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DISCUSSION

Minimal access surgery is a valuable diagnostic 
method for female in the last twenty years and now 
frequently being used in the treatment of gyneco-
logical conditions for diagnostic and therapeutic 
purpose 3.Most studies agreed that laparoscopic 
surgery has a very high diagnostic accuracy 
88-99%20. It is not only more convenient but safe and 
effective by avoiding unnecessary non therapeutic 
surgeries17, delay in diagnosis and treatment4.  Our 
study shows an increase in therapeutic laparoscopy 
over 3 years in Ziauddin Hospital by better techno-
logical advancement and skill of the surgeons. The 
indication for laparoscopy were subfertility 23.9%, 
acute pelvic pain 32.3% and chronic pelvic pain 
43.7% .In acute conditions ovarian cyst torsion/rup-
ture/ hemorrhagic in 30 (18.2%) cases, ectopic 
pregnancy 15 (9.1%) and other non obstetrical 
procedures were 9 (5.0%) proved both diagnostic 
and therapeutic at the same time. Patient with 
chronic abdominal pain 16 (9.58%) due to benign 
ovarian tumors, 22(13.1%) with endometriosis, 22 
(13.1%) simple ovarian cyst, 10(5.98%) adhesion and 
3(1.7%) pelvic inflammatory disease. ovarian 
cystectomy in (47.2%) of  patient with ovarian cyst, 
(8.62%) salpingectomy done in ectopic pregnancy, 
Dye test (27%,) Adhesiolysis (4.06%). Acute appendi-
citis, cholecystitis, small bowel adhesion (5.0%) were 
the most common pathology that was detected 
and treated at the same time.
 
According to the WHO, malnutrition, pelvic tuber-
culosis and perpeural infections leading to tubal 
blockage is the major cause of  infertility 13. Diagnos-
tic Hystero- Laparoscopy (DHL) has become an 
integral part to visualize the tubal patency in infertili-
ty13. There were 25 (15%) cases with primary infertility 
and 15 (9%) with secondary infertility. In chromoper-
tubation, unilateral tubal blockage was in 16(9.6%) 
patient and bilateral tubal 4(2.4%) patients. In two 
patient dye test was not performed because of 
cervical stenosis and in other because of  tubercles 
were found, adherent bilateral tubes diagnosed as 
tuberculosis. In case of chronic pelvic pain laparos-
copy can be useful not only for diagnosing endo-
metriosis ,adhesion, ovarian  cyst/masses and pelvic 
inflammatory disease but it can also be used to 
diagnose abnormal uterine findings such as 
congenital uterine malformation (didelphys,  uni or 
bicornuate) uterus5.Our study highlight that infertility 
has remained the most common indication but the 
use of laparoscopy in operative procedures has 
been increased significantly in acute or chronic 
pelvic pain. The procedures like laparoscopic 
myomectomy, hysterectomy (1.01%) successfully 
completed in our study group, are not very 
common but many studies showed its increased 
used in gynecology. Its widespread use is restricted 
by the necessity for special expertise required 
training, and cost effectiveness. So proper training 
at all levels should be incorporated for better 

patient management.

CONCLUSION

Laparoscopy is a valuable diagnostic and thera-
peutic tool for females in different gynecological 
problem. It is less invasive and more convenient. The 
benefits of laparoscopy to laparotomy are less pain, 
less scaring and quicker recovery.
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ABSTRACT
 

Background: PIH is the commonest medical disorder comprises of 10-15% of all pregnancies. Hypertensive 
disorders of pregnancy are responsible for significant maternal and perinatal morbidity and are one of the 
leading causes of maternal mortality. Early detection and appropriate management of the pregnancy may 
improve the outcome for both the mother and fetus. The aim of the study was to identify pregnancy 
induced hypertension as a risk factor for low birth weight of baby at term in tertiary care hospital.

Methods: A sample of 100 patients was selected from Dr. Ziauddin Hospital Karachi through non-probability 
purposive sampling technique. Patients were divided into two groups on the basis of presence and absence 
of pregnancy induced hypertension. Total of hundred patients were taken.  Fifty patients of PIH and fifty 
were normotensive patients. The patients in both groups were followed till term. After the delivery of the 
patients, weight of the babies was compared in both groups. Low birth weight is classified as the weight of 
the infant below 2.5 kg at term.

Results: Babies born to the patients with PIH were found to be low birth weights as compared to the birth 
weight of the babies born to normotensive patients. 76% of the babies born to hypertensive patients were 
low birth weight whereas 18% of the babies born to normotensive patients were found to be of low birth 
weight. 

Conclusion: There is significant association between PIH and low birth weights of babies at term. It was signifi-
cant enough to make the p-value 0.01 which is less than the level of significance (0.05).

KEY WORDS: Pregnancy induced hypertension, low birth weight, term pregnancy.
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INTRODUCTION 

PIH is the commonest medical disorder comprises of 
10-15% of all pregnancies. PIH is the onset of 
persistent increase in systolic blood pressure 
>140mmHg and diastolic blood pressure >90mmHg 
returning to normal after delivery. Hypertensive 
disorders of pregnancy are responsible for signifi-
cant maternal and perinatal morbidity and are one 
of the leading causes of maternal mortality. Early 
detection and appropriate management of the 
pregnancy may improve the outcome for both the 
mother and fetus1.

PIH or gestational hypertension is used to describe 

hypertension that appears after 20 weeks of gesta-
tion and resolve after delivery. Gestational hyper-
tension which includes pre-eclampsia and eclamp-
sia whereas chronic hypertension represents 30% of 
hypertensive disorders of pregnancy2. HELLP 
syndrome (hemolysis, elevated liver enzymes low 
platelet) is a grave complication and is considered 
to be a sub type of pre-eclampsia.

Pre-eclampsia is diagnosed when hypertension is 
accompanied by proteinuria >300mg/dl or 
persistently >2+ proteinuria on urinanalysis3. It is 
mainly a disease of young primigravidas. Pre-ec-
lampsia complicates 3-5% of first pregnancy and 1% 
in subsequent pregnancy with around 5-10% cases 

been severe4. Risk is related to gestation at presen-
tation. Some women remain hypertensive following 
a pregnancy complicated by PIH. So women with 
PIH have increased risk of hypertension in later life. 
Maternal morbidity and mortality is higher in devel-
oping countries 70-120/10,000. Recent inquiries 
identify 16-20% deaths are related to hypertension 
in pregnancy5.

Maternal risks include eclampsia, placental abrup-
tion, heart failure and intra cerebral hemorrhage. 
Fetal morbidity and mortality is closely related to 
degree of severity of placental insufficiency leading 
to growth restriction and abruption is often related 
to poor fetal outcome6. Predisposing factors include 
extremes of reproductive ages, previous history of 
hypertension, family history of hypertension, pre-ex-
isting vascular diseases, obesity and low socioeco-
nomic class. The etiology of gestational hyperten-
sion is unknown despite intensive research world-
wide but placenta is considered to play a major 
role in the etiology7. Great advances in understand-
ing of pathophysiology of gestational hypertension 
allow clinicians to better evaluate and manage the 
patient. This progress is primarily responsible for the 
recent decline in maternal and perinatal mortality 
and morbidity rates8.

Although a lot of work has been done on PIH but a 
very few studies show follow up till term gestation in 
booked patients and hence the outcome of baby. 
Attempt was made in the study to identify PIH as a 
risk factor for low birth weight of babies so that com-
plications arising due to low birth weight were dealt 
with at appropriate time9. Aggressive management 
of PIH may prevent low birth weight and hence 
early neonatal mortality. Thus the aim of this study 
was to find out the association of pregnancy 
induced hypertension with low birth weight of baby 
at term. All booked patients were taken who have 
been under our follow up so that strict maternal and 
fetal surveillance was done to prevent complica-
tions.

METHODS

100 pregnant patients with pregnancy induced 
hypertension and with normal blood pressure after 
20 weeks of gestation were recruited from Obstet-
rics OPD and ward of Ziauddin Medical University 
Hospital, Karachi through non probability purposive 
sampling technique over a period of one year 
starting from January 2013 till December 2013. 
Patients were divided into two groups. 50 patients 
presented with blood pressure >140/90mmHg after 
20 weeks of gestation two readings six hours apart 
with or without proteinuria diagnosed as having PIH 
were included in Group A. 50 patients with normal 
blood pressure after 20 weeks of gestation were 
included in Group B. Known hypertensive patients 
before 20weeks of gestation or before pregnancy, 
patients with PIH with any other associated illness 

like GDM, renal or hepatic illness, patients with twin 
pregnancy, ante partum hemorrhage and patients 
with severe anemia were excluded from study. 
Informed consent was taken from recruited 
patients. The data included maternal age, parity, 
gestational age, history of PIH in previous pregnan-
cies and multiple gestations. Blood pressure of all 
the patients coming to antenatal OPD and ward 
was taken. Their baseline investigations (CBC, RBS, 
Urine DR, and HbsAg and AntiHCV) were sent along 
with special investigations for high blood pressure 
(urine for albumin, serum urea, creatinine, and uric 
acid, LFTs). Safe antihypertensives in pregnancy 
were given to hypertensive group (alpha methyl 
dopa). Serial ultrasound examination was also done 
to monitor growth of fetus. Regular antenatal blood 
pressure record was maintained and treatment was 
decided accordingly. Those patients who 
persistently had raised B.P were considered as high 
risk and were admitted at 37 – 38 weeks gestation, 
fresh investigations were done and mode of deliv-
ery was decided according to Bishop Score, 
placentation, presentation, previous obstetrical 
outcome condition of mother and baby at that 
time. All babies born were assessed by their Apgar 
score and weight. All deliveries were under pediat-
ric cover who performed the detailed pediatric 
examination. All the patients were advised for 
follow up after 10 days and then after six weeks. 
Their B.P was taken which should be normal by 
around 6 weeks (as in PIH).

STATISTICAL ANALYSIS

Data analysis was performed through SPSS version 
10.0. Frequencies and percentages were comput-
ed to present all categorical variables including 
presenting complaints, previous history of pregnan-
cy induced hypertension, obstetrical history, associ-
ated medical problems, general physical examina-
tion, mode of delivery, fetal weight, Apgar score. 
Chi-square test was applied to compare prescribed 
variables between two groups at a significance 
level of <0.05. 

RESULTS

Weight of the babies in patients with PIH was LBW in 
76% while in normotensive group it was in 16% of 
cases. The percentage of primigravida patients was 
50%, gravida (1-3) were 38% and multiparas (>4 
babies) were 12% in hypertensive patients while in 
normotensive patients the percentage of primi-
gravidas was 24%, parity (1-3) were 64 % and multi-
paras were  12%. 36% of patients in both groups 
were of  15-24 years of age, while 42% of patients in 
cases and 56% of the patients in control group were 
of 25-35 years of age and 22% of patients from 
cases and 8% of patients from control group were of 
>35 years of age. History of PIH was present in 42% of 
patients in cases and 18% of patients in control 
group respectively. Complications developed were 

eclampsia 4%, pre-eclampsia 28%, abruptio 
placenta 2%. There were two stillbirths in hyperten-
sive group one was born to a patient having severe 
pre-eclampsia and 1 was born to the patient 
having eclampsia. Apgar score was overall satisfac-
tory. It was taken at 5 min and was categorized as 

<5, 5-8 and >8. Apgar score <5 was 4% and 2% in 
cases and controls respectively. Apgar score 
between 5-8 was 66% and 44% in cases and controls 
respectively and the babies having Apgar score >8 
was in 30% of cases and 54% of controls. 

DISCUSSION

Low birth weight is the most important challenge 
confronting those responsible for new born care 
especially in developing country like Pakistan as 
greater proportion of morbidity and mortality fall in 
this group. Death of LBW babies account for about 
50% of neonates and 50% of handicapped infants10.

