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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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ABSTRACT
 

Background: Early enteral feeding in bowel anastamosis is being encouraged and this can lead to decrease 
hospital stay and less financial burden. This study compares the mean hospital stay in early and delayed 
enteral feeding after bowel anastamosis.

Methods: A total of 80 patients underwent bowel anastomoses and were included in this study to record the   
hospital length of stay.  Patients were randomly allocated into two groups. Forty patients in group A received 
early feeding and 40 in group B on delayed feeding. Patient was assessed on daily basis after surgery, time 
of passage of flatus or stool noted so that the patient can be discharged, Data was analyzed using 
Chi-square test.

Results: The average hospital stay was significantly low in group A than group B. Rate of anastamotic 
leakage was low in group A than group B (7.5% vs. 25%; p=0.0034). Similarly paralytic stay, pneumonic patch, 
unsettling fever, deep venous thrombosis and wound dehiscence are also the reason of delay hospital stay. 

Conclusion: It is concluded that early oral feeding after intestinal anastomosis leads to decrease hospital 
stay as bowel movement comes back early. However, a large sample size is recommended to further 
confirm our findings.
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INTRODUCTION 

The process of intestinal anastomotic healing is 
similar to wound healing elsewhere in the body. The 
single most important molecule for the determining 
intestinal wall strength is collagen1.Traditionally, 
after abdominal surgery, the passage of flatus, or 
bowel, movement was the clinical evidence for 
starting an oral diet 2. Passage of flatus is the 
hallmark of resolution of postoperative ileus and 
usually occurs within 5 days 3. Early feeding is being 
investigated in terms of its benefits after different 
abdominal surgeries. It has established role in the 
outcome of patients with trauma and burns, 
although few investigators have studies its use after 
bowel anastomosis 4.

Early nutrition not only improve energy and protein 
intake but also decreases the negative impact of 
the metabolic response to surgery 5. Fast track reha-
bilitation or enhanced recovery after surgery 
enhances postoperative recovery and outcome. 
Nevertheless, early postoperative oral nutrition 
preserves organ functions based on rational princi-
ples and scientific data 6. It also helps in achieving 
early discharge criteria based on postoperative 
pain control, ambulation and complete recovery of 
gut and urinary bladder functions which remains 
similar to delayed oral feeding 7.

The standard technique for initiating and advanc-
ing oral diet after surgery is changing8. Although the 
use of nasogastric tubes (NGT) for Decompression 

post-operatively is less common, the introduction of 
oral diet is still often held. The resumption of an oral 
feeding may begin with sips of water, then clear 
liquids and then slowly to a regular diet. There is 
considerable evidence that this traditional 
approach can be avoided in most cases 9.   Recent 
literature suggests that early enteral feeding is well 
tolerated (65%-90%); decreases wound infections 
and shorten the hospital stay [5.8 + 3.09 (early) vs. 
10.56 + 7.01 (late) p <0.05] with no further increase in 
the anastomotic leakage [12% (late) vs. 8% (early)] 
10. 

The early enteral feeding in bowel anastamosis is 
being encouraged and this will lead to decrease 
hospital stay and less financial burden on the 
patient.

METHODS

A total of 80 patients underwent bowel anastomo-
ses at the local hospital of Karachi  were included in 
this study to record the effect of early versus 
delayed enteral feeding in terms of hospital length 
of stay. 

Inclusion criteria:
• Adult patients of either gender
• ASA 1 & 2
• All patients going for resection anastamosis of 
bowel in absence of infection

