo-
metriosis in women with chronic pelvic pain. Gyne-
col Obstet Invest. 2006;62(3):121-130. doi: 
10.1159/000093019.
8. Balasch J, Creus M, Fábregues F, Carmona F, Ordi 
J, Martinez-Román S, Vanrell JA. Visible and non-visi-
ble endometriosis at laparoscopy in fertile and 
infertile women and patients with chronic pelvic 
pain: a prospective study. Hum Reprod. 
1996;11(2):387-391. doi: 10.1093/humrep/11.2.387.
9. Farquhar C M. Endometriosis. BMJ 2000; 320:1449. 
doi:10.1136/bmj.320.7247.1449
10. Allaire C, Bedaiwy MA, Yong PJ. Diagnosis and 
management of endometriosis. CMAJ. 
2023;195(10):E363-E371. doi:10.1503/cmaj.220637
11. Jain G, Khatuja R, Juneja A, Mehta S. Laparosco-
py:as a first line diagnostic tool for infertility evalua-
tion. J Clin Diagn Res. 2014;8(10): OC01-OC2. 
doi:10.7860/JCDR/2014/9822.4929
12. Shetty S, Shetty H. Diagnostic Laparoscopy in 
Infertility-A Retrospective study. Int J Biomed Res 
2013;4(7):343-348.
13. Akalewold M, Yohannes GW, Abdo ZA, Hailu Y, 
Negesse A. Magnitude of infertility and associated 
factors among women attending selected public 
hospitals in Addis Ababa, Ethiopia: a cross-sectional 
study. BMC Womens Health. 2022;22(1):11. 
doi:10.1186/s12905-022-01601-8
14. Eskenazi B, Warner ML. Epidemiology of endome-
triosis. Obstet Gynecol Clin North Am. 
1 9 9 7 ; 2 4 ( 2 ) : 2 3 5 - 2 5 8 . 
doi:10.1016/s0889-8545(05)70302-8

15. Vannuccini S, Clemenza S, Rossi M, Petraglia F. 
Hormonal treatments for endometriosis: The endo-
crine background. Rev Endocr Metab Disord. 
2022;23(3):333-355. doi:10.1007/s11154-021-09666-w
16. Filip L, Duică F, Prădatu A, Cretoiu D, Suciu N, 
Cretoiu SM, et al. Endometriosis Associated Infertility: 
A Critical Review and Analysis on Etiopathogenesis 
and Therapeutic Approaches. Medicina (Kaunas). 
2020;56(9):460. doi:10.3390/medicina56090460
17. Bonavina G, Taylor HS. Endometriosis-associated 
infertility: From pathophysiology to tailored treat-
ment. Front Endocrinol (Lausanne). 2022; 
13:1020827. doi:10.3389/fendo.2022.1020827
18. Mehmud G, Akhtar T, Sadia S. Endometriosis: 
frequency and correlation between symptomatolo-
gy and disease stage. J Coll Physicians Surg Pak. 
2007;17(4):199-202.
19. Memon E, Sumreen M, Nadia, Nazia, Baloch H. 
Frequency of endometriosis found on laparoscopic 
examination among females with subfertility. Profes-
sional Med J 2022;29(2):206-211. doi: 10.29309/TPM-
J/2022.29.02.6542
20. Shabir NA, Rafique R, Raja SA. Frequency of 
endometriosis among Infertile Women on diagnostic 
laparoscopy. Int J Pathol. 2018;16(4):90-94.
21. Levy L, Tsaltas J. Recent advances in benign 
gynecological laparoscopic surgery. Fac Rev. 2021; 
10:60. doi:10.12703/r/10-60
22. Tabbsum T, Nafees S, Hayes T, Mehmood HS, 
Sattar A. Frequency of endometriosis in females with 
infertility undergoing diagnostic laparoscopy: Endo-
metriosis in females with Infertility. Pak J Health Sci. 
2022;3(03)13–16. doi: 10.54393/pjhs.v3i03.65
23. Prescott J, Farland LV, Tobias DK, et al. A 
prospective cohort study of endometriosis and 
subsequent risk of infertility. Hum Reprod. 
2016;31(7):1475-1482. doi:10.1093/humrep/dew085
24. Pal M, Devgun P, Chalana H, Kaur H, Biswas A, 
Sen S. A study of prevalence and socio-demograph-
ic profile of infertile couples in field practice area of 
a tertiary care centre, Amritsar, Punjab, India. Inter J 
Community Med Public Health 2017;3(6):1472-1476. 
doi:10.18203/2394-6040.ijcmph20161613
25. Verma K, Baniya GC. A comparative study of 
depression among infertile and fertile women. Int J 
Res Med Sci 2017;4(8):3459-3465. 
doi:10.18203/2320-6012.ijrms20162312
26. Kumar D. Prevalence of female infertility and its 
socio-economic factors in tribal communities of 
Central India. Rural Remote Health. 2007;7(2):456