Current study was performed to confirm the associ-
ation of maternal hypertension with birth weight of 
baby in our population. The association of birth 
weight with pre-eclampsia allows more precise 
estimation of potential effects of pre-eclampsia11. 
Individualized birth weight has been shown to be a 
better estimate of growth potential of a fetus and 
deviation from this standard has been shown to be 
a better predictor of neonatal complications12. So 
the birth weight model was adopted in this study 
which allowed a more precise estimation of the 
potential effects of PIH on neonate.

In this study when birth weights of babies born to 
patients having PIH were compared to those of 
babies born to normotensive mothers at term. There 
was statistically significant difference in both groups 
and birth weights of babies born to hypertensive 
gravidas were lower i.e. 76% versus 16% in controls 
respectively. Our results clearly demonstrated that 
PIH at term is associated with an increase incidence 
of small for gestational age babies and decreased 
neonatal birth weight. P-value was found to be 0.01 
(<0.05).

Babies having weight <2.5kg were taken as low birth 
weight babies13. Majority of low birth weight babies 
born in Pakistan are growth retarded rather than 
preterm14. The incidence of LBW has declined to 
<10% of babies in developed countries due to 

socioeconomic advancement, whereas in devel-
oping countries it is still in the range of 15-40%. In 
Pakistan 12-25% of babies are LBW at birth15. A 
case-control study was conducted at civil hospital 
Karachi Pakistan where maternal and perinatal 
outcome of hypertensive disorders was studied.it 
clearly showed increased incidence of low birth 
weight babies was found in various hypertensive 
disorders16. About 50 percent babies born to moth-
ers having pre eclampsia and eclampsia were low 
birth weight. This study was in agreement with obser-
vation from cross sectional study conducted in 
health care facilities across Pakistan where mater-
nal and fetal effects of eclampsia were studied 
about 70% babies born to mothers having hyperten-
sive disorders were found to be low birth weight 
babies17. In a population based study conducted in 
India regarding hypertensive disorders in pregnan-
cy, it was observed that there was positive associa-
tion between small for gestational age babies and 
PIH18.

Severity of LBW increases as the pathophysiology of 
PIH and pre-eclampsia worsens and this can lead to 
fetal death in extreme cases19. In the present study 
two stillbirths were observed. Both were low birth 
weight babies. Among them one was born to the 
patient having severe pre-eclampsia and the other 
one was born to the patient who had eclampsia 
and the weights of the babies were 1.8 kg and 1.6 
kg respectively.

Another large population based study published in 
2015 conducted in Harare Zimbabwe confirmed 
and quantifies the magnitude of the excess risk of 
low birth weight and stillbirth babies born to women 
with hypertensive disease in pregnancy20. Women 
with any hypertensive disorder, gestational hyper-
tension with or without proteinuria and pre-existing 

hypertension were at a significantly higher risk of 
having small for gestational age infants and stillbirth 
babies21.

Regarding age distribution it was seen that majority 
of the patients in both groups had ages between 
25-35 years i.e. (42% in hypertensive and 56% in 
controls). As this is the peak reproductive age so 
majority of the patients had ages between 25-35 
years. Another observation drawn was that 22% of 
the patients had age >35 years in hypertensive 
group whereas only 8% of the patients had age >35 
in control group however, favoring the increase 
incidence of PIH with increase in the age of mother.
 
In hypertensive group 50% of the patients were 
primigravidas while in control group 24% of the 
patients were having their first baby. This also 
favored the belief on increased incidence of PIH in 
primiparasi  while 64% of the normotensive patients 
were multigarvidas while 38% of the patients were 
multigravidas in hypertensive group which signifies 
that with increasing parity frequency of PIH 
decreases. 

All the babies born alive had Apgar scores of >5 at 
5 minutes. Majority of the babies in hypertensive 
group had Apgar score in between 6-8 while in 
control group the majority of the babies had Apgar 
score 8-10. So overall the babies born to normoten-
sive mothers had better Apgar score as compared 
to the babies born to hypertensive group it can be 
because of the fetal compromise associated with 
low birth weight and growth restricted babies in 
hypertensive patients. Majority of the hypertensive 
patients had systolic blood pressure ranging from 
140-160mmhg and only 4% of the patients had 
systolic BP > 160mmhg, While diastolic blood 
pressure in majority of the patients was 
90-110mmhg. No maternal mortality was seen in 
either group. This may be because of the possibility 
that we included only booked patients in our study 
and they were on regular follow up and treatment.  
However, two stillbirths were seen and majority of 
the babies in hypertensive mothers were low birth 
weight. 

CONCLUSION

PIH is associated with decreased fetal birth weight 
at birth and this proves our hypothesis as 76% of 
babies were found to be low birth weights as com-
pared to 16% in control group. In conclusion there is 
need for further co-ordination to make the best use 
of the available resources to improve the perinatal 
outcome. Proper awareness and timely intervention 
decreases perinatal complication associated with 
PIH. Early recognition, regular follow up, proper 
awareness can decrease the complications associ-

ated with PIH.
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DISCUSSION

Minimal access surgery is a valuable diagnostic 
method for female in the last twenty years and now 
frequently being used in the treatment of gyneco-
logical conditions for diagnostic and therapeutic 
purpose 3.Most studies agreed that laparoscopic 
surgery has a very high diagnostic accuracy 
88-99%20. It is not only more convenient but safe and 
effective by avoiding unnecessary non therapeutic 
surgeries17, delay in diagnosis and treatment4.  Our 
study shows an increase in therapeutic laparoscopy 
over 3 years in Ziauddin Hospital by better techno-
logical advancement and skill of the surgeons. The 
indication for laparoscopy were subfertility 23.9%, 
acute pelvic pain 32.3% and chronic pelvic pain 
43.7% .In acute conditions ovarian cyst torsion/rup-
ture/ hemorrhagic in 30 (18.2%) cases, ectopic 
pregnancy 15 (9.1%) and other non obstetrical 
procedures were 9 (5.0%) proved both diagnostic 
and therapeutic at the same time. Patient with 
chronic abdominal pain 16 (9.58%) due to benign 
ovarian tumors, 22(13.1%) with endometriosis, 22 
(13.1%) simple ovarian cyst, 10(5.98%) adhesion and 
3(1.7%) pelvic inflammatory disease. ovarian 
cystectomy in (47.2%) of  patient with ovarian cyst, 
(8.62%) salpingectomy done in ectopic pregnancy, 
Dye test (27%,) Adhesiolysis (4.06%). Acute appendi-
citis, cholecystitis, small bowel adhesion (5.0%) were 
the most common pathology that was detected 
and treated at the same time.
 
According to the WHO, malnutrition, pelvic tuber-
culosis and perpeural infections leading to tubal 
blockage is the major cause of  infertility 13. Diagnos-
tic Hystero- Laparoscopy (DHL) has become an 
integral part to visualize the tubal patency in infertili-
ty13. There were 25 (15%) cases with primary infertility 
and 15 (9%) with secondary infertility. In chromoper-
tubation, unilateral tubal blockage was in 16(9.6%) 
patient and bilateral tubal 4(2.4%) patients. In two 
patient dye test was not performed because of 
cervical stenosis and in other because of  tubercles 
were found, adherent bilateral tubes diagnosed as 
tuberculosis. In case of chronic pelvic pain laparos-
copy can be useful not only for diagnosing endo-
metriosis ,adhesion, ovarian  cyst/masses and pelvic 
inflammatory disease but it can also be used to 
diagnose abnormal uterine findings such as 
congenital uterine malformation (didelphys,  uni or 
bicornuate) uterus5.Our study highlight that infertility 
has remained the most common indication but the 
use of laparoscopy in operative procedures has 
been increased significantly in acute or chronic 
pelvic pain. The procedures like laparoscopic 
myomectomy, hysterectomy (1.01%) successfully 
completed in our study group, are not very 
common but many studies showed its increased 
used in gynecology. Its widespread use is restricted 
by the necessity for special expertise required 
training, and cost effectiveness. So proper training 
at all levels should be incorporated for better 

patient management.

CONCLUSION

Laparoscopy is a valuable diagnostic and thera-
peutic tool for females in different gynecological 
problem. It is less invasive and more convenient. The 
benefits of laparoscopy to laparotomy are less pain, 
less scaring and quicker recovery.
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INTRODUCTION 

PIH is the commonest medical disorder comprises of 
10-15% of all pregnancies. PIH is the onset of 
persistent increase in systolic blood pressure 
>140mmHg and diastolic blood pressure >90mmHg 
returning to normal after delivery. Hypertensive 
disorders of pregnancy are responsible for signifi-
cant maternal and perinatal morbidity and are one 
of the leading causes of maternal mortality. Early 
detection and appropriate management of the 
pregnancy may improve the outcome for both the 
mother and fetus1.

PIH or gestational hypertension is used to describe 

hypertension that appears after 20 weeks of gesta-
tion and resolve after delivery. Gestational hyper-
tension which includes pre-eclampsia and eclamp-
sia whereas chronic hypertension represents 30% of 
hypertensive disorders of pregnancy2. HELLP 
syndrome (hemolysis, elevated liver enzymes low 
platelet) is a grave complication and is considered 
to be a sub type of pre-eclampsia.

Pre-eclampsia is diagnosed when hypertension is 
accompanied by proteinuria >300mg/dl or 
persistently >2+ proteinuria on urinanalysis3. It is 
mainly a disease of young primigravidas. Pre-ec-
lampsia complicates 3-5% of first pregnancy and 1% 
in subsequent pregnancy with around 5-10% cases 

been severe4. Risk is related to gestation at presen-
tation. Some women remain hypertensive following 
a pregnancy complicated by PIH. So women with 
PIH have increased risk of hypertension in later life. 
Maternal morbidity and mortality is higher in devel-
oping countries 70-120/10,000. Recent inquiries 
identify 16-20% deaths are related to hypertension 
in pregnancy5.

Maternal risks include eclampsia, placental abrup-
tion, heart failure and intra cerebral hemorrhage. 
Fetal morbidity and mortality is closely related to 
degree of severity of placental insufficiency leading 
to growth restriction and abruption is often related 
to poor fetal outcome6. Predisposing factors include 
extremes of reproductive ages, previous history of 
hypertension, family history of hypertension, pre-ex-
isting vascular diseases, obesity and low socioeco-
nomic class. The etiology of gestational hyperten-
sion is unknown despite intensive research world-
wide but placenta is considered to play a major 
role in the etiology7. Great advances in understand-
ing of pathophysiology of gestational hypertension 
allow clinicians to better evaluate and manage the 
patient. This progress is primarily responsible for the 
recent decline in maternal and perinatal mortality 
and morbidity rates8.

Although a lot of work has been done on PIH but a 
very few studies show follow up till term gestation in 
booked patients and hence the outcome of baby. 
Attempt was made in the study to identify PIH as a 
risk factor for low birth weight of babies so that com-
plications arising due to low birth weight were dealt 
with at appropriate time9. Aggressive management 
of PIH may prevent low birth weight and hence 
early neonatal mortality. Thus the aim of this study 
was to find out the association of pregnancy 
induced hypertension with low birth weight of baby 
at term. All booked patients were taken who have 
been under our follow up so that strict maternal and 
fetal surveillance was done to prevent complica-
tions.