Exclusion criteria:
• Preoperative diagnosis of peritonitis.
• Stoma formation
• Metastatic tumors
Patients were checked for indications of intestinal 
anastomosis can be broadly divided into two cate-
gories; restoration of bowel continuity following 
resection of diseased bowel and bypass of 
unresectable diseased bowel. We have in this study 
a mix of small and large bowel anastomoses. 
• Our study also considered  the contraindications 
of Intestinal anstomosis in conditions of Severe sepsis
• Poor nutritional status like severe hypoalbumin-
emia
• Disseminated malignancy (multiple peritoneal 
and serosal deposits, ascites)
• Viability of bowel in doubt
• Fecal contamination or frank peritonitis
•  An unhealthy bowel condition precludes primary 
anastomosis
All patients fulfilling inclusion criteria were included 
in the study. Patients were randomly allocated into 

two groups of 40 each. Group A received oral feeds 
in the early postoperative period. Group B were on 
delayed feeding. Patients of both groups  were 
assessed clinically on daily basis after surgery and 
the  time of passage of flatus or stool noted and the 
duration of hospital stay was recorded .Data was 
compiled and analyzed statistically using 
Chi-square test to compare the duration of hospital 
stay with the variables under consideration.

Management:
Post-surgery complications like an anastomotic leak 
were diagnosed on the basis of clinical examination 
and such patients received intravenous fluid resus-
citation and broad spectrum antibiotics. Further 
management is dictated by the clinical scenario 
and, if patient stability permits, radiologic investiga-
tion was performed to localize the leak and deter-
mine its severity. Management strategies include 
observation, bowel rest, percutaneous drainage, 
colonic stenting, surgical revision, diversion, or drain-
age (30). All anastamosis of bowel are hand sewn 
using vicryl 2/0 and Lembert suture technique in all 
cases was explored by laparatomies.

RESULTS

The study was conducted on a total of 80 patients 
with early and delayed feeding correlating the 
mean outcome of the hospital duration. Figure 1 
compares the age distribution of the patients of two 
groups. The mean age was 39.21± 13.74 year 
(95%CI: 36.16 to 42.27) including 7(58.8%) male and 
33(41.3%) female.

Figure 1: Age distribution of the patients between 
two groups (n=80)

Figure 2: Gender distribution of the patients 
between two groups (n=80) 

Table 1: Mean Hospital Stay in Early and Delayed 
Enteral Feeding After Bowel Anastamosis

Independent sample t-test

The mean hospital stay (Table 1) was significantly 
low in group A as compared to group B. The rate of 
anastamotic leakage (Table 2) was low in group A 
than group B (7.5% vs. 25%; p=0.0034). Similarly para-
lytic stay, pneumonic patch, unsettling fever, deep 
venous thrombosis and wound dehiscence are also 
the reason of delay hospital stay. 

Table 2: Comparison of Anastamotic Leakage 
between Groups

*p value represents the Chi-Square test

DISCUSSION

Traditionally after abdominal surgery, the passage 
of flatus or bowel movement has been the clinical 
evidence for starting an oral diet. It is customary to 
keep the patients “nil by mouth” after gastrointesti-
nal anastomosis till patient passes flatus. However, 
adequate nutrition has always been a major goal in 
postoperative care and now it is being increasingly 
recognized that with holding oral feeds for few days 
after surgery in such cases leads to nutritional deple-
tion and its consequences. In the past few years, 
some studies have examined the role of early feed-

ing after gastrointestinal anastomosis and found 
that it improved immune competence, decreased 
septic complications, improved wound healing and 
possibly improved anastomotic strength.21-23.

In this study, the average age of the patients was 
39.21± 13.74 year (95%CI: 36.16 to 42.27) including 
7(58.8%) male and 33(41.3%) female. The mean age 
of the patients in our study group was comparable 
to Marwah et al, 2008 10 29.92±15.98 years and 38 
±14.34 years in the control group.

In this study the average hospital stay was signifi-
cantly low in group A than group B (3.83±2.86 vs. 
9.20±4.49; p=0.0005). Most common reason deter-
mined was anastamotic leakage that was 
observed in 13(16.25%) cases with delayed enteral 
feeding. Rate of anastamotic leakage was low in 
group A than group B (7.5 vs. 25%; p=0.0034). 
Recent literature suggests that early enteral feeding 
is well tolerated (65%-90%); decreases wound infec-
tions and shorten the hospital stay [5.8 + 3.09 (early) 
vs. 10.56 + 7.01 (late) p <0.05] with no further 
increase in the anastomotic leakage [12% (late) vs. 
8% (early)] 10.