INTRODUCTION
Stroke represents a significant contributor to lasting 
disabilities and stands as the second most prominent 
factor contributing to global mortality1. Ischemic 
strokes, caused by disruption of cerebral blood flow, 
account for the majority of stroke cases2. The symp-
toms of a stroke can manifest rapidly, indicating a 
focal or widespread disturbance of cerebral func-
tion3. A significant differentiating factor between a 
stroke and a transient ischemic attack (TIA) is that 
stroke symptoms last longer than 24 hours, while TIA 
symptoms usually resolve within this timeframe. 
Moreover, a stroke often results in more severe and 
long-lasting neurological deficits than a TIA. While 
seizures, migraines, or psychosis can have stroke-like 
symptoms, they stem from different underlying 
causes and are present with unique distinguishing 
features. An exhaustive medical examination and 
diagnostic testing are essential to diagnose the 
cause of these symptoms accurately4. Early identifi-
cation and management of ischemic changes are 
critical to improve outcomes, yet the 30-day mortali-
ty rate for ischemic strokes remains around 15%5. 
Early identification and management of ischemic 
changes are critical to improve patient outcomes. 
In Pakistan, the incidence of strokes varies by age 
and gender, with a peak rate of 584,000 per 650,000 
cases in individuals aged 75-85 years old between 
2000 and 20166.
 
Imaging the brain shortly after a stroke is valuable for 
assessing functional recovery potential. Computed 
tomography (CT) scans currently represent the 
first-line imaging choice for acute stroke patients7-10. 
The Alberta Stroke Program Early CT Score (ASPECTS) 
is widely used to evaluate early ischemic changes in 
acute stroke cases, with scores above seven 
indicating a positive prognosis11. ASPECTS has been 
employed in various stroke studies, guiding decisions 
on recanalization therapy and predicting patient 
outcomes regardless of the treatment method12. The 
ASPECTS is a 10-point scoring system used in neurolo-
gy to assess early ischemic changes on brain scans 
for stroke treatment. It involves specific regions of 
the Middle cerebral artery (MCA) territory and 
deducts points for observed abnormalities in these 
regions. An ASPECTS score of ≤7 is associated with a 
poor functional outcome at 3 months and an 
increased risk of symptomatic hemorrhage13. 
Though ASPECTS is associated with functional 
outcomes regardless of treatment, the prognostic 
value based on the hemisphere affected remains 
unclear14. Some studies suggest worse outcomes in 
right hemisphere strokes, but evidence conflicts.

This study described ASPECTS' ability to distinguish 
left/right hemisphere outcomes that may streamline 
prognosis and care. Comparing ASPECTS 
scores/outcomes between hemispheres may reveal 
insight for individualized rehabilitation/treatment 

matching location/severity. Also, to determine if 
ASPECTS predicts outcomes differently by hemi-
sphere to refine its prognostic role. This study investi-
gated whether ASPECTS scores differ between left 
and right hemisphere strokes and whether these 
scores predict functional outcomes differently 
based on the hemisphere affected.   

METHODS
This was a prospective cohort study conducted at 
the Department of Neurology in a tertiary care 
hospital in Karachi, Pakistan. The study received 
ethical approval from the Ethical Review Commit-
tee of Dr. Ziauddin University. (Reference Code: 
5380522HANEU).

The target population was stroke patients aged 18 
years and older. During the study, which lasted for six 
months (July 2022 - Dec 2022), ASPECTS scores were 
calculated at the time of patient presentation with 
stroke. Additionally, the modified Rankin Scale 
(mRS), which determined the functional outcome, 
was calculated during a follow-up at the 
three-month mark. The sample size was calculated 
WHO calculator with an absolute precision of 10%. 
The calculated sample size is 152 based on the 
good three-month outcome in the left and right 
hemispheres keeping a 95% confidence level divid-
ing the groups by 76 patients in each group.  A 
non-probability consecutive sampling technique 
was utilized.
 
The inclusion criteria comprised cases of either 
gender with anterior circulation stroke (as primary 
aspects were only designed for anterior circulation 
and a modified score is applied for posterior circula-
tion), presenting to the hospital within 2 days of 
stroke onset, and not having a previous history of 
stroke, patients who died were also included in the 
study. Exclusion criteria included non-consenting 
patients, posterior circulation stroke cases, transient 
ischemic attack patients with no significant findings 
on imaging, and those undergoing mechanical 
thrombectomy (as this can influence outcomes) or 
lost to follow-up.
 
After obtaining informed consent, patient data was 
collected. This included history (including age, 
gender, and marital status), clinical examination, 
Glasgow Coma Scale (GCS) assessment, and 
non-contrast CT scan as part of the initial stroke 
workup. ASPECTS scores were calculated based on 
early ischemic CT scan changes by the principal 
investigator which were cross-checked by a 
certified neurologist. The National Institutes of Heart 
Stroke Scale (NIHSS) was excluded as it was not 
considered for this study. The modified Rankin Scale 
(mRS) score was assessed at 90 days follow-up in 
person to evaluate functional outcomes by the 
principal investigator under the supervision of a 

certified neurologist. Patients were divided into left 
and right-hemisphere stroke groups based on 
involvement.
 
Statistical analysis was performed using SPSS version 
25. Descriptive analyses used mean, standard 
deviation, percentages, and frequencies. 
Chi-square tests analyzed relationships, while logistic 
regression assessed associations. A p-value ≤ 0.05 
indicated statistical significance.