METHODS

100 pregnant patients with pregnancy induced 
hypertension and with normal blood pressure after 
20 weeks of gestation were recruited from Obstet-
rics OPD and ward of Ziauddin Medical University 
Hospital, Karachi through non probability purposive 
sampling technique over a period of one year 
starting from January 2013 till December 2013. 
Patients were divided into two groups. 50 patients 
presented with blood pressure >140/90mmHg after 
20 weeks of gestation two readings six hours apart 
with or without proteinuria diagnosed as having PIH 
were included in Group A. 50 patients with normal 
blood pressure after 20 weeks of gestation were 
included in Group B. Known hypertensive patients 
before 20weeks of gestation or before pregnancy, 
patients with PIH with any other associated illness 

like GDM, renal or hepatic illness, patients with twin 
pregnancy, ante partum hemorrhage and patients 
with severe anemia were excluded from study. 
Informed consent was taken from recruited 
patients. The data included maternal age, parity, 
gestational age, history of PIH in previous pregnan-
cies and multiple gestations. Blood pressure of all 
the patients coming to antenatal OPD and ward 
was taken. Their baseline investigations (CBC, RBS, 
Urine DR, and HbsAg and AntiHCV) were sent along 
with special investigations for high blood pressure 
(urine for albumin, serum urea, creatinine, and uric 
acid, LFTs). Safe antihypertensives in pregnancy 
were given to hypertensive group (alpha methyl 
dopa). Serial ultrasound examination was also done 
to monitor growth of fetus. Regular antenatal blood 
pressure record was maintained and treatment was 
decided accordingly. Those patients who 
persistently had raised B.P were considered as high 
risk and were admitted at 37 – 38 weeks gestation, 
fresh investigations were done and mode of deliv-
ery was decided according to Bishop Score, 
placentation, presentation, previous obstetrical 
outcome condition of mother and baby at that 
time. All babies born were assessed by their Apgar 
score and weight. All deliveries were under pediat-
ric cover who performed the detailed pediatric 
examination. All the patients were advised for 
follow up after 10 days and then after six weeks. 
Their B.P was taken which should be normal by 
around 6 weeks (as in PIH).

STATISTICAL ANALYSIS

Data analysis was performed through SPSS version 
10.0. Frequencies and percentages were comput-
ed to present all categorical variables including 
presenting complaints, previous history of pregnan-
cy induced hypertension, obstetrical history, associ-
ated medical problems, general physical examina-
tion, mode of delivery, fetal weight, Apgar score. 
Chi-square test was applied to compare prescribed 
variables between two groups at a significance 
level of <0.05. 

RESULTS

Weight of the babies in patients with PIH was LBW in 
76% while in normotensive group it was in 16% of 
cases. The percentage of primigravida patients was 
50%, gravida (1-3) were 38% and multiparas (>4 
babies) were 12% in hypertensive patients while in 
normotensive patients the percentage of primi-
gravidas was 24%, parity (1-3) were 64 % and multi-
paras were  12%. 36% of patients in both groups 
were of  15-24 years of age, while 42% of patients in 
cases and 56% of the patients in control group were 
of 25-35 years of age and 22% of patients from 
cases and 8% of patients from control group were of 
>35 years of age. History of PIH was present in 42% of 
patients in cases and 18% of patients in control 
group respectively. Complications developed were 

eclampsia 4%, pre-eclampsia 28%, abruptio 
placenta 2%. There were two stillbirths in hyperten-
sive group one was born to a patient having severe 
pre-eclampsia and 1 was born to the patient 
having eclampsia. Apgar score was overall satisfac-
tory. It was taken at 5 min and was categorized as 

<5, 5-8 and >8. Apgar score <5 was 4% and 2% in 
cases and controls respectively. Apgar score 
between 5-8 was 66% and 44% in cases and controls 
respectively and the babies having Apgar score >8 
was in 30% of cases and 54% of controls. 

DISCUSSION

Low birth weight is the most important challenge 
confronting those responsible for new born care 
especially in developing country like Pakistan as 
greater proportion of morbidity and mortality fall in 
this group. Death of LBW babies account for about 
50% of neonates and 50% of handicapped infants10.

Current study was performed to confirm the associ-
ation of maternal hypertension with birth weight of 
baby in our population. The association of birth 
weight with pre-eclampsia allows more precise 
estimation of potential effects of pre-eclampsia11. 
Individualized birth weight has been shown to be a 
better estimate of growth potential of a fetus and 
deviation from this standard has been shown to be 
a better predictor of neonatal complications12. So 
the birth weight model was adopted in this study 
which allowed a more precise estimation of the 
potential effects of PIH on neonate.

In this study when birth weights of babies born to 
patients having PIH were compared to those of 
babies born to normotensive mothers at term. There 
was statistically significant difference in both groups 
and birth weights of babies born to hypertensive 
gravidas were lower i.e. 76% versus 16% in controls 
respectively. Our results clearly demonstrated that 
PIH at term is associated with an increase incidence 
of small for gestational age babies and decreased 
neonatal birth weight. P-value was found to be 0.01 
(<0.05).

Babies having weight <2.5kg were taken as low birth 
weight babies13. Majority of low birth weight babies 
born in Pakistan are growth retarded rather than 
preterm14. The incidence of LBW has declined to 
<10% of babies in developed countries due to 

socioeconomic advancement, whereas in devel-
oping countries it is still in the range of 15-40%. In 
Pakistan 12-25% of babies are LBW at birth15. A 
case-control study was conducted at civil hospital 
Karachi Pakistan where maternal and perinatal 
outcome of hypertensive disorders was studied.it 
clearly showed increased incidence of low birth 
weight babies was found in various hypertensive 
disorders16. About 50 percent babies born to moth-
ers having pre eclampsia and eclampsia were low 
birth weight. This study was in agreement with obser-
vation from cross sectional study conducted in 
health care facilities across Pakistan where mater-
nal and fetal effects of eclampsia were studied 
about 70% babies born to mothers having hyperten-
sive disorders were found to be low birth weight 
babies17. In a population based study conducted in 
India regarding hypertensive disorders in pregnan-
cy, it was observed that there was positive associa-
tion between small for gestational age babies and 
PIH18.

Severity of LBW increases as the pathophysiology of 
PIH and pre-eclampsia worsens and this can lead to 
fetal death in extreme cases19. In the present study 
two stillbirths were observed. Both were low birth 
weight babies. Among them one was born to the 
patient having severe pre-eclampsia and the other 
one was born to the patient who had eclampsia 
and the weights of the babies were 1.8 kg and 1.6 
kg respectively.

Another large population based study published in 
2015 conducted in Harare Zimbabwe confirmed 
and quantifies the magnitude of the excess risk of 
low birth weight and stillbirth babies born to women 
with hypertensive disease in pregnancy20. Women 
with any hypertensive disorder, gestational hyper-
tension with or without proteinuria and pre-existing 

hypertension were at a significantly higher risk of 
having small for gestational age infants and stillbirth 
babies21.

Regarding age distribution it was seen that majority 
of the patients in both groups had ages between 
25-35 years i.e. (42% in hypertensive and 56% in 
controls). As this is the peak reproductive age so 
majority of the patients had ages between 25-35 
years. Another observation drawn was that 22% of 
the patients had age >35 years in hypertensive 
group whereas only 8% of the patients had age >35 
in control group however, favoring the increase 
incidence of PIH with increase in the age of mother.
 
In hypertensive group 50% of the patients were 
primigravidas while in control group 24% of the 
patients were having their first baby. This also 
favored the belief on increased incidence of PIH in 
primiparasi  while 64% of the normotensive patients 
were multigarvidas while 38% of the patients were 
multigravidas in hypertensive group which signifies 
that with increasing parity frequency of PIH 
decreases. 

All the babies born alive had Apgar scores of >5 at 
5 minutes. Majority of the babies in hypertensive 
group had Apgar score in between 6-8 while in 
control group the majority of the babies had Apgar 
score 8-10. So overall the babies born to normoten-
sive mothers had better Apgar score as compared 
to the babies born to hypertensive group it can be 
because of the fetal compromise associated with 
low birth weight and growth restricted babies in 
hypertensive patients. Majority of the hypertensive 
patients had systolic blood pressure ranging from 
140-160mmhg and only 4% of the patients had 
systolic BP > 160mmhg, While diastolic blood 
pressure in majority of the patients was 
90-110mmhg. No maternal mortality was seen in 
either group. This may be because of the possibility 
that we included only booked patients in our study 
and they were on regular follow up and treatment.  
However, two stillbirths were seen and majority of 
the babies in hypertensive mothers were low birth 
weight. 

CONCLUSION

PIH is associated with decreased fetal birth weight 
at birth and this proves our hypothesis as 76% of 
babies were found to be low birth weights as com-
pared to 16% in control group. In conclusion there is 
need for further co-ordination to make the best use 
of the available resources to improve the perinatal 
outcome. Proper awareness and timely intervention 
decreases perinatal complication associated with 
PIH. Early recognition, regular follow up, proper 
awareness can decrease the complications associ-

ated with PIH.
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DISCUSSION

Minimal access surgery is a valuable diagnostic 
method for female in the last twenty years and now 
frequently being used in the treatment of gyneco-
logical conditions for diagnostic and therapeutic 
purpose 3.Most studies agreed that laparoscopic 
surgery has a very high diagnostic accuracy 
88-99%20. It is not only more convenient but safe and 
effective by avoiding unnecessary non therapeutic 
surgeries17, delay in diagnosis and treatment4.  Our 
study shows an increase in therapeutic laparoscopy 
over 3 years in Ziauddin Hospital by better techno-
logical advancement and skill of the surgeons. The 
indication for laparoscopy were subfertility 23.9%, 
acute pelvic pain 32.3% and chronic pelvic pain 
43.7% .In acute conditions ovarian cyst torsion/rup-
ture/ hemorrhagic in 30 (18.2%) cases, ectopic 
pregnancy 15 (9.1%) and other non obstetrical 
procedures were 9 (5.0%) proved both diagnostic 
and therapeutic at the same time. Patient with 
chronic abdominal pain 16 (9.58%) due to benign 
ovarian tumors, 22(13.1%) with endometriosis, 22 
(13.1%) simple ovarian cyst, 10(5.98%) adhesion and 
3(1.7%) pelvic inflammatory disease. ovarian 
cystectomy in (47.2%) of  patient with ovarian cyst, 
(8.62%) salpingectomy done in ectopic pregnancy, 
Dye test (27%,) Adhesiolysis (4.06%). Acute appendi-
citis, cholecystitis, small bowel adhesion (5.0%) were 
the most common pathology that was detected 
and treated at the same time.
 
According to the WHO, malnutrition, pelvic tuber-
culosis and perpeural infections leading to tubal 
blockage is the major cause of  infertility 13. Diagnos-
tic Hystero- Laparoscopy (DHL) has become an 
integral part to visualize the tubal patency in infertili-
ty13. There were 25 (15%) cases with primary infertility 
and 15 (9%) with secondary infertility. In chromoper-
tubation, unilateral tubal blockage was in 16(9.6%) 
patient and bilateral tubal 4(2.4%) patients. In two 
patient dye test was not performed because of 
cervical stenosis and in other because of  tubercles 
were found, adherent bilateral tubes diagnosed as 
tuberculosis. In case of chronic pelvic pain laparos-
copy can be useful not only for diagnosing endo-
metriosis ,adhesion, ovarian  cyst/masses and pelvic 
inflammatory disease but it can also be used to 
diagnose abnormal uterine findings such as 
congenital uterine malformation (didelphys,  uni or 
bicornuate) uterus5.Our study highlight that infertility 
has remained the most common indication but the 
use of laparoscopy in operative procedures has 
been increased significantly in acute or chronic 
pelvic pain. The procedures like laparoscopic 
myomectomy, hysterectomy (1.01%) successfully 
completed in our study group, are not very 
common but many studies showed its increased 
used in gynecology. Its widespread use is restricted 
by the necessity for special expertise required 
training, and cost effectiveness. So proper training 
at all levels should be incorporated for better 

patient management.