In the previous studies although incidence of 
postoperative leak is mentioned but the fate and 
further management of these cases are not 
discussed. A significant observation from our study is 
that the mean hospital stay was significantly low in 
group A than group B for all age groups and 
gender. Delany et al 1998 25 reported  that early 
postoperative feeding was particularly beneficial 
for patients younger than 70 years old which is 
contrary to Difronzo et al 2004 26 as no significant 
differences for age was found  but suggested that 
males were more associated with early postopera-
tive feeding intolerance than females. Petrelli et 
al.2005 27did not find male sex to have an effect on 
whether patients would tolerate early oral feeding.
A study reported  the mean duration of postopera-
tive hospital stay of 5.8±3.09 days in patients and 
10.56±7.01 days in the control group and the differ-
ence was statistically significant (p<0.05)8. Duration 
of hospital stay in present study is comparable with 
the previous studies with some exceptions where 
postoperative hospital stay is much longer. One 
significant observation made by all these workers 
including present study is that postoperative hospi-
tal stay is significantly shorter in study group cases as 
compared to control group cases. It is possibly due 
to the fact that early feeding helps in early bowel 
movements, faster recovery, less postoperative 
complications leading to early discharge from the 
hospital.

Another study 7 also demonstrated that the length 
of hospital stay was significantly shorter in the early 
fed group with a median postoperative hospital 
stay of 5 days versus 9 days in the TPN group (P < 
0.001). This confirmed the beneficial effect of early 

oral feeding in reducing length of hospital stay with 
its physical, psychological and economic benefits. 

CONCLUSION

Early oral feeding after bowel anastamosis is well 
tolerated, helps in low anastamotic leakage, 
decreased wound infection and improved wound 
and anastomotic healing leading to short hospital 
stay and reduced treatment cost. Hence it is 
concluded that early oral feeding after intestinal 
anastomosis is safe, effective, and lead to decrease 
hospital stay and less financial burden on the 
patient, however we recommend a large sample 
size to confirm our findings.
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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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INTRODUCTION 

The process of intestinal anastomotic healing is 
similar to wound healing elsewhere in the body. The 
single most important molecule for the determining 
intestinal wall strength is collagen1.Traditionally, 
after abdominal surgery, the passage of flatus, or 
bowel, movement was the clinical evidence for 
starting an oral diet 2. Passage of flatus is the 
hallmark of resolution of postoperative ileus and 
usually occurs within 5 days 3. Early feeding is being 
investigated in terms of its benefits after different 
abdominal surgeries. It has established role in the 
outcome of patients with trauma and burns, 
although few investigators have studies its use after 
bowel anastomosis 4.

Early nutrition not only improve energy and protein 
intake but also decreases the negative impact of 
the metabolic response to surgery 5. Fast track reha-
bilitation or enhanced recovery after surgery 
enhances postoperative recovery and outcome. 
Nevertheless, early postoperative oral nutrition 
preserves organ functions based on rational princi-
ples and scientific data 6. It also helps in achieving 
early discharge criteria based on postoperative 
pain control, ambulation and complete recovery of 
gut and urinary bladder functions which remains 
similar to delayed oral feeding 7.

The standard technique for initiating and advanc-
ing oral diet after surgery is changing8. Although the 
use of nasogastric tubes (NGT) for Decompression 

post-operatively is less common, the introduction of 
oral diet is still often held. The resumption of an oral 
feeding may begin with sips of water, then clear 
liquids and then slowly to a regular diet. There is 
considerable evidence that this traditional 
approach can be avoided in most cases 9.   Recent 
literature suggests that early enteral feeding is well 
tolerated (65%-90%); decreases wound infections 
and shorten the hospital stay [5.8 + 3.09 (early) vs. 
10.56 + 7.01 (late) p <0.05] with no further increase in 
the anastomotic leakage [12% (late) vs. 8% (early)] 
10. 