RESULTS
In this study of 152 stroke patients, the mean age 
was 61.75±13 years, with the majority falling 
between 62-71 years. Male patients constituted 67% 
of the participants. The average weight was 
69.1±11.7 kg, and the mean BMI was 26.9±6 kg/m2. 

The patients were equally divided into left and 
right-hemisphere stroke groups, with 76 patients in 
each. Left-sided strokes had higher ASPECTS scores 
compared to right-sided strokes, with a statistically 
significant difference (p=0.036). However, other 
baseline variables, including ICU and hospital stay 
duration and rehabilitation, showed no significant 
differences between the two groups. The overall 
mortality rate was 4.5%, with no significant differ-
ence between left and right hemisphere strokes.  
The ASPECTS score analysis reveals that 94 patients 
(61.8%) exhibited a significant enhancement in their 
functional outcomes, marking a notable improve-
ment. Conversely, 58 patients (38.2%) experienced 
a less favorable trajectory, resulting in a decline in 
their functional well-being.

Table 1 summarizes the baseline demographics of 
stroke patients, with data separated by affected 
hemisphere. The results show that there are slight 
differences between the right hemisphere and left 
hemisphere stroke patients in terms of age, BMI, 

weight, height, GCS score at admission, ASPECT 
score, mortality rates, and mRS scores. However, 
these differences are generally small and not neces-
sarily clinically significant.

Table 1: Baseline demographics of stroke patients (n=152) 

Variables Right hemisphere  

(Mean±S.D)  
Left hemisphere 

(Mean±S.D) 

Age (years) 63.11±11 60.39±13 

BMI (kg/m2) 26.4±6 26.1±7.4 

Weight (kg) 67.7±10 70.4±12 

Height (cm) 1.5±0.15 1.5±0.12 

Marital Status n (%) 

Married 

Unmarried 

 

75 (98.6%) 

1 (1.3%) 

 

76 (100%) 

0 (0%) 

GCS score at admission  13.7±2.3 13.4±2 

ASPECT score 7.07±2.87 7.32±2.18 

Mortality n (%) 

Yes 

No 

 

4 (5%) 

72 (94%) 

 

3 (3.9%) 

73 (96%) 

mRS 2.57±1.7 2.79±1 

BMI: Body Mass Index , mRS: modified Rankin Scale , GCS: Glasgow Coma Scale  

Table 2: Baseline Characteristics and Outcome of Left vs Right Hemisphere Strokes (n=76) 

Variables Left Hemisphere 
Median (IQR) 

Right Hemisphere  
Median (IQR) 

p-value 

Age (years)  61 (20) 63.5 (13) 0.185 

BMI (kg/m2)  25.3 (5.2) 25.8 (6.8) 0.711 

ASPECTS and Functional Outcomes in Left versus Right Hemisphere Strokes: A Prospective Cohort Study
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related to ovulation and endocrine systems, chang-
es in peritoneal function, and modifications to the 
hormonal and cell-mediated processes in the endo-
metrium15,16. In line with typical laparoscopy findings, 
pelvic anatomical distortion and adhesions disrupt 
tubo-ovarian communication and tubal patency, 
which can delay oocyte release from the ovary, 
hinder ovum pickup, or obstruct ovum transport17.

In this study, the frequency of endometriosis on diag-
nostic laparoscopy in women having secondary 
infertility was found to be 30.4%. In a tertiary health 
setting analyzing infertile women over two years, the 
frequency of endometriosis was found in 24% of 
infertility cases. Dyparunia and pelvic pain were 
found to be strongly associated with laparoscopic 
staging18. Local data by Memon et al from Karachi 
reported the frequency of laparoscopy-diagnosed 
endometriosis as 29.1%19. Shabir et al from Azad 
Kashmir analyzing infertile women (either primary or 
secondary) undergoing diagnostic laparoscopy 
revealed the frequency of endometriosis as 13.5%20. 
The laparoscope has evolved into a necessary tool 
for both infertility diagnosis and therapy. Similar to 
hysteroscopy, laparoscopy enables direct visualiza-
tion of the female reproductive canal using a long, 
lit device. To observe the outside (internal) surface 
of the uterus, ovaries, and fallopian tubes, a laparo-
scope is inserted into the bodily cavity (often 
through the umbilicus or naval). Typically, the lapa-
roscope is needed to check for tubo-ovarian adhe-
sions, pelvic adhesions, and pelvic endometriosis. 
Similar to the hysteroscope, surgical operations 
(e.g., lysis of pelvic adhesions and the ablation of 
endometriosis) can be carried out using the laparo-
scope's operating channel 21. A recent study from 
Ireland reported the frequency of endometriosis 
among infertile women with the use of diagnostic 
laparoscopy as 37.2%22. The data shows that the risk 
estimation does not differ significantly between 
primary and secondary infertility (p=0.54) 23. Most of 
the literature has shown the diagnostic utility of lapa-
roscopy among females irrespective of infertility 
status (both primary and secondary). The present 
study is one of the very few conducted analyzing 
females having secondary infertility which adds 
significant insights to the existing literature.