CONCLUSION

Laparoscopy is a valuable diagnostic and thera-
peutic tool for females in different gynecological 
problem. It is less invasive and more convenient. The 
benefits of laparoscopy to laparotomy are less pain, 
less scaring and quicker recovery.
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INTRODUCTION 

PIH is the commonest medical disorder comprises of 
10-15% of all pregnancies. PIH is the onset of 
persistent increase in systolic blood pressure 
>140mmHg and diastolic blood pressure >90mmHg 
returning to normal after delivery. Hypertensive 
disorders of pregnancy are responsible for signifi-
cant maternal and perinatal morbidity and are one 
of the leading causes of maternal mortality. Early 
detection and appropriate management of the 
pregnancy may improve the outcome for both the 
mother and fetus1.

PIH or gestational hypertension is used to describe 

hypertension that appears after 20 weeks of gesta-
tion and resolve after delivery. Gestational hyper-
tension which includes pre-eclampsia and eclamp-
sia whereas chronic hypertension represents 30% of 
hypertensive disorders of pregnancy2. HELLP 
syndrome (hemolysis, elevated liver enzymes low 
platelet) is a grave complication and is considered 
to be a sub type of pre-eclampsia.

Pre-eclampsia is diagnosed when hypertension is 
accompanied by proteinuria >300mg/dl or 
persistently >2+ proteinuria on urinanalysis3. It is 
mainly a disease of young primigravidas. Pre-ec-
lampsia complicates 3-5% of first pregnancy and 1% 
in subsequent pregnancy with around 5-10% cases 

been severe4. Risk is related to gestation at presen-
tation. Some women remain hypertensive following 
a pregnancy complicated by PIH. So women with 
PIH have increased risk of hypertension in later life. 
Maternal morbidity and mortality is higher in devel-
oping countries 70-120/10,000. Recent inquiries 
identify 16-20% deaths are related to hypertension 
in pregnancy5.

Maternal risks include eclampsia, placental abrup-
tion, heart failure and intra cerebral hemorrhage. 
Fetal morbidity and mortality is closely related to 
degree of severity of placental insufficiency leading 
to growth restriction and abruption is often related 
to poor fetal outcome6. Predisposing factors include 
extremes of reproductive ages, previous history of 
hypertension, family history of hypertension, pre-ex-
isting vascular diseases, obesity and low socioeco-
nomic class. The etiology of gestational hyperten-
sion is unknown despite intensive research world-
wide but placenta is considered to play a major 
role in the etiology7. Great advances in understand-
ing of pathophysiology of gestational hypertension 
allow clinicians to better evaluate and manage the 
patient. This progress is primarily responsible for the 
recent decline in maternal and perinatal mortality 
and morbidity rates8.

Although a lot of work has been done on PIH but a 
very few studies show follow up till term gestation in 
booked patients and hence the outcome of baby. 
Attempt was made in the study to identify PIH as a 
risk factor for low birth weight of babies so that com-
plications arising due to low birth weight were dealt 
with at appropriate time9. Aggressive management 
of PIH may prevent low birth weight and hence 
early neonatal mortality. Thus the aim of this study 
was to find out the association of pregnancy 
induced hypertension with low birth weight of baby 
at term. All booked patients were taken who have 
been under our follow up so that strict maternal and 
fetal surveillance was done to prevent complica-
tions.

METHODS

100 pregnant patients with pregnancy induced 
hypertension and with normal blood pressure after 
20 weeks of gestation were recruited from Obstet-
rics OPD and ward of Ziauddin Medical University 
Hospital, Karachi through non probability purposive 
sampling technique over a period of one year 
starting from January 2013 till December 2013. 
Patients were divided into two groups. 50 patients 
presented with blood pressure >140/90mmHg after 
20 weeks of gestation two readings six hours apart 
with or without proteinuria diagnosed as having PIH 
were included in Group A. 50 patients with normal 
blood pressure after 20 weeks of gestation were 
included in Group B. Known hypertensive patients 
before 20weeks of gestation or before pregnancy, 
patients with PIH with any other associated illness 

like GDM, renal or hepatic illness, patients with twin 
pregnancy, ante partum hemorrhage and patients 
with severe anemia were excluded from study. 
Informed consent was taken from recruited 
patients. The data included maternal age, parity, 
gestational age, history of PIH in previous pregnan-
cies and multiple gestations. Blood pressure of all 
the patients coming to antenatal OPD and ward 
was taken. Their baseline investigations (CBC, RBS, 
Urine DR, and HbsAg and AntiHCV) were sent along 
with special investigations for high blood pressure 
(urine for albumin, serum urea, creatinine, and uric 
acid, LFTs). Safe antihypertensives in pregnancy 
were given to hypertensive group (alpha methyl 
dopa). Serial ultrasound examination was also done 
to monitor growth of fetus. Regular antenatal blood 
pressure record was maintained and treatment was 
decided accordingly. Those patients who 
persistently had raised B.P were considered as high 
risk and were admitted at 37 – 38 weeks gestation, 
fresh investigations were done and mode of deliv-
ery was decided according to Bishop Score, 
placentation, presentation, previous obstetrical 
outcome condition of mother and baby at that 
time. All babies born were assessed by their Apgar 
score and weight. All deliveries were under pediat-
ric cover who performed the detailed pediatric 
examination. All the patients were advised for 
follow up after 10 days and then after six weeks. 
Their B.P was taken which should be normal by 
around 6 weeks (as in PIH).

STATISTICAL ANALYSIS

Data analysis was performed through SPSS version 
10.0. Frequencies and percentages were comput-
ed to present all categorical variables including 
presenting complaints, previous history of pregnan-
cy induced hypertension, obstetrical history, associ-
ated medical problems, general physical examina-
tion, mode of delivery, fetal weight, Apgar score. 
Chi-square test was applied to compare prescribed 
variables between two groups at a significance 
level of <0.05. 

RESULTS

Weight of the babies in patients with PIH was LBW in 
76% while in normotensive group it was in 16% of 
cases. The percentage of primigravida patients was 
50%, gravida (1-3) were 38% and multiparas (>4 
babies) were 12% in hypertensive patients while in 
normotensive patients the percentage of primi-
gravidas was 24%, parity (1-3) were 64 % and multi-
paras were  12%. 36% of patients in both groups 
were of  15-24 years of age, while 42% of patients in 
cases and 56% of the patients in control group were 
of 25-35 years of age and 22% of patients from 
cases and 8% of patients from control group were of 
>35 years of age. History of PIH was present in 42% of 
patients in cases and 18% of patients in control 
group respectively. Complications developed were 

eclampsia 4%, pre-eclampsia 28%, abruptio 
placenta 2%. There were two stillbirths in hyperten-
sive group one was born to a patient having severe 
pre-eclampsia and 1 was born to the patient 
having eclampsia. Apgar score was overall satisfac-
tory. It was taken at 5 min and was categorized as 

<5, 5-8 and >8. Apgar score <5 was 4% and 2% in 
cases and controls respectively. Apgar score 
between 5-8 was 66% and 44% in cases and controls 
respectively and the babies having Apgar score >8 
was in 30% of cases and 54% of controls. 

Table 1: Comparison of Variables of Cases (PIH Group) and Control (Normotensive Group)

DISCUSSION

Low birth weight is the most important challenge 
confronting those responsible for new born care 
especially in developing country like Pakistan as 
greater proportion of morbidity and mortality fall in 
this group. Death of LBW babies account for about 
50% of neonates and 50% of handicapped infants10.

Current study was performed to confirm the associ-
ation of maternal hypertension with birth weight of 
baby in our population. The association of birth 
weight with pre-eclampsia allows more precise 
estimation of potential effects of pre-eclampsia11. 
Individualized birth weight has been shown to be a 
better estimate of growth potential of a fetus and 
deviation from this standard has been shown to be 
a better predictor of neonatal complications12. So 
the birth weight model was adopted in this study 
which allowed a more precise estimation of the 
potential effects of PIH on neonate.

In this study when birth weights of babies born to 
patients having PIH were compared to those of 
babies born to normotensive mothers at term. There 
was statistically significant difference in both groups 
and birth weights of babies born to hypertensive 
gravidas were lower i.e. 76% versus 16% in controls 
respectively. Our results clearly demonstrated that 
PIH at term is associated with an increase incidence 
of small for gestational age babies and decreased 
neonatal birth weight. P-value was found to be 0.01 
(<0.05).

Babies having weight <2.5kg were taken as low birth 
weight babies13. Majority of low birth weight babies 
born in Pakistan are growth retarded rather than 
preterm14. The incidence of LBW has declined to 
<10% of babies in developed countries due to 

socioeconomic advancement, whereas in devel-
oping countries it is still in the range of 15-40%. In 
Pakistan 12-25% of babies are LBW at birth15. A 
case-control study was conducted at civil hospital 
Karachi Pakistan where maternal and perinatal 
outcome of hypertensive disorders was studied.it 
clearly showed increased incidence of low birth 
weight babies was found in various hypertensive 
disorders16. About 50 percent babies born to moth-
ers having pre eclampsia and eclampsia were low 
birth weight. This study was in agreement with obser-
vation from cross sectional study conducted in 
health care facilities across Pakistan where mater-
nal and fetal effects of eclampsia were studied 
about 70% babies born to mothers having hyperten-
sive disorders were found to be low birth weight 
babies17. In a population based study conducted in 
India regarding hypertensive disorders in pregnan-
cy, it was observed that there was positive associa-
tion between small for gestational age babies and 
PIH18.

Severity of LBW increases as the pathophysiology of 
PIH and pre-eclampsia worsens and this can lead to 
fetal death in extreme cases19. In the present study 
two stillbirths were observed. Both were low birth 
weight babies. Among them one was born to the 
patient having severe pre-eclampsia and the other 
one was born to the patient who had eclampsia 
and the weights of the babies were 1.8 kg and 1.6 
kg respectively.

Another large population based study published in 
2015 conducted in Harare Zimbabwe confirmed 
and quantifies the magnitude of the excess risk of 
low birth weight and stillbirth babies born to women 
with hypertensive disease in pregnancy20. Women 
with any hypertensive disorder, gestational hyper-
tension with or without proteinuria and pre-existing 

hypertension were at a significantly higher risk of 
having small for gestational age infants and stillbirth 
babies21.

Regarding age distribution it was seen that majority 
of the patients in both groups had ages between 
25-35 years i.e. (42% in hypertensive and 56% in 
controls). As this is the peak reproductive age so 
majority of the patients had ages between 25-35 
years. Another observation drawn was that 22% of 
the patients had age >35 years in hypertensive 
group whereas only 8% of the patients had age >35 
in control group however, favoring the increase 
incidence of PIH with increase in the age of mother.
 
In hypertensive group 50% of the patients were 
primigravidas while in control group 24% of the 
patients were having their first baby. This also 
favored the belief on increased incidence of PIH in 
primiparasi  while 64% of the normotensive patients 
were multigarvidas while 38% of the patients were 
multigravidas in hypertensive group which signifies 
that with increasing parity frequency of PIH 
decreases. 

All the babies born alive had Apgar scores of >5 at 
5 minutes. Majority of the babies in hypertensive 
group had Apgar score in between 6-8 while in 
control group the majority of the babies had Apgar 
score 8-10. So overall the babies born to normoten-
sive mothers had better Apgar score as compared 
to the babies born to hypertensive group it can be 
because of the fetal compromise associated with 
low birth weight and growth restricted babies in 
hypertensive patients. Majority of the hypertensive 
patients had systolic blood pressure ranging from 
140-160mmhg and only 4% of the patients had 
systolic BP > 160mmhg, While diastolic blood 
pressure in majority of the patients was 
90-110mmhg. No maternal mortality was seen in 
either group. This may be because of the possibility 
that we included only booked patients in our study 
and they were on regular follow up and treatment.  
However, two stillbirths were seen and majority of 
the babies in hypertensive mothers were low birth 
weight. 