The early enteral feeding in bowel anastamosis is 
being encouraged and this will lead to decrease 
hospital stay and less financial burden on the 
patient.

METHODS

A total of 80 patients underwent bowel anastomo-
ses at the local hospital of Karachi  were included in 
this study to record the effect of early versus 
delayed enteral feeding in terms of hospital length 
of stay. 

Inclusion criteria:
• Adult patients of either gender
• ASA 1 & 2
• All patients going for resection anastamosis of 
bowel in absence of infection

Exclusion criteria:
• Preoperative diagnosis of peritonitis.
• Stoma formation
• Metastatic tumors
Patients were checked for indications of intestinal 
anastomosis can be broadly divided into two cate-
gories; restoration of bowel continuity following 
resection of diseased bowel and bypass of 
unresectable diseased bowel. We have in this study 
a mix of small and large bowel anastomoses. 
• Our study also considered  the contraindications 
of Intestinal anstomosis in conditions of Severe sepsis
• Poor nutritional status like severe hypoalbumin-
emia
• Disseminated malignancy (multiple peritoneal 
and serosal deposits, ascites)
• Viability of bowel in doubt
• Fecal contamination or frank peritonitis
•  An unhealthy bowel condition precludes primary 
anastomosis
All patients fulfilling inclusion criteria were included 
in the study. Patients were randomly allocated into 

two groups of 40 each. Group A received oral feeds 
in the early postoperative period. Group B were on 
delayed feeding. Patients of both groups  were 
assessed clinically on daily basis after surgery and 
the  time of passage of flatus or stool noted and the 
duration of hospital stay was recorded .Data was 
compiled and analyzed statistically using 
Chi-square test to compare the duration of hospital 
stay with the variables under consideration.

Management:
Post-surgery complications like an anastomotic leak 
were diagnosed on the basis of clinical examination 
and such patients received intravenous fluid resus-
citation and broad spectrum antibiotics. Further 
management is dictated by the clinical scenario 
and, if patient stability permits, radiologic investiga-
tion was performed to localize the leak and deter-
mine its severity. Management strategies include 
observation, bowel rest, percutaneous drainage, 
colonic stenting, surgical revision, diversion, or drain-
age (30). All anastamosis of bowel are hand sewn 
using vicryl 2/0 and Lembert suture technique in all 
cases was explored by laparatomies.

RESULTS

The study was conducted on a total of 80 patients 
with early and delayed feeding correlating the 
mean outcome of the hospital duration. Figure 1 
compares the age distribution of the patients of two 
groups. The mean age was 39.21± 13.74 year 
(95%CI: 36.16 to 42.27) including 7(58.8%) male and 
33(41.3%) female.

Figure 1: Age distribution of the patients between 
two groups (n=80)

Figure 2: Gender distribution of the patients 
between two groups (n=80) 

Table 1: Mean Hospital Stay in Early and Delayed 
Enteral Feeding After Bowel Anastamosis

Independent sample t-test

The mean hospital stay (Table 1) was significantly 
low in group A as compared to group B. The rate of 
anastamotic leakage (Table 2) was low in group A 
than group B (7.5% vs. 25%; p=0.0034). Similarly para-
lytic stay, pneumonic patch, unsettling fever, deep 
venous thrombosis and wound dehiscence are also 
the reason of delay hospital stay. 

Table 2: Comparison of Anastamotic Leakage 
between Groups

*p value represents the Chi-Square test

DISCUSSION

Traditionally after abdominal surgery, the passage 
of flatus or bowel movement has been the clinical 
evidence for starting an oral diet. It is customary to 
keep the patients “nil by mouth” after gastrointesti-
nal anastomosis till patient passes flatus. However, 
adequate nutrition has always been a major goal in 
postoperative care and now it is being increasingly 
recognized that with holding oral feeds for few days 
after surgery in such cases leads to nutritional deple-
tion and its consequences. In the past few years, 
some studies have examined the role of early feed-

ing after gastrointestinal anastomosis and found 
that it improved immune competence, decreased 
septic complications, improved wound healing and 
possibly improved anastomotic strength.21-23.