We found the mean age of the cases to be 
36.66±5.41 years. Community-based cross-sectional 
data from India showed the mean age of infertile 
women as 29.74±5.9 years while the majority of 
primary infertile women (33.9%) were in the age 
group of 21-25 years, and secondary infertility was 
high (31.7%) among the 26–30-year age group24. In 
another study reported by Verma, the mean age of 
infertile women was 28.72±4.20 years, and for fertile 
women, it was 27.45±4.04 years25. A study among 
two tribal communities in central India showed the 
mean age of the infertile women as 31.3±8.9 years 

and 27.5±9.2 years26. The differences may be due to 
the parity of females as in the current study mean 
parity was found to be 2.09±0.82.

A single study setting and a small sample size are 
some limitations of this study. Further prospective 
trials involving a larger sample size and multiple 
centers should be conducted to further shed light 
on the burden of endometriosis and its relation to 
secondary infertility.

CONCLUSION
Endometriosis is a benign disease with an increasing 
prevalence due to increased diagnostic modality 
use along with better awareness of symptoms 
among reproductive age group patients. Laparo-
scopic is the gold standard diagnostic tool and can 
be helpful in the timely diagnosis and management 
of secondary infertility. This study not only under-
scores the importance of laparoscopic assessment 
in diagnosing endometriosis among females grap-
pling with secondary infertility but also highlights the 
need for heightened attention to the duration of 
infertility as a potential indicator or precursor for this 
condition. Such insights could significantly impact 
the early detection and management strategies 
employed for individuals facing challenges with 
secondary infertility, potentially improving their 
prospects for successful fertility treatments 
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GCS at admission  15 (3) 15 (2) 0.259 

ASPECTS score 9 (5) 8 (3) 0.038 

Duration of ICU stay (days) 0 (2) 0 (1) 0.152 

Duration of hospital stay (days) 3 (2) 2 (2) 0.446 

Rehab (months) 0.75 (1) 0.75 (0.9) 0.734 

BMI: Body Mass Index, mRS: modified Rankin Scale, GCS: Glasgow Coma Scale, p -value<0.05 is significant.  

Table 2 compares baseline characteristics and 
outcomes between left and right hemisphere 
strokes in stroke patients (n=76). the table indicates 
that there are significant differences in ASPECTS 
score between left and right hemisphere strokes 

(p=0.038), while other variables such as age, BMI, 
GCS at admission, duration of ICU stay, duration of 
hospital stay, and rehabilitation show no significant 
differences between the two groups.

Table 3 compares patient outcomes based on left 
and right hemisphere involvement in 76 patients. It 
shows percentages for ASPECTS score (≥ 7 and < 7) 
and mRS score (< 2 and 2-6), with no significant 

differences found between the two hemispheres (p 
> 0.05). This suggests similar outcomes regardless of 
the side of brain involvement.

Table 3: Classification of patient outcome according to the side of brain involvement (n=76) 

Variables Left Hemisphere  
n (%) 

Right Hemisphere  
n (%) 

p-value 

ASPECTS 

             7 

           < 7 

 

23 (30%) 

53 (69%) 

 

25 (32%) 

51 (67%) 

 

0.727 

mRS 

          (<2) 

          (2-6) 

 

36 (47%) 

40 (53%) 

 

34 (44%) 

43 (56%) 

 

0.69 

mRS: modified Rankin Scale, A chi -square test was applied.  

Figure 1: Outcome of ASPECTS score in Left & Right Hemisphere Strokes (Good ASPECTS:  7, Worse ASPECTS:
 <7)  
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related to ovulation and endocrine systems, chang-
es in peritoneal function, and modifications to the 
hormonal and cell-mediated processes in the endo-
metrium15,16. In line with typical laparoscopy findings, 
pelvic anatomical distortion and adhesions disrupt 
tubo-ovarian communication and tubal patency, 
which can delay oocyte release from the ovary, 
hinder ovum pickup, or obstruct ovum transport17.

In this study, the frequency of endometriosis on diag-
nostic laparoscopy in women having secondary 
infertility was found to be 30.4%. In a tertiary health 
setting analyzing infertile women over two years, the 
frequency of endometriosis was found in 24% of 
infertility cases. Dyparunia and pelvic pain were 
found to be strongly associated with laparoscopic 
staging18. Local data by Memon et al from Karachi 
reported the frequency of laparoscopy-diagnosed 
endometriosis as 29.1%19. Shabir et al from Azad 
Kashmir analyzing infertile women (either primary or 
secondary) undergoing diagnostic laparoscopy 
revealed the frequency of endometriosis as 13.5%20. 
The laparoscope has evolved into a necessary tool 
for both infertility diagnosis and therapy. Similar to 
hysteroscopy, laparoscopy enables direct visualiza-
tion of the female reproductive canal using a long, 
lit device. To observe the outside (internal) surface 
of the uterus, ovaries, and fallopian tubes, a laparo-
scope is inserted into the bodily cavity (often 
through the umbilicus or naval). Typically, the lapa-
roscope is needed to check for tubo-ovarian adhe-
sions, pelvic adhesions, and pelvic endometriosis. 
Similar to the hysteroscope, surgical operations 
(e.g., lysis of pelvic adhesions and the ablation of 
endometriosis) can be carried out using the laparo-
scope's operating channel 21. A recent study from 
Ireland reported the frequency of endometriosis 
among infertile women with the use of diagnostic 
laparoscopy as 37.2%22. The data shows that the risk 
estimation does not differ significantly between 
primary and secondary infertility (p=0.54) 23. Most of 
the literature has shown the diagnostic utility of lapa-
roscopy among females irrespective of infertility 
status (both primary and secondary). The present 
study is one of the very few conducted analyzing 
females having secondary infertility which adds 
significant insights to the existing literature.