CONCLUSION

PIH is associated with decreased fetal birth weight 
at birth and this proves our hypothesis as 76% of 
babies were found to be low birth weights as com-
pared to 16% in control group. In conclusion there is 
need for further co-ordination to make the best use 
of the available resources to improve the perinatal 
outcome. Proper awareness and timely intervention 
decreases perinatal complication associated with 
PIH. Early recognition, regular follow up, proper 
awareness can decrease the complications associ-

ated with PIH.
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VARIABLES  

 
PIH  
(N=50)  

 
Normotensive 
(N=50)  

 
P  
value 

Age 
15-24 years 
25-35 years  
>35 years  

 
18 ( 36) 
21(42) 
11(22) 

 
18(36) 
28(56) 
4 (8) 

 
0.118 

No. of Pregnancies  
Primigravida  
Gravid 2 -4 
Multigravida  

 
25(50) 
19(38) 
6 (12) 

 
12(24) 
32(64) 
6 (12) 

 
0.019 

Presenting 
complaints  
Asymptomatic (high 
BP)  
Headache 
Visual symptoms  
Epigastric pain  
Others 

 
35(70) 
9(18) 
2(4) 
4(8) 
0 

 
0 
3(6) 
0 
0 
47(94) 

 
 
<0.001 

History of PIH  
Yes  

 
21(42) 

 
9(18) 

 
0.009 

Edema  
Yes  

 
43(86) 

 
44(88) 

 
0.766 

Past obstetric 
history  
NVD  
C-section 
Not applicable 

 
23(46) 
1 (2) 
26(52) 

 
34(68) 
2(4) 
14(28) 

 
 
0.048 

Mode of delivery  
NVD  
C-section 
Instrumental 
delivery  

 
35(70) 
11 (22) 
4(8) 

 
39(78) 
6(12) 
5(10) 

 
 
0.239 

Fetal outcome  
Alive  
Not alive  

 
48(96) 
2(4) 

 
50(100) 
0 

 
0.153 

APGAR  at 5 min  
<5  
5 to 8  
>8  

 
2(4) 
33(66) 
15(30) 

 
1 (2) 
22(44) 
27(54) 

 
0.05 

Weight of baby  
<2.5 kg  
>2.5 kg  

 
38(76) 
12(24) 

 
8(16) 
42(84) 

 
<0.001 
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DISCUSSION

Minimal access surgery is a valuable diagnostic 
method for female in the last twenty years and now 
frequently being used in the treatment of gyneco-
logical conditions for diagnostic and therapeutic 
purpose 3.Most studies agreed that laparoscopic 
surgery has a very high diagnostic accuracy 
88-99%20. It is not only more convenient but safe and 
effective by avoiding unnecessary non therapeutic 
surgeries17, delay in diagnosis and treatment4.  Our 
study shows an increase in therapeutic laparoscopy 
over 3 years in Ziauddin Hospital by better techno-
logical advancement and skill of the surgeons. The 
indication for laparoscopy were subfertility 23.9%, 
acute pelvic pain 32.3% and chronic pelvic pain 
43.7% .In acute conditions ovarian cyst torsion/rup-
ture/ hemorrhagic in 30 (18.2%) cases, ectopic 
pregnancy 15 (9.1%) and other non obstetrical 
procedures were 9 (5.0%) proved both diagnostic 
and therapeutic at the same time. Patient with 
chronic abdominal pain 16 (9.58%) due to benign 
ovarian tumors, 22(13.1%) with endometriosis, 22 
(13.1%) simple ovarian cyst, 10(5.98%) adhesion and 
3(1.7%) pelvic inflammatory disease. ovarian 
cystectomy in (47.2%) of  patient with ovarian cyst, 
(8.62%) salpingectomy done in ectopic pregnancy, 
Dye test (27%,) Adhesiolysis (4.06%). Acute appendi-
citis, cholecystitis, small bowel adhesion (5.0%) were 
the most common pathology that was detected 
and treated at the same time.
 
According to the WHO, malnutrition, pelvic tuber-
culosis and perpeural infections leading to tubal 
blockage is the major cause of  infertility 13. Diagnos-
tic Hystero- Laparoscopy (DHL) has become an 
integral part to visualize the tubal patency in infertili-
ty13. There were 25 (15%) cases with primary infertility 
and 15 (9%) with secondary infertility. In chromoper-
tubation, unilateral tubal blockage was in 16(9.6%) 
patient and bilateral tubal 4(2.4%) patients. In two 
patient dye test was not performed because of 
cervical stenosis and in other because of  tubercles 
were found, adherent bilateral tubes diagnosed as 
tuberculosis. In case of chronic pelvic pain laparos-
copy can be useful not only for diagnosing endo-
metriosis ,adhesion, ovarian  cyst/masses and pelvic 
inflammatory disease but it can also be used to 
diagnose abnormal uterine findings such as 
congenital uterine malformation (didelphys,  uni or 
bicornuate) uterus5.Our study highlight that infertility 
has remained the most common indication but the 
use of laparoscopy in operative procedures has 
been increased significantly in acute or chronic 
pelvic pain. The procedures like laparoscopic 
myomectomy, hysterectomy (1.01%) successfully 
completed in our study group, are not very 
common but many studies showed its increased 
used in gynecology. Its widespread use is restricted 
by the necessity for special expertise required 
training, and cost effectiveness. So proper training 
at all levels should be incorporated for better 

patient management.

CONCLUSION

Laparoscopy is a valuable diagnostic and thera-
peutic tool for females in different gynecological 
problem. It is less invasive and more convenient. The 
benefits of laparoscopy to laparotomy are less pain, 
less scaring and quicker recovery.
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Figure 1: Comparison of Weight of Babies in Mothers with Pregnancy Induced Hypertension and in 
Normotensive Mothers

DISCUSSION

Low birth weight is the most important challenge 
confronting those responsible for new born care 
especially in developing country like Pakistan as 
greater proportion of morbidity and mortality fall in 
this group. Death of LBW babies account for about 
50% of neonates and 50% of handicapped infants10.

Current study was performed to confirm the associ-
ation of maternal hypertension with birth weight of 
baby in our population. The association of birth 
weight with pre-eclampsia allows more precise 
estimation of potential effects of pre-eclampsia11. 
Individualized birth weight has been shown to be a 
better estimate of growth potential of a fetus and 
deviation from this standard has been shown to be 
a better predictor of neonatal complications12. So 
the birth weight model was adopted in this study 
which allowed a more precise estimation of the 
potential effects of PIH on neonate.

In this study when birth weights of babies born to 
patients having PIH were compared to those of 
babies born to normotensive mothers at term. There 
was statistically significant difference in both groups 
and birth weights of babies born to hypertensive 
gravidas were lower i.e. 76% versus 16% in controls 
respectively. Our results clearly demonstrated that 
PIH at term is associated with an increase incidence 
of small for gestational age babies and decreased 
neonatal birth weight. P-value was found to be 0.01 
(<0.05).

Babies having weight <2.5kg were taken as low birth 
weight babies13. Majority of low birth weight babies 
born in Pakistan are growth retarded rather than 
preterm14. The incidence of LBW has declined to 
<10% of babies in developed countries due to 

socioeconomic advancement, whereas in devel-
oping countries it is still in the range of 15-40%. In 
Pakistan 12-25% of babies are LBW at birth15. A 
case-control study was conducted at civil hospital 
Karachi Pakistan where maternal and perinatal 
outcome of hypertensive disorders was studied.it 
clearly showed increased incidence of low birth 
weight babies was found in various hypertensive 
disorders16. About 50 percent babies born to moth-
ers having pre eclampsia and eclampsia were low 
birth weight. This study was in agreement with obser-
vation from cross sectional study conducted in 
health care facilities across Pakistan where mater-
nal and fetal effects of eclampsia were studied 
about 70% babies born to mothers having hyperten-
sive disorders were found to be low birth weight 
babies17. In a population based study conducted in 
India regarding hypertensive disorders in pregnan-
cy, it was observed that there was positive associa-
tion between small for gestational age babies and 
PIH18.

Severity of LBW increases as the pathophysiology of 
PIH and pre-eclampsia worsens and this can lead to 
fetal death in extreme cases19. In the present study 
two stillbirths were observed. Both were low birth 
weight babies. Among them one was born to the 
patient having severe pre-eclampsia and the other 
one was born to the patient who had eclampsia 
and the weights of the babies were 1.8 kg and 1.6 
kg respectively.

Another large population based study published in 
2015 conducted in Harare Zimbabwe confirmed 
and quantifies the magnitude of the excess risk of 
low birth weight and stillbirth babies born to women 
with hypertensive disease in pregnancy20. Women 
with any hypertensive disorder, gestational hyper-
tension with or without proteinuria and pre-existing 

hypertension were at a significantly higher risk of 
having small for gestational age infants and stillbirth 
babies21.

Regarding age distribution it was seen that majority 
of the patients in both groups had ages between 
25-35 years i.e. (42% in hypertensive and 56% in 
controls). As this is the peak reproductive age so 
majority of the patients had ages between 25-35 
years. Another observation drawn was that 22% of 
the patients had age >35 years in hypertensive 
group whereas only 8% of the patients had age >35 
in control group however, favoring the increase 
incidence of PIH with increase in the age of mother.
 
In hypertensive group 50% of the patients were 
primigravidas while in control group 24% of the 
patients were having their first baby. This also 
favored the belief on increased incidence of PIH in 
primiparasi  while 64% of the normotensive patients 
were multigarvidas while 38% of the patients were 
multigravidas in hypertensive group which signifies 
that with increasing parity frequency of PIH 
decreases. 

All the babies born alive had Apgar scores of >5 at 
5 minutes. Majority of the babies in hypertensive 
group had Apgar score in between 6-8 while in 
control group the majority of the babies had Apgar 
score 8-10. So overall the babies born to normoten-
sive mothers had better Apgar score as compared 
to the babies born to hypertensive group it can be 
because of the fetal compromise associated with 
low birth weight and growth restricted babies in 
hypertensive patients. Majority of the hypertensive 
patients had systolic blood pressure ranging from 
140-160mmhg and only 4% of the patients had 
systolic BP > 160mmhg, While diastolic blood 
pressure in majority of the patients was 
90-110mmhg. No maternal mortality was seen in 
either group. This may be because of the possibility 
that we included only booked patients in our study 
and they were on regular follow up and treatment.  
However, two stillbirths were seen and majority of 
the babies in hypertensive mothers were low birth 
weight. 

CONCLUSION

PIH is associated with decreased fetal birth weight 
at birth and this proves our hypothesis as 76% of 
babies were found to be low birth weights as com-
pared to 16% in control group. In conclusion there is 
need for further co-ordination to make the best use 
of the available resources to improve the perinatal 
outcome. Proper awareness and timely intervention 
decreases perinatal complication associated with 
PIH. Early recognition, regular follow up, proper 
awareness can decrease the complications associ-

ated with PIH.
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DISCUSSION

Low birth weight is the most important challenge 
confronting those responsible for new born care 
especially in developing country like Pakistan as 
greater proportion of morbidity and mortality fall in 
this group. Death of LBW babies account for about 
50% of neonates and 50% of handicapped infants10.

Current study was performed to confirm the associ-
ation of maternal hypertension with birth weight of 
baby in our population. The association of birth 
weight with pre-eclampsia allows more precise 
estimation of potential effects of pre-eclampsia11. 
Individualized birth weight has been shown to be a 
better estimate of growth potential of a fetus and 
deviation from this standard has been shown to be 
a better predictor of neonatal complications12. So 
the birth weight model was adopted in this study 
which allowed a more precise estimation of the 
potential effects of PIH on neonate.