In this study, the average age of the patients was 
39.21± 13.74 year (95%CI: 36.16 to 42.27) including 
7(58.8%) male and 33(41.3%) female. The mean age 
of the patients in our study group was comparable 
to Marwah et al, 2008 10 29.92±15.98 years and 38 
±14.34 years in the control group.

In this study the average hospital stay was signifi-
cantly low in group A than group B (3.83±2.86 vs. 
9.20±4.49; p=0.0005). Most common reason deter-
mined was anastamotic leakage that was 
observed in 13(16.25%) cases with delayed enteral 
feeding. Rate of anastamotic leakage was low in 
group A than group B (7.5 vs. 25%; p=0.0034). 
Recent literature suggests that early enteral feeding 
is well tolerated (65%-90%); decreases wound infec-
tions and shorten the hospital stay [5.8 + 3.09 (early) 
vs. 10.56 + 7.01 (late) p <0.05] with no further 
increase in the anastomotic leakage [12% (late) vs. 
8% (early)] 10.

In the previous studies although incidence of 
postoperative leak is mentioned but the fate and 
further management of these cases are not 
discussed. A significant observation from our study is 
that the mean hospital stay was significantly low in 
group A than group B for all age groups and 
gender. Delany et al 1998 25 reported  that early 
postoperative feeding was particularly beneficial 
for patients younger than 70 years old which is 
contrary to Difronzo et al 2004 26 as no significant 
differences for age was found  but suggested that 
males were more associated with early postopera-
tive feeding intolerance than females. Petrelli et 
al.2005 27did not find male sex to have an effect on 
whether patients would tolerate early oral feeding.
A study reported  the mean duration of postopera-
tive hospital stay of 5.8±3.09 days in patients and 
10.56±7.01 days in the control group and the differ-
ence was statistically significant (p<0.05)8. Duration 
of hospital stay in present study is comparable with 
the previous studies with some exceptions where 
postoperative hospital stay is much longer. One 
significant observation made by all these workers 
including present study is that postoperative hospi-
tal stay is significantly shorter in study group cases as 
compared to control group cases. It is possibly due 
to the fact that early feeding helps in early bowel 
movements, faster recovery, less postoperative 
complications leading to early discharge from the 
hospital.

Another study 7 also demonstrated that the length 
of hospital stay was significantly shorter in the early 
fed group with a median postoperative hospital 
stay of 5 days versus 9 days in the TPN group (P < 
0.001). This confirmed the beneficial effect of early 

oral feeding in reducing length of hospital stay with 
its physical, psychological and economic benefits. 

CONCLUSION

Early oral feeding after bowel anastamosis is well 
tolerated, helps in low anastamotic leakage, 
decreased wound infection and improved wound 
and anastomotic healing leading to short hospital 
stay and reduced treatment cost. Hence it is 
concluded that early oral feeding after intestinal 
anastomosis is safe, effective, and lead to decrease 
hospital stay and less financial burden on the 
patient, however we recommend a large sample 
size to confirm our findings.
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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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INTRODUCTION 

The process of intestinal anastomotic healing is 
similar to wound healing elsewhere in the body. The 
single most important molecule for the determining 
intestinal wall strength is collagen1.Traditionally, 
after abdominal surgery, the passage of flatus, or 
bowel, movement was the clinical evidence for 
starting an oral diet 2. Passage of flatus is the 
hallmark of resolution of postoperative ileus and 
usually occurs within 5 days 3. Early feeding is being 
investigated in terms of its benefits after different 
abdominal surgeries. It has established role in the 
outcome of patients with trauma and burns, 
although few investigators have studies its use after 
bowel anastomosis 4.