We found the mean age of the cases to be 
36.66±5.41 years. Community-based cross-sectional 
data from India showed the mean age of infertile 
women as 29.74±5.9 years while the majority of 
primary infertile women (33.9%) were in the age 
group of 21-25 years, and secondary infertility was 
high (31.7%) among the 26–30-year age group24. In 
another study reported by Verma, the mean age of 
infertile women was 28.72±4.20 years, and for fertile 
women, it was 27.45±4.04 years25. A study among 
two tribal communities in central India showed the 
mean age of the infertile women as 31.3±8.9 years 

and 27.5±9.2 years26. The differences may be due to 
the parity of females as in the current study mean 
parity was found to be 2.09±0.82.

A single study setting and a small sample size are 
some limitations of this study. Further prospective 
trials involving a larger sample size and multiple 
centers should be conducted to further shed light 
on the burden of endometriosis and its relation to 
secondary infertility.

CONCLUSION
Endometriosis is a benign disease with an increasing 
prevalence due to increased diagnostic modality 
use along with better awareness of symptoms 
among reproductive age group patients. Laparo-
scopic is the gold standard diagnostic tool and can 
be helpful in the timely diagnosis and management 
of secondary infertility. This study not only under-
scores the importance of laparoscopic assessment 
in diagnosing endometriosis among females grap-
pling with secondary infertility but also highlights the 
need for heightened attention to the duration of 
infertility as a potential indicator or precursor for this 
condition. Such insights could significantly impact 
the early detection and management strategies 
employed for individuals facing challenges with 
secondary infertility, potentially improving their 
prospects for successful fertility treatments 
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DISCUSSION
ASPECTS is considered to be a robust clinical tool as 
it has exceptional reliability in the clinical setting. 
Pexman et al showed in their study that good to 
excellent reliability can be attained with ASPECTS 
when the symptom side of stroke is known16. While 
ASPECTS remains useful for predicting overall stroke 
prognosis, our findings suggest it may predict 
outcomes similarly for left and right hemisphere 
strokes. In our study, the results indicate that higher 
ASPECTS scores (≥7) are associated with better func-
tional outcomes (mRS ≤2) in both left and right hemi-
sphere strokes, which is consistent with other studies' 
findings 16-18. However, the relationship between 
stroke laterality and outcomes appears complex, 
with evidence on this topic remaining mixed.
 
It has been suggested in some studies that 
right-hemisphere strokes may lead to worse func-
tional outcomes or greater impairments in domains 
like mood and spatial skills compared to left-hemi-
sphere strokes, our study did not find a significant 
difference in overall outcomes between the hemi-
spheres19,20. Also, the difference in functional 
outcomes was not statistically significant (p=0.182) in 
left vs right hemisphere strokes. A larger proportion 
of left-hemisphere stroke patients achieved a good 
outcome (mRS ≤2) compared to right-hemisphere 
patients (67% vs 56%), but this difference was not 
large enough in this study to be statistically signifi-
cant. Other variables like age, gender, and hospital 
stay duration did not differ significantly between the 
two groups. GCS scores varied between left and 
right hemisphere strokes, with the lowest GCS scores 
associated with poorer outcomes in both groups. 

Several factors may have contributed to this. First, 
laterality effects likely depend on the specific region 
or lobe affected rather than just the broad categori-
zation of left vs right hemispheres. For example, right 
frontal lobe strokes may impact function differently 
than right parietal or occipital strokes. Second, 
individual patient characteristics like age, comor-
bidities, and stroke severity influence prognosis and 
were not fully accounted for in our study.
 
Other factors, such as the size and location of the 
infarct, the presence of other comorbidities, and the 
individual characteristics of the patients, may also 
influence functional outcomes and should be 
considered in clinical practice. Additionally, the 
prognostic value of ASPECTS in predicting functional 
outcomes highlights its utility as a bedside tool for 
guiding clinical decision-making and optimizing 
resource allocation in stroke care settings. This study 
has valuable insights, but there are limitations to 
consider. The small sample size of 152 patients may 
not represent the broader population, and the study 
was conducted at a single center, limiting its gener-
alizability. The exclusion of patients with posterior 
circulation strokes, as this study was based on the 
primarily developed ASPECTS that focus only on the 
anterior circulation, and limited diversity among 
participants may affect the applicability of the 
results. However, a pc-ASPECTS has been devel-
oped and used in various studies to predict function-
al outcomes21-26.