In this study when birth weights of babies born to 
patients having PIH were compared to those of 
babies born to normotensive mothers at term. There 
was statistically significant difference in both groups 
and birth weights of babies born to hypertensive 
gravidas were lower i.e. 76% versus 16% in controls 
respectively. Our results clearly demonstrated that 
PIH at term is associated with an increase incidence 
of small for gestational age babies and decreased 
neonatal birth weight. P-value was found to be 0.01 
(<0.05).

Babies having weight <2.5kg were taken as low birth 
weight babies13. Majority of low birth weight babies 
born in Pakistan are growth retarded rather than 
preterm14. The incidence of LBW has declined to 
<10% of babies in developed countries due to 

socioeconomic advancement, whereas in devel-
oping countries it is still in the range of 15-40%. In 
Pakistan 12-25% of babies are LBW at birth15. A 
case-control study was conducted at civil hospital 
Karachi Pakistan where maternal and perinatal 
outcome of hypertensive disorders was studied.it 
clearly showed increased incidence of low birth 
weight babies was found in various hypertensive 
disorders16. About 50 percent babies born to moth-
ers having pre eclampsia and eclampsia were low 
birth weight. This study was in agreement with obser-
vation from cross sectional study conducted in 
health care facilities across Pakistan where mater-
nal and fetal effects of eclampsia were studied 
about 70% babies born to mothers having hyperten-
sive disorders were found to be low birth weight 
babies17. In a population based study conducted in 
India regarding hypertensive disorders in pregnan-
cy, it was observed that there was positive associa-
tion between small for gestational age babies and 
PIH18.

Severity of LBW increases as the pathophysiology of 
PIH and pre-eclampsia worsens and this can lead to 
fetal death in extreme cases19. In the present study 
two stillbirths were observed. Both were low birth 
weight babies. Among them one was born to the 
patient having severe pre-eclampsia and the other 
one was born to the patient who had eclampsia 
and the weights of the babies were 1.8 kg and 1.6 
kg respectively.

Another large population based study published in 
2015 conducted in Harare Zimbabwe confirmed 
and quantifies the magnitude of the excess risk of 
low birth weight and stillbirth babies born to women 
with hypertensive disease in pregnancy20. Women 
with any hypertensive disorder, gestational hyper-
tension with or without proteinuria and pre-existing 

hypertension were at a significantly higher risk of 
having small for gestational age infants and stillbirth 
babies21.

Regarding age distribution it was seen that majority 
of the patients in both groups had ages between 
25-35 years i.e. (42% in hypertensive and 56% in 
controls). As this is the peak reproductive age so 
majority of the patients had ages between 25-35 
years. Another observation drawn was that 22% of 
the patients had age >35 years in hypertensive 
group whereas only 8% of the patients had age >35 
in control group however, favoring the increase 
incidence of PIH with increase in the age of mother.
 
In hypertensive group 50% of the patients were 
primigravidas while in control group 24% of the 
patients were having their first baby. This also 
favored the belief on increased incidence of PIH in 
primiparasi  while 64% of the normotensive patients 
were multigarvidas while 38% of the patients were 
multigravidas in hypertensive group which signifies 
that with increasing parity frequency of PIH 
decreases. 

All the babies born alive had Apgar scores of >5 at 
5 minutes. Majority of the babies in hypertensive 
group had Apgar score in between 6-8 while in 
control group the majority of the babies had Apgar 
score 8-10. So overall the babies born to normoten-
sive mothers had better Apgar score as compared 
to the babies born to hypertensive group it can be 
because of the fetal compromise associated with 
low birth weight and growth restricted babies in 
hypertensive patients. Majority of the hypertensive 
patients had systolic blood pressure ranging from 
140-160mmhg and only 4% of the patients had 
systolic BP > 160mmhg, While diastolic blood 
pressure in majority of the patients was 
90-110mmhg. No maternal mortality was seen in 
either group. This may be because of the possibility 
that we included only booked patients in our study 
and they were on regular follow up and treatment.  
However, two stillbirths were seen and majority of 
the babies in hypertensive mothers were low birth 
weight. 

CONCLUSION

PIH is associated with decreased fetal birth weight 
at birth and this proves our hypothesis as 76% of 
babies were found to be low birth weights as com-
pared to 16% in control group. In conclusion there is 
need for further co-ordination to make the best use 
of the available resources to improve the perinatal 
outcome. Proper awareness and timely intervention 
decreases perinatal complication associated with 
PIH. Early recognition, regular follow up, proper 
awareness can decrease the complications associ-

ated with PIH.
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Role of Proteins Involved in Wound Healing Process                      
The advancement of proteomic and genomic 
techniques made it possible to develop better 
understanding towards the coordinated expression 
and functional association of differentially 
expressed proteins modulating cellular processes, 
initiating signal transduction and regulating gene 
transcription patterns. Using combination of 2D gel 
electrophoresis, mass spectrometry together with 
microarray analysis, several classes of proteins have 
been identified and characterized in corneal 
epithelium and extracellular matrix. These include 
growth factors, chemokines, proteoglycans, glyco-
proteins, basement membrane proteins, interfibrillar 
matrix proteins, matrix metalloproteinases and 
growth factors22-25.

Multiple growth factors are expressed and interact 
with one another to synchronize the healing 

process3. The epidermal growth factor which is a 
low molecular weight polypeptide has been exten-
sively studied26-31. Upon binding to its receptor it 
dimerizes and facilitates the activation of mitogen 
activated proteins which in turn activates the MAPK 
pathway to regulate the process of proliferation 
and differentiation in maintaining corneal transpar-
ency2,29,32. Other growth factors including hepato-
cyte growth factor (HGF), platelets derived growth 
factor (PDGF) keratinocyte growth factor, nerve 
growth factor also stimulate the epithelial growth 
and trigger epithelial cell apoptosis2,33-35. These 
growth factors are released from corneal stroma 
and lacrimal glands have shown a paracrine 
effects2. Recently it has been found that recombi-
nant human Granulocyte-macrophage 
colony-stimulating factor (GM-CSF) accelerated 
corneal epithelial wound healing both in vitro and 
in vivo36.These cytokines and growth factors togeth-

er with adhesion and extracellular matrix proteins 
regulate the complex but organized mechanism of 
wound healing in corneal epithelium.

The adhesion molecules including the components 
of desmosomes, hemidemosomes and gap 
junction molecules play an important role in 
intercellular communications. They provide path-
ways for   signal transduction and tissue homeostasis 
37, 38. Previous studies reported the involvement of 
several proteins like laminin, desmoglein, cadhher-
ins, integrins, vinculin, actin, talin, fibronectin to 
mediates cell to cell and cell to matrix interac-
tions39,40. It has been established that wound healing 
is progressed under the rigid control of adhesion 
molecules. As the wound healing proceeds, the 
previous adhesion junctions are lost with the forma-
tion of provisional focal contacts to cover the 
wounded surface41 and the metabolic activity of 
the individual corneal epithelial cells was increased. 
The hemidesmosome attachment was lost with the 
morphological changes in the basal cells which 
turned into more elongated shape with extended 
lamellipodia at the wound margin. The strength of 
cell-cell adhesion interactions in the migrating 
epithelial sheets must be sufficient to withstand the 
forces generated during the process. As the basal 
cells change their shape and begin to move out 
over the wound bed, the neighboring cells appear 
to be pulled along behind them. As a result the 
entire sheet of cells move and the epithelium 
becomes progressively thinner with cells flatten out 
in an attempt to cover the exposed wound bed. 
The metabolic activity of cell decreases followed by 
proliferation to restratify the tissue after the wound 
edges meet and epithelial integrity is again estab-
lished40.

Integrins plays an important role in maintaining cell 
shape and integrity by mediating the interaction of 
alpha-actinin and talin to the actin filaments of the 
cytoskeleton43-45.These proteins present in the cell 
membrane at sites of cell-cell interaction, serve as 
components of the hemidesmosomes in unwound-
ed epithelia and may be available for rapid 
conscription as epithelial cell migration proceeds17, 
whereas many recent studies have shown an 
important role of beta integrins in mediating epithe-
lial cell migration and differentiation in vitro45-47.
In addition fibronectin, an important component of 
extracellular matrix also plays a key role in the regu-
lation of the adhesion and migration of corneal 
epithelial cells (CEC) 38, 48-51. Upon injury fibronectin 
provides a temporary matrix to which corneal cells 
adhere to and migrate to cover the area of 
defect37,50,51.Fibronectin coupled with vinculin 
whose synthesis has increased dramatically as the 
migration proceeds, interacts to integrin receptors 
in focal contacts and enhances the activation of 
variety of signal transduction pathway17.PARP-1 
gene expression was strongly activated by 
fibronectin through MAPK and P13K signaling path-

way suggesting that PARP-1  may play an important 
role during the highly prolifertativephase52.  Recently 
it has been observed that the migratory effects of 
fibronectin on  adhesion and cellular proliferation 
has mediated by Beta Pix which contribute to the 
regulation of cellular migration and proliferation of 
CEC53. Fibronectin also enhances the movement of 
corneal epithelial cells through the peptide derived 
from the second cell binding domain (PHSRN)51,54.

On the basis of these observation we can wrap up 
that fibronectin-integrin system plays an important 
part in corneal epithelial wound healing by provid-
ing a connective matrix for the attachment and 
migration of corneal epithelial cells and secondly 
by the activation of these cells via natural agents47. 
Knowledge of these processes may lead to the 
development of therapeutic agents used for the 
treatment of various corneal disorders. Recently 
PHSRN eye drops were found to be helpful for the 
management of corneal perforation due to the 
persistent epithelial defects (PED) with quick reepi-
thelialization being followed by full restoration of 
stromal thickness 55.The eye drops containing the 
blend of substance P and IGF-1 are also reported to 
be successful for the management of corneal 
PEDs47.

CONCLUSION

The corneal epithelial wound healing is a complex 
and multistep process required the plethora of 
proteins working together to mediate the renewal 
process. The coordinated expression analysis and 
the functional association of differentially expressed 
proteins will lead to the discovery of specific diag-
nostic biomarkers and new therapeutic targets as 
well. In addition the specific knowledge of corneal 
proteome during regular and pathological condi-
tions may also guide to enhanced molecular classi-
fications of corneal diseases and assist the expan-
sion of latest treatments together with gene therapy 
and the proposal of synthetic corneas for transplan-
tation.
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DISCUSSION

Low birth weight is the most important challenge 
confronting those responsible for new born care 
especially in developing country like Pakistan as 
greater proportion of morbidity and mortality fall in 
this group. Death of LBW babies account for about 
50% of neonates and 50% of handicapped infants10.

Current study was performed to confirm the associ-
ation of maternal hypertension with birth weight of 
baby in our population. The association of birth 
weight with pre-eclampsia allows more precise 
estimation of potential effects of pre-eclampsia11. 
Individualized birth weight has been shown to be a 
better estimate of growth potential of a fetus and 
deviation from this standard has been shown to be 
a better predictor of neonatal complications12. So 
the birth weight model was adopted in this study 
which allowed a more precise estimation of the 
potential effects of PIH on neonate.

In this study when birth weights of babies born to 
patients having PIH were compared to those of 
babies born to normotensive mothers at term. There 
was statistically significant difference in both groups 
and birth weights of babies born to hypertensive 
gravidas were lower i.e. 76% versus 16% in controls 
respectively. Our results clearly demonstrated that 
PIH at term is associated with an increase incidence 
of small for gestational age babies and decreased 
neonatal birth weight. P-value was found to be 0.01 
(<0.05).