Early nutrition not only improve energy and protein 
intake but also decreases the negative impact of 
the metabolic response to surgery 5. Fast track reha-
bilitation or enhanced recovery after surgery 
enhances postoperative recovery and outcome. 
Nevertheless, early postoperative oral nutrition 
preserves organ functions based on rational princi-
ples and scientific data 6. It also helps in achieving 
early discharge criteria based on postoperative 
pain control, ambulation and complete recovery of 
gut and urinary bladder functions which remains 
similar to delayed oral feeding 7.

The standard technique for initiating and advanc-
ing oral diet after surgery is changing8. Although the 
use of nasogastric tubes (NGT) for Decompression 

post-operatively is less common, the introduction of 
oral diet is still often held. The resumption of an oral 
feeding may begin with sips of water, then clear 
liquids and then slowly to a regular diet. There is 
considerable evidence that this traditional 
approach can be avoided in most cases 9.   Recent 
literature suggests that early enteral feeding is well 
tolerated (65%-90%); decreases wound infections 
and shorten the hospital stay [5.8 + 3.09 (early) vs. 
10.56 + 7.01 (late) p <0.05] with no further increase in 
the anastomotic leakage [12% (late) vs. 8% (early)] 
10. 

The early enteral feeding in bowel anastamosis is 
being encouraged and this will lead to decrease 
hospital stay and less financial burden on the 
patient.

METHODS

A total of 80 patients underwent bowel anastomo-
ses at the local hospital of Karachi  were included in 
this study to record the effect of early versus 
delayed enteral feeding in terms of hospital length 
of stay. 

Inclusion criteria:
• Adult patients of either gender
• ASA 1 & 2
• All patients going for resection anastamosis of 
bowel in absence of infection

Exclusion criteria:
• Preoperative diagnosis of peritonitis.
• Stoma formation
• Metastatic tumors
Patients were checked for indications of intestinal 
anastomosis can be broadly divided into two cate-
gories; restoration of bowel continuity following 
resection of diseased bowel and bypass of 
unresectable diseased bowel. We have in this study 
a mix of small and large bowel anastomoses. 
• Our study also considered  the contraindications 
of Intestinal anstomosis in conditions of Severe sepsis
• Poor nutritional status like severe hypoalbumin-
emia
• Disseminated malignancy (multiple peritoneal 
and serosal deposits, ascites)
• Viability of bowel in doubt
• Fecal contamination or frank peritonitis
•  An unhealthy bowel condition precludes primary 
anastomosis
All patients fulfilling inclusion criteria were included 
in the study. Patients were randomly allocated into 

two groups of 40 each. Group A received oral feeds 
in the early postoperative period. Group B were on 
delayed feeding. Patients of both groups  were 
assessed clinically on daily basis after surgery and 
the  time of passage of flatus or stool noted and the 
duration of hospital stay was recorded .Data was 
compiled and analyzed statistically using 
Chi-square test to compare the duration of hospital 
stay with the variables under consideration.

Management:
Post-surgery complications like an anastomotic leak 
were diagnosed on the basis of clinical examination 
and such patients received intravenous fluid resus-
citation and broad spectrum antibiotics. Further 
management is dictated by the clinical scenario 
and, if patient stability permits, radiologic investiga-
tion was performed to localize the leak and deter-
mine its severity. Management strategies include 
observation, bowel rest, percutaneous drainage, 
colonic stenting, surgical revision, diversion, or drain-
age (30). All anastamosis of bowel are hand sewn 
using vicryl 2/0 and Lembert suture technique in all 
cases was explored by laparatomies.

RESULTS

The study was conducted on a total of 80 patients 
with early and delayed feeding correlating the 
mean outcome of the hospital duration. Figure 1 
compares the age distribution of the patients of two 
groups. The mean age was 39.21± 13.74 year 
(95%CI: 36.16 to 42.27) including 7(58.8%) male and 
33(41.3%) female.