Furthermore, the study focused on limited variables 
and lacked long-term follow-up, hindering a com-
prehensive understanding of stroke outcomes and 

differences between left and right-sided strokes, 
patients' handedness was not explored, hence 
dominance of the hemispheres was not studied. 
Factors like lifestyle habits, comorbidities, and treat-
ments were not examined, potentially influencing 
the overall conclusions.

CONCLUSION
ASPECTS remains valuable for prognosis, but more 
research is needed to clarify hemisphere impact on 
prediction power. Larger samples, detailed neuro-
imaging, and long-term follow-up may reveal 
nuances in laterality. Prognosis seems more driven 
by ASPECTS score severity than hemisphere alone. 
Future work expanding on these limitations could 
enhance understanding to guide stroke manage-
ment decisions. 
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related to ovulation and endocrine systems, chang-
es in peritoneal function, and modifications to the 
hormonal and cell-mediated processes in the endo-
metrium15,16. In line with typical laparoscopy findings, 
pelvic anatomical distortion and adhesions disrupt 
tubo-ovarian communication and tubal patency, 
which can delay oocyte release from the ovary, 
hinder ovum pickup, or obstruct ovum transport17.

In this study, the frequency of endometriosis on diag-
nostic laparoscopy in women having secondary 
infertility was found to be 30.4%. In a tertiary health 
setting analyzing infertile women over two years, the 
frequency of endometriosis was found in 24% of 
infertility cases. Dyparunia and pelvic pain were 
found to be strongly associated with laparoscopic 
staging18. Local data by Memon et al from Karachi 
reported the frequency of laparoscopy-diagnosed 
endometriosis as 29.1%19. Shabir et al from Azad 
Kashmir analyzing infertile women (either primary or 
secondary) undergoing diagnostic laparoscopy 
revealed the frequency of endometriosis as 13.5%20. 
The laparoscope has evolved into a necessary tool 
for both infertility diagnosis and therapy. Similar to 
hysteroscopy, laparoscopy enables direct visualiza-
tion of the female reproductive canal using a long, 
lit device. To observe the outside (internal) surface 
of the uterus, ovaries, and fallopian tubes, a laparo-
scope is inserted into the bodily cavity (often 
through the umbilicus or naval). Typically, the lapa-
roscope is needed to check for tubo-ovarian adhe-
sions, pelvic adhesions, and pelvic endometriosis. 
Similar to the hysteroscope, surgical operations 
(e.g., lysis of pelvic adhesions and the ablation of 
endometriosis) can be carried out using the laparo-
scope's operating channel 21. A recent study from 
Ireland reported the frequency of endometriosis 
among infertile women with the use of diagnostic 
laparoscopy as 37.2%22. The data shows that the risk 
estimation does not differ significantly between 
primary and secondary infertility (p=0.54) 23. Most of 
the literature has shown the diagnostic utility of lapa-
roscopy among females irrespective of infertility 
status (both primary and secondary). The present 
study is one of the very few conducted analyzing 
females having secondary infertility which adds 
significant insights to the existing literature.

We found the mean age of the cases to be 
36.66±5.41 years. Community-based cross-sectional 
data from India showed the mean age of infertile 
women as 29.74±5.9 years while the majority of 
primary infertile women (33.9%) were in the age 
group of 21-25 years, and secondary infertility was 
high (31.7%) among the 26–30-year age group24. In 
another study reported by Verma, the mean age of 
infertile women was 28.72±4.20 years, and for fertile 
women, it was 27.45±4.04 years25. A study among 
two tribal communities in central India showed the 
mean age of the infertile women as 31.3±8.9 years 

and 27.5±9.2 years26. The differences may be due to 
the parity of females as in the current study mean 
parity was found to be 2.09±0.82.

A single study setting and a small sample size are 
some limitations of this study. Further prospective 
trials involving a larger sample size and multiple 
centers should be conducted to further shed light 
on the burden of endometriosis and its relation to 
secondary infertility.

CONCLUSION
Endometriosis is a benign disease with an increasing 
prevalence due to increased diagnostic modality 
use along with better awareness of symptoms 
among reproductive age group patients. Laparo-
scopic is the gold standard diagnostic tool and can 
be helpful in the timely diagnosis and management 
of secondary infertility. This study not only under-
scores the importance of laparoscopic assessment 
in diagnosing endometriosis among females grap-
pling with secondary infertility but also highlights the 
need for heightened attention to the duration of 
infertility as a potential indicator or precursor for this 
condition. Such insights could significantly impact 
the early detection and management strategies 
employed for individuals facing challenges with 
secondary infertility, potentially improving their 
prospects for successful fertility treatments 
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DISCUSSION
ASPECTS is considered to be a robust clinical tool as 
it has exceptional reliability in the clinical setting. 
Pexman et al showed in their study that good to 
excellent reliability can be attained with ASPECTS 
when the symptom side of stroke is known16. While 
ASPECTS remains useful for predicting overall stroke 
prognosis, our findings suggest it may predict 
outcomes similarly for left and right hemisphere 
strokes. In our study, the results indicate that higher 
ASPECTS scores (≥7) are associated with better func-
tional outcomes (mRS ≤2) in both left and right hemi-
sphere strokes, which is consistent with other studies' 
findings 16-18. However, the relationship between 
stroke laterality and outcomes appears complex, 
with evidence on this topic remaining mixed.
 