Babies having weight <2.5kg were taken as low birth 
weight babies13. Majority of low birth weight babies 
born in Pakistan are growth retarded rather than 
preterm14. The incidence of LBW has declined to 
<10% of babies in developed countries due to 

socioeconomic advancement, whereas in devel-
oping countries it is still in the range of 15-40%. In 
Pakistan 12-25% of babies are LBW at birth15. A 
case-control study was conducted at civil hospital 
Karachi Pakistan where maternal and perinatal 
outcome of hypertensive disorders was studied.it 
clearly showed increased incidence of low birth 
weight babies was found in various hypertensive 
disorders16. About 50 percent babies born to moth-
ers having pre eclampsia and eclampsia were low 
birth weight. This study was in agreement with obser-
vation from cross sectional study conducted in 
health care facilities across Pakistan where mater-
nal and fetal effects of eclampsia were studied 
about 70% babies born to mothers having hyperten-
sive disorders were found to be low birth weight 
babies17. In a population based study conducted in 
India regarding hypertensive disorders in pregnan-
cy, it was observed that there was positive associa-
tion between small for gestational age babies and 
PIH18.

Severity of LBW increases as the pathophysiology of 
PIH and pre-eclampsia worsens and this can lead to 
fetal death in extreme cases19. In the present study 
two stillbirths were observed. Both were low birth 
weight babies. Among them one was born to the 
patient having severe pre-eclampsia and the other 
one was born to the patient who had eclampsia 
and the weights of the babies were 1.8 kg and 1.6 
kg respectively.

Another large population based study published in 
2015 conducted in Harare Zimbabwe confirmed 
and quantifies the magnitude of the excess risk of 
low birth weight and stillbirth babies born to women 
with hypertensive disease in pregnancy20. Women 
with any hypertensive disorder, gestational hyper-
tension with or without proteinuria and pre-existing 

hypertension were at a significantly higher risk of 
having small for gestational age infants and stillbirth 
babies21.

Regarding age distribution it was seen that majority 
of the patients in both groups had ages between 
25-35 years i.e. (42% in hypertensive and 56% in 
controls). As this is the peak reproductive age so 
majority of the patients had ages between 25-35 
years. Another observation drawn was that 22% of 
the patients had age >35 years in hypertensive 
group whereas only 8% of the patients had age >35 
in control group however, favoring the increase 
incidence of PIH with increase in the age of mother.
 
In hypertensive group 50% of the patients were 
primigravidas while in control group 24% of the 
patients were having their first baby. This also 
favored the belief on increased incidence of PIH in 
primiparasi  while 64% of the normotensive patients 
were multigarvidas while 38% of the patients were 
multigravidas in hypertensive group which signifies 
that with increasing parity frequency of PIH 
decreases. 

All the babies born alive had Apgar scores of >5 at 
5 minutes. Majority of the babies in hypertensive 
group had Apgar score in between 6-8 while in 
control group the majority of the babies had Apgar 
score 8-10. So overall the babies born to normoten-
sive mothers had better Apgar score as compared 
to the babies born to hypertensive group it can be 
because of the fetal compromise associated with 
low birth weight and growth restricted babies in 
hypertensive patients. Majority of the hypertensive 
patients had systolic blood pressure ranging from 
140-160mmhg and only 4% of the patients had 
systolic BP > 160mmhg, While diastolic blood 
pressure in majority of the patients was 
90-110mmhg. No maternal mortality was seen in 
either group. This may be because of the possibility 
that we included only booked patients in our study 
and they were on regular follow up and treatment.  
However, two stillbirths were seen and majority of 
the babies in hypertensive mothers were low birth 
weight. 

CONCLUSION

PIH is associated with decreased fetal birth weight 
at birth and this proves our hypothesis as 76% of 
babies were found to be low birth weights as com-
pared to 16% in control group. In conclusion there is 
need for further co-ordination to make the best use 
of the available resources to improve the perinatal 
outcome. Proper awareness and timely intervention 
decreases perinatal complication associated with 
PIH. Early recognition, regular follow up, proper 
awareness can decrease the complications associ-

ated with PIH.
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Role of Proteins Involved in Wound Healing Process                      
The advancement of proteomic and genomic 
techniques made it possible to develop better 
understanding towards the coordinated expression 
and functional association of differentially 
expressed proteins modulating cellular processes, 
initiating signal transduction and regulating gene 
transcription patterns. Using combination of 2D gel 
electrophoresis, mass spectrometry together with 
microarray analysis, several classes of proteins have 
been identified and characterized in corneal 
epithelium and extracellular matrix. These include 
growth factors, chemokines, proteoglycans, glyco-
proteins, basement membrane proteins, interfibrillar 
matrix proteins, matrix metalloproteinases and 
growth factors22-25.

Multiple growth factors are expressed and interact 
with one another to synchronize the healing 

process3. The epidermal growth factor which is a 
low molecular weight polypeptide has been exten-
sively studied26-31. Upon binding to its receptor it 
dimerizes and facilitates the activation of mitogen 
activated proteins which in turn activates the MAPK 
pathway to regulate the process of proliferation 
and differentiation in maintaining corneal transpar-
ency2,29,32. Other growth factors including hepato-
cyte growth factor (HGF), platelets derived growth 
factor (PDGF) keratinocyte growth factor, nerve 
growth factor also stimulate the epithelial growth 
and trigger epithelial cell apoptosis2,33-35. These 
growth factors are released from corneal stroma 
and lacrimal glands have shown a paracrine 
effects2. Recently it has been found that recombi-
nant human Granulocyte-macrophage 
colony-stimulating factor (GM-CSF) accelerated 
corneal epithelial wound healing both in vitro and 
in vivo36.These cytokines and growth factors togeth-

er with adhesion and extracellular matrix proteins 
regulate the complex but organized mechanism of 
wound healing in corneal epithelium.

The adhesion molecules including the components 
of desmosomes, hemidemosomes and gap 
junction molecules play an important role in 
intercellular communications. They provide path-
ways for   signal transduction and tissue homeostasis 
37, 38. Previous studies reported the involvement of 
several proteins like laminin, desmoglein, cadhher-
ins, integrins, vinculin, actin, talin, fibronectin to 
mediates cell to cell and cell to matrix interac-
tions39,40. It has been established that wound healing 
is progressed under the rigid control of adhesion 
molecules. As the wound healing proceeds, the 
previous adhesion junctions are lost with the forma-
tion of provisional focal contacts to cover the 
wounded surface41 and the metabolic activity of 
the individual corneal epithelial cells was increased. 
The hemidesmosome attachment was lost with the 
morphological changes in the basal cells which 
turned into more elongated shape with extended 
lamellipodia at the wound margin. The strength of 
cell-cell adhesion interactions in the migrating 
epithelial sheets must be sufficient to withstand the 
forces generated during the process. As the basal 
cells change their shape and begin to move out 
over the wound bed, the neighboring cells appear 
to be pulled along behind them. As a result the 
entire sheet of cells move and the epithelium 
becomes progressively thinner with cells flatten out 
in an attempt to cover the exposed wound bed. 
The metabolic activity of cell decreases followed by 
proliferation to restratify the tissue after the wound 
edges meet and epithelial integrity is again estab-
lished40.

Integrins plays an important role in maintaining cell 
shape and integrity by mediating the interaction of 
alpha-actinin and talin to the actin filaments of the 
cytoskeleton43-45.These proteins present in the cell 
membrane at sites of cell-cell interaction, serve as 
components of the hemidesmosomes in unwound-
ed epithelia and may be available for rapid 
conscription as epithelial cell migration proceeds17, 
whereas many recent studies have shown an 
important role of beta integrins in mediating epithe-
lial cell migration and differentiation in vitro45-47.
In addition fibronectin, an important component of 
extracellular matrix also plays a key role in the regu-
lation of the adhesion and migration of corneal 
epithelial cells (CEC) 38, 48-51. Upon injury fibronectin 
provides a temporary matrix to which corneal cells 
adhere to and migrate to cover the area of 
defect37,50,51.Fibronectin coupled with vinculin 
whose synthesis has increased dramatically as the 
migration proceeds, interacts to integrin receptors 
in focal contacts and enhances the activation of 
variety of signal transduction pathway17.PARP-1 
gene expression was strongly activated by 
fibronectin through MAPK and P13K signaling path-

way suggesting that PARP-1  may play an important 
role during the highly prolifertativephase52.  Recently 
it has been observed that the migratory effects of 
fibronectin on  adhesion and cellular proliferation 
has mediated by Beta Pix which contribute to the 
regulation of cellular migration and proliferation of 
CEC53. Fibronectin also enhances the movement of 
corneal epithelial cells through the peptide derived 
from the second cell binding domain (PHSRN)51,54.

On the basis of these observation we can wrap up 
that fibronectin-integrin system plays an important 
part in corneal epithelial wound healing by provid-
ing a connective matrix for the attachment and 
migration of corneal epithelial cells and secondly 
by the activation of these cells via natural agents47. 
Knowledge of these processes may lead to the 
development of therapeutic agents used for the 
treatment of various corneal disorders. Recently 
PHSRN eye drops were found to be helpful for the 
management of corneal perforation due to the 
persistent epithelial defects (PED) with quick reepi-
thelialization being followed by full restoration of 
stromal thickness 55.The eye drops containing the 
blend of substance P and IGF-1 are also reported to 
be successful for the management of corneal 
PEDs47.

CONCLUSION

The corneal epithelial wound healing is a complex 
and multistep process required the plethora of 
proteins working together to mediate the renewal 
process. The coordinated expression analysis and 
the functional association of differentially expressed 
proteins will lead to the discovery of specific diag-
nostic biomarkers and new therapeutic targets as 
well. In addition the specific knowledge of corneal 
proteome during regular and pathological condi-
tions may also guide to enhanced molecular classi-
fications of corneal diseases and assist the expan-
sion of latest treatments together with gene therapy 
and the proposal of synthetic corneas for transplan-
tation.

REFERENCES

1. Nagai N,Murao T,Ito Y,Okamoto Nand Sasaki M  
Enhancing Effects of Sericin on Corneal Wound 
Healing in Rat DebridedCorneal Epithelium. Biol. 
Pharm. Bull.2009; 32(5): 933-936.
2. Lu L, Reinach PS and Kao WW.-Y Minireview 
Corneal epithelial wound healing. Exp Biol 
Med.2001; 226(7):653-664.
3. Reinach PS and Pokorny KS2.The corneal epitheli-
um: clinical relevance of cytokine-mediated 
responses to maintenance of corneal health. Arq 
Bras Oftalmol. 2008; 71(6):80-84.
4. Ruoslahiti E. Fibronectin and its receptor. Ann Rev 
Biochem.1988;57;375-413
5. Hynes R. Molecular biology of fibronectin. Ann.Re-
view Cell. Biol.1985;1:67-90.