Figure 1: Age distribution of the patients between 
two groups (n=80)

Figure 2: Gender distribution of the patients 
between two groups (n=80) 

Table 1: Mean Hospital Stay in Early and Delayed 
Enteral Feeding After Bowel Anastamosis

Independent sample t-test

The mean hospital stay (Table 1) was significantly 
low in group A as compared to group B. The rate of 
anastamotic leakage (Table 2) was low in group A 
than group B (7.5% vs. 25%; p=0.0034). Similarly para-
lytic stay, pneumonic patch, unsettling fever, deep 
venous thrombosis and wound dehiscence are also 
the reason of delay hospital stay. 

Table 2: Comparison of Anastamotic Leakage 
between Groups

*p value represents the Chi-Square test

DISCUSSION

Traditionally after abdominal surgery, the passage 
of flatus or bowel movement has been the clinical 
evidence for starting an oral diet. It is customary to 
keep the patients “nil by mouth” after gastrointesti-
nal anastomosis till patient passes flatus. However, 
adequate nutrition has always been a major goal in 
postoperative care and now it is being increasingly 
recognized that with holding oral feeds for few days 
after surgery in such cases leads to nutritional deple-
tion and its consequences. In the past few years, 
some studies have examined the role of early feed-

ing after gastrointestinal anastomosis and found 
that it improved immune competence, decreased 
septic complications, improved wound healing and 
possibly improved anastomotic strength.21-23.

In this study, the average age of the patients was 
39.21± 13.74 year (95%CI: 36.16 to 42.27) including 
7(58.8%) male and 33(41.3%) female. The mean age 
of the patients in our study group was comparable 
to Marwah et al, 2008 10 29.92±15.98 years and 38 
±14.34 years in the control group.

In this study the average hospital stay was signifi-
cantly low in group A than group B (3.83±2.86 vs. 
9.20±4.49; p=0.0005). Most common reason deter-
mined was anastamotic leakage that was 
observed in 13(16.25%) cases with delayed enteral 
feeding. Rate of anastamotic leakage was low in 
group A than group B (7.5 vs. 25%; p=0.0034). 
Recent literature suggests that early enteral feeding 
is well tolerated (65%-90%); decreases wound infec-
tions and shorten the hospital stay [5.8 + 3.09 (early) 
vs. 10.56 + 7.01 (late) p <0.05] with no further 
increase in the anastomotic leakage [12% (late) vs. 
8% (early)] 10.

In the previous studies although incidence of 
postoperative leak is mentioned but the fate and 
further management of these cases are not 
discussed. A significant observation from our study is 
that the mean hospital stay was significantly low in 
group A than group B for all age groups and 
gender. Delany et al 1998 25 reported  that early 
postoperative feeding was particularly beneficial 
for patients younger than 70 years old which is 
contrary to Difronzo et al 2004 26 as no significant 
differences for age was found  but suggested that 
males were more associated with early postopera-
tive feeding intolerance than females. Petrelli et 
al.2005 27did not find male sex to have an effect on 
whether patients would tolerate early oral feeding.
A study reported  the mean duration of postopera-
tive hospital stay of 5.8±3.09 days in patients and 
10.56±7.01 days in the control group and the differ-
ence was statistically significant (p<0.05)8. Duration 
of hospital stay in present study is comparable with 
the previous studies with some exceptions where 
postoperative hospital stay is much longer. One 
significant observation made by all these workers 
including present study is that postoperative hospi-
tal stay is significantly shorter in study group cases as 
compared to control group cases. It is possibly due 
to the fact that early feeding helps in early bowel 
movements, faster recovery, less postoperative 
complications leading to early discharge from the 
hospital.

Another study 7 also demonstrated that the length 
of hospital stay was significantly shorter in the early 
fed group with a median postoperative hospital 
stay of 5 days versus 9 days in the TPN group (P < 
0.001). This confirmed the beneficial effect of early 

oral feeding in reducing length of hospital stay with 
its physical, psychological and economic benefits. 

CONCLUSION

Early oral feeding after bowel anastamosis