It has been suggested in some studies that 
right-hemisphere strokes may lead to worse func-
tional outcomes or greater impairments in domains 
like mood and spatial skills compared to left-hemi-
sphere strokes, our study did not find a significant 
difference in overall outcomes between the hemi-
spheres19,20. Also, the difference in functional 
outcomes was not statistically significant (p=0.182) in 
left vs right hemisphere strokes. A larger proportion 
of left-hemisphere stroke patients achieved a good 
outcome (mRS ≤2) compared to right-hemisphere 
patients (67% vs 56%), but this difference was not 
large enough in this study to be statistically signifi-
cant. Other variables like age, gender, and hospital 
stay duration did not differ significantly between the 
two groups. GCS scores varied between left and 
right hemisphere strokes, with the lowest GCS scores 
associated with poorer outcomes in both groups. 

Several factors may have contributed to this. First, 
laterality effects likely depend on the specific region 
or lobe affected rather than just the broad categori-
zation of left vs right hemispheres. For example, right 
frontal lobe strokes may impact function differently 
than right parietal or occipital strokes. Second, 
individual patient characteristics like age, comor-
bidities, and stroke severity influence prognosis and 
were not fully accounted for in our study.
 
Other factors, such as the size and location of the 
infarct, the presence of other comorbidities, and the 
individual characteristics of the patients, may also 
influence functional outcomes and should be 
considered in clinical practice. Additionally, the 
prognostic value of ASPECTS in predicting functional 
outcomes highlights its utility as a bedside tool for 
guiding clinical decision-making and optimizing 
resource allocation in stroke care settings. This study 
has valuable insights, but there are limitations to 
consider. The small sample size of 152 patients may 
not represent the broader population, and the study 
was conducted at a single center, limiting its gener-
alizability. The exclusion of patients with posterior 
circulation strokes, as this study was based on the 
primarily developed ASPECTS that focus only on the 
anterior circulation, and limited diversity among 
participants may affect the applicability of the 
results. However, a pc-ASPECTS has been devel-
oped and used in various studies to predict function-
al outcomes21-26.

Furthermore, the study focused on limited variables 
and lacked long-term follow-up, hindering a com-
prehensive understanding of stroke outcomes and 

differences between left and right-sided strokes, 
patients' handedness was not explored, hence 
dominance of the hemispheres was not studied. 
Factors like lifestyle habits, comorbidities, and treat-
ments were not examined, potentially influencing 
the overall conclusions.

CONCLUSION
ASPECTS remains valuable for prognosis, but more 
research is needed to clarify hemisphere impact on 
prediction power. Larger samples, detailed neuro-
imaging, and long-term follow-up may reveal 
nuances in laterality. Prognosis seems more driven 
by ASPECTS score severity than hemisphere alone. 
Future work expanding on these limitations could 
enhance understanding to guide stroke manage-
ment decisions. 
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related to ovulation and endocrine systems, chang-
es in peritoneal function, and modifications to the 
hormonal and cell-mediated processes in the endo-
metrium15,16. In line with typical laparoscopy findings, 
pelvic anatomical distortion and adhesions disrupt 
tubo-ovarian communication and tubal patency, 
which can delay oocyte release from the ovary, 
hinder ovum pickup, or obstruct ovum transport17.

In this study, the frequency of endometriosis on diag-
nostic laparoscopy in women having secondary 
infertility was found to be 30.4%. In a tertiary health 
setting analyzing infertile women over two years, the 
frequency of endometriosis was found in 24% of 
infertility cases. Dyparunia and pelvic pain were 
found to be strongly associated with laparoscopic 
staging18. Local data by Memon et al from Karachi 
reported the frequency of laparoscopy-diagnosed 
endometriosis as 29.1%19. Shabir et al from Azad 
Kashmir analyzing infertile women (either primary or 
secondary) undergoing diagnostic laparoscopy 
revealed the frequency of endometriosis as 13.5%20. 
The laparoscope has evolved into a necessary tool 
for both infertility diagnosis and therapy. Similar to 
hysteroscopy, laparoscopy enables direct visualiza-
tion of the female reproductive canal using a long, 
lit device. To observe the outside (internal) surface 
of the uterus, ovaries, and fallopian tubes, a laparo-
scope is inserted into the bodily cavity (often 
through the umbilicus or naval). Typically, the lapa-
roscope is needed to check for tubo-ovarian adhe-
sions, pelvic adhesions, and pelvic endometriosis. 
Similar to the hysteroscope, surgical operations 
(e.g., lysis of pelvic adhesions and the ablation of 
endometriosis) can be carried out using the laparo-
scope's operating channel 21. A recent study from 
Ireland reported the frequency of endometriosis 
among infertile women with the use of diagnostic 
laparoscopy as 37.2%22. The data shows that the risk 
estimation does not differ significantly between 
primary and secondary infertility (p=0.54) 23. Most of 
the literature has shown the diagnostic utility of lapa-
roscopy among females irrespective of infertility 
status (both primary and secondary). The present 
study is one of the very few conducted analyzing 
females having secondary infertility which adds 
significant insights to the existing literature.