6. Sugioka K, Yoshida K, Kodama A, Mishima H, Abe 
K, Munakata H, Shimomura Y. Tohoku. Connective 
tissue growth factor cooperates with fibronectin in 
enhancing attachment and migration of corneal 
epithelial cells. J Exp Med. 2010;222(1):45-50.                       
7. Dua HS, Gomes JAP, Singh A. corneal epithelial 
wound healing. British Journal of Opthal-
mol.1994;78:401-408                                                                
8. Marshall L, Trokel SL, Rothiry S, Krneger RR. Low 
term healing of central cornea after photoferation 
keratectomy using an exciter laser. Opthal-
mol.1988;95:1411-21 
9. WuW, Zeng LN, Peng YY, Lu XH, Li CY, Wang ZC. 
The effect of recombinant human epithelialgrowth 
factor and proteinfree calf blood extract for recov-
ery ofcorneal mechanical epithelial defects 
healing and neovascularization. Eur Rev Med Phar-
macol sci. 2014; 18 (22):3406-11.
10. Karring H, Thøgersen IB, Klintworth GK, Enghild JJ, 
Møller-Pedersen T. Proteomic analysis of the soluble 
fraction from human corneal fibroblasts with refer-
ence to ocular transparency. Mol Cell Proteomics. 
2004; 3(7):660-74. 
11. Mackay, D., and Miller, A.L. Nutritional Support 
for Wound Healing. Altern Med 
Rev2003;8(4):359-377                                                                                                                                      
12. Guo, S., and DiPietro, L., A. Factors affecting 
wound healing. J Dental Research, 2010; 89(3): 
219-229.
13. Zieske JD, Gipson Ik. Protein synthesis during 
corneal epithelial wound healing.Invest.Opthalmol 
Vis Sci.1986;27 (1):1-7
14. Pal-Ghosh S1, Pajoohesh-Ganji A, Tadvalkar G, 
Stepp MA. Removal of the basement membrane 
enhances corneal wound healing. Exp Eye Res. 
2011; 93(6):927-36. 
15. Mauris J, Woodward AM, Cao Z, Panjwani N, 
Argüeso P. Molecular basis for MMP9 induction and 
disruption of epithelial cell-cell contacts by galec-
tin-3. J Cell Sci. 2014 15;127(14):3141-8. 
16. Wang W1, Despanie J1, Shi P1, Edman-Woolcott 
MC1, Lin YA2, Cui H2, Heur JM3, Fini ME4, Hamm-Al-
varez SF5, MacKay JA6. Lacritin-mediated regener-
ation of the corneal epithelia by protein polymer 
nanoparticles. J Mater Chem B Mater Biol Med. 
2014; 2(46):8131-8141.
17. Poon MW, Yan L, Jiang D, Qin P, Tse HF, Wong IY, 
Wong DS, Tergaonkar V, Lian Q Inhibition of RAP1 
enhances corneal recovery following alkali injury. 
Invest Ophthalmol Vis Sci. 2015; 56(2):711-21.
18. Sun CC1,2, Chiu HT1, Lin YF1, Lee KY1, Pang JH3. 
Y-27632, a ROCK Inhibitor, Promoted Limbal Epitheli-
al Cell Proliferation and Corneal Wound Healing. 
PLoS One. 2015; 10(12):e0144571. 
19. Elbadawy HM1,2, Mirabelli P3, Xeroudaki M3, 
Parekh M2, Bertolin M2, Breda C2, Cagini C4, Ponzin 
D2, Lagali N3, Ferrari S2. Effect of Connexin 43 inhibi-
tion by the mimetic peptide Gap27 on corneal 
wound healing, inflammation and neovasculariza-
tion. Br J Pharmacol. 2016.  doi: 10.1111/bph.13568.
20. Gonzalez-Andrades M1, Alonso-Pastor L2, Mauris 
J1, Cruzat A1, Dohlman CH1, Argüeso P1. Establish-

ment of a novel in vitro model of stratified epithelial 
wound healing with barrier function. Sci Rep. 2016; 
6:193-95.
21. Stepp MN, Michaud-Spurr Sand Gipson IK. Integ-
rins in the wounded and unwounded stratified 
squamous epithelium of the cornea. Invest.Opthal-
mol.Vis.Sci.1993; 34(5)1829-1844.
22. Ojeda AF1, Munjaal RP, LwigalePYExpression of 
CXCL12 and CXCL14 during eye development in 
chick and mouse. Gene Expr Patterns. 2013; 
13(8):303-10. 
23. Maltseva I, Chan M, Kalus I, Dierks T, Rosen SD. 
The SULFs, extracellular sulfatases for heparan 
sulfate, promote the migration of corneal epithelial 
cells during wound repair.PLoS One. 2013 ; 
8(8):69642
24. Seomun Y, JooC K.Lumican induces human 
corneal epithelial cell migration and integrin expres-
sion via ERK 1/2 signaling.Biochem Biophys Res 
Commun. 2008; 372(1):221-5. 
25. Blanco-Mezquita T1, Martinez-Garcia C, 
Proença R, Zieske JD, Bonini S, Lambiase A, 
Merayo-Lloves J. Nerve growth factor promotes 
corneal epithelial migration by enhancing expres-
sion of matrix metalloprotease-9 Invest Ophthalmol 
Vis Sci. 2013; 54(6):3880-90. 
26. Liu CY1, Kao WW2. Corneal Epithelial Wound 
Healing. Prog Mol Biol Transl Sci. 2015; 134:61-71. 
27. Zieske JD and Wasson M. Regional variation in 
distribution of EGF receptor in developing and adult 
corneal epithelium. J Cell Sci.1993;106:145-152
28. Sheardown H, Wedge C, Chou L, Apel R, Root-
man DS and Cheng Y.-L Continous epidermal 
growth factor delievery in corneal epithelial wound 
healing. Invest. Opthalmol. Vis. 
Sci.1993;34(13):3593-3600
29. Li T and Lou Lu. Epidermal growth factor-in-
duced proliferation requires down-regulation of 
Pax6 in corneal epithelial cells. J Biol. Chem. 
2005;280(13):12988-12995
30. Huo Y1, Qiu WY, Pan Q, Yao YF, Xing K, Lou MF. 
Reactive oxygen species (ROS) are essential media-
tors in epidermal growth factor (EGF)-stimulated 
corneal epithelial cell proliferation, adhesion, 
migration, and wound healing. Exp Eye Res. 2009; 
89(6):876-86. 
31. Huo YN, Chen W, Zheng XX. ROS, MAPK/ERK and 
PKC play distinct roles in EGF-stimulated human 
corneal cell proliferation and migration. Cell Mol 
Biol. 2015; 61(7):6-11.
32. Pawson T and Gish GD. SH2 and SH3 domains 
from structure to function. Cell. 71:359-362      
33. Lee MJ1, Kim DH2, Ryu JS3, Ko AY3, Ko JH3, Kim 
MK2, Wee WR2, Khwarg SI4, Oh JY2. Topical TSG-6 
Administration Protects the Ocular Surface in Two 
Mouse Models of Inflammation-Related Dry Eye.In-
vest Ophthalmol Vis Sci. 2014; 55(12):7697-708. 
34. Bohnsack RN, Warejcka DJ, Wang L, Gillespie SR, 
Bernstein AM, Twining SS, Dahms NM.Expression of 
insulin-like growth factor 2 receptor in corneal 
keratocytes during differentiation and in response 
to wound healing.Invest Ophthalmol Vis Sci. 2014; 

55(12):7697-708. 
35. Marino GK, Santhiago MR, Torricelli AA, Santha-
nam A, Wilson SE. Corneal Molecular and Cellular 
Biology for the Refractive Surgeon: The Critical Role 
of the EpithelialBasement Membrane. J Refract 
Surg. 2016;32(2):118-25
36. Chang Rae Rho, Mi-young Park, and Seungbum 
Kang. Effects of Granulocyte-Macrophage Colo-
ny-Stimulating (GM-CSF) Factor on Corneal Epitheli-
al Cells in Corneal Wound Healing Model. PLoS One. 
2015; 10(9): e0138020.
37. Fong E, Tzlil S, Tirrell DA. Boundary crossing in 
epithelial wound healing.ProcNatlAcadSci U S A. 
2010; 107(45):19302-7. 
38. Dong Y, Roos M, Gruijters T, Donaldson P, 
Bullivaant S, Beyer E and Kistler j. differential expres-
sion of two gap junctions proteins in corneal epithe-
lium. Europ. Journal Cell Biol.1994;64:95-100     
39. ZieskejD, Bukusoglu G, Gipson IK. Enhancement 
of vinculin synthesis by migrating stratified squa-
mous epithelium. J Cell Biol. 1989 109:571-576
40. Suzuki K, Tanaka T, Enoki M and Nishida T. Coordi-
nated reassembly of the basement membrane and 
junctional proteins during corneal epithelial wound 
healing. IOVS.2000;41(9):2495-2500
41. Gipson IK. Adhesive mechanism of the corneal 
epithelium. Acta opthalmol. 1992.70:13-17.
42. Glancotti FG, Ruoslahti E. Elevated levels of the 
alpha5beta1 fibronectin receptor suppress the 
transformed phenotype of Chinese hamster ovary 
cells. Cell.1990;60:849-859                      
43. Adams jC, Watt FM, Changes in keratinocyte 
adhesion during terminal differentiation: Reduction 
in fibronectin binding precedes alpha 5 beta 1 
integrin loss from the cell surface. 
Cell.1990;63:425-435
44. Cabodi S, DiStefano P, Leal MP, Tinnirello A, Bisaro 
B, Morello V, Damiano L,Aramu S, Repetto D, Tornillo 
G, Defilippi P. Integrins and signal transduction. Adv 
Exp Med Biol.2010 674: 43–54
45. Duval C1, Zaniolo K1, Leclerc S1, Salesse C2, 
Guérin SL3.Characterization of the human α9 integ-
rin subunit gene: Promoter analysis and transcrip-
tional regulation in ocular cells. Exp Eye Res. 2015; 
135:146-63. 
46. Lake J1, Zaniolo K, Gaudreault M, Carrier P, 
Deschambault A, Bazin R, Germain L, Salesse C, 

Guérin SL. Expression of the α5 integrin gene in 
corneal epithelial cells cultured on tissue-engi-
neered human extracellular matrices. Biomaterials. 
2013; 34(27):6367-76. 
47. Nishida T1, Inui M2, Nomizu M3. Peptide thera-
pies for ocular surface disturbances based on 
fibronectin-integrin interactions. Prog Retin Eye Res. 
2015; 47:38-63. 
48. Nishida T Nakagawa S Awata T Ohashi Y Wata-
nabe K Manabe R. Fibronectin promotes epithelial 
migration of cultured rabbit cornea in situ. J Cell 
Biol. 1983; 97:1653–1657. 
49. Nishida T Nakamura M Mishima H OtoriT . Differ-
ential modes of action of fibronectin and epidermal 
growth factor on rabbit corneal epithelial migration. 
J Cell Physiol. 1990; 145:549–554.
50. Kimura K Kawamoto K Teranishi S Nishida T. Role 
of Rac1 in fibronectin-induced adhesion and motili-
ty of human corneal epithelial cells. Invest Ophthal-
mol Vis Sci. 2006; 47:4323–4329. 
51. Kimura K Hattori A Usui Y. Stimulation of corneal 
epithelial migration by a synthetic peptide (PHSRN) 
corresponding to the second cell-binding site of 
fibronectin. Invest Ophthalmol Vis Sci. 2007; 
48:1110–1118. 
52. Zaniolo K1, Gingras ME, Audette M, Guérin SL. 
Expression of the gene encoding poly(ADP-ribose) 
polymerase-1 is modulated by fibronectin during 
cornealwound healing. Invest Ophthal mol Vis Sci. 
2006; 47(10):4199-210.
53. Kimura K,TeranishiS, OritaT, Zhou H, and NishidaT. 
Role of Beta Pix in corneal epithelial cell migration 
on fibronectin. Invest Opthal mol.Vis 
Sci.2011;52(6):3181-6
54. Yamada N1, Morishige N, Yanai R, Morita Y, 
Kimura K, Chikama T, Nomizu M, Sonoda KH, Nishida 
T. Open clinical study of eye drops containing the 
fibronectin-derived peptide PHSRN for treatment of 
persistent corneal epithelial defects. Cornea. 2012; 
31(12):1408-13.
55. Morita Y1, Morishige N, Yamada N, Ohta M, 
Sonoda KH, Nishida T. Recovery of the Corneal 
Stroma Associated With Rapid Reepithelialization 
Induced by the Fibronectin-Derived Peptide PHSRN 
in 2 Cases of Corneal Perforation Due to a Persistent 
Epithelial Defect. Cornea. 2015; 34(11):1504-7.

SAMIA ARIF, RUBINA HUSSAIN, ZAHRA WASEEM, SANA BATOOL