We found the mean age of the cases to be 
36.66±5.41 years. Community-based cross-sectional 
data from India showed the mean age of infertile 
women as 29.74±5.9 years while the majority of 
primary infertile women (33.9%) were in the age 
group of 21-25 years, and secondary infertility was 
high (31.7%) among the 26–30-year age group24. In 
another study reported by Verma, the mean age of 
infertile women was 28.72±4.20 years, and for fertile 
women, it was 27.45±4.04 years25. A study among 
two tribal communities in central India showed the 
mean age of the infertile women as 31.3±8.9 years 

and 27.5±9.2 years26. The differences may be due to 
the parity of females as in the current study mean 
parity was found to be 2.09±0.82.

A single study setting and a small sample size are 
some limitations of this study. Further prospective 
trials involving a larger sample size and multiple 
centers should be conducted to further shed light 
on the burden of endometriosis and its relation to 
secondary infertility.

CONCLUSION
Endometriosis is a benign disease with an increasing 
prevalence due to increased diagnostic modality 
use along with better awareness of symptoms 
among reproductive age group patients. Laparo-
scopic is the gold standard diagnostic tool and can 
be helpful in the timely diagnosis and management 
of secondary infertility. This study not only under-
scores the importance of laparoscopic assessment 
in diagnosing endometriosis among females grap-
pling with secondary infertility but also highlights the 
need for heightened attention to the duration of 
infertility as a potential indicator or precursor for this 
condition. Such insights could significantly impact 
the early detection and management strategies 
employed for individuals facing challenges with 
secondary infertility, potentially improving their 
prospects for successful fertility treatments 
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DISCUSSION
ASPECTS is considered to be a robust clinical tool as 
it has exceptional reliability in the clinical setting. 
Pexman et al showed in their study that good to 
excellent reliability can be attained with ASPECTS 
when the symptom side of stroke is known16. While 
ASPECTS remains useful for predicting overall stroke 
prognosis, our findings suggest it may predict 
outcomes similarly for left and right hemisphere 
strokes. In our study, the results indicate that higher 
ASPECTS scores (≥7) are associated with better func-
tional outcomes (mRS ≤2) in both left and right hemi-
sphere strokes, which is consistent with other studies' 
findings 16-18. However, the relationship between 
stroke laterality and outcomes appears complex, 
with evidence on this topic remaining mixed.
 
It has been suggested in some studies that 
right-hemisphere strokes may lead to worse func-
tional outcomes or greater impairments in domains 
like mood and spatial skills compared to left-hemi-
sphere strokes, our study did not find a significant 
difference in overall outcomes between the hemi-
spheres19,20. Also, the difference in functional 
outcomes was not statistically significant (p=0.182) in 
left vs right hemisphere strokes. A larger proportion 
of left-hemisphere stroke patients achieved a good 
outcome (mRS ≤2) compared to right-hemisphere 
patients (67% vs 56%), but this difference was not 
large enough in this study to be statistically signifi-
cant. Other variables like age, gender, and hospital 
stay duration did not differ significantly between the 
two groups. GCS scores varied between left and 
right hemisphere strokes, with the lowest GCS scores 
associated with poorer outcomes in both groups. 

Several factors may have contributed to this. First, 
laterality effects likely depend on the specific region 
or lobe affected rather than just the broad categori-
zation of left vs right hemispheres. For example, right 
frontal lobe strokes may impact function differently 
than right parietal or occipital strokes. Second, 
individual patient characteristics like age, comor-
bidities, and stroke severity influence prognosis and 
were not fully accounted for in our study.
 
Other factors, such as the size and location of the 
infarct, the presence of other comorbidities, and the 
individual characteristics of the patients, may also 
influence functional outcomes and should be 
considered in clinical practice. Additionally, the 
prognostic value of ASPECTS in predicting functional 
outcomes highlights its utility as a bedside tool for 
guiding clinical decision-making and optimizing 
resource allocation in stroke care settings. This study 
has valuable insights, but there are limitations to 
consider. The small sample size of 152 patients may 
not represent the broader population, and the study 
was conducted at a single center, limiting its gener-
alizability. The exclusion of patients with posterior 
circulation strokes, as this study was based on the 
primarily developed ASPECTS that focus only on the 
anterior circulation, and limited diversity among 
participants may affect the applicability of the 
results. However, a pc-ASPECTS has been devel-
oped and used in various studies to predict function-
al outcomes21-26.

Furthermore, the study focused on limited variables 
and lacked long-term follow-up, hindering a com-
prehensive understanding of stroke outcomes and 

differences between left and right-sided strokes, 
patients' handedness was not explored, hence 
dominance of the hemispheres was not studied. 
Factors like lifestyle habits, comorbidities, and treat-
ments were not examined, potentially influencing 
the overall conclusions.

CONCLUSION
ASPECTS remains valuable for prognosis, but more 
research is needed to clarify hemisphere impact on 
prediction power. Larger samples, detailed neuro-
imaging, and long-term follow-up may reveal 
nuances in laterality. Prognosis seems more driven 
by ASPECTS score severity than hemisphere alone. 
Future work expanding on these limitations could 
enhance understanding to guide stroke manage-
ment decisions. 
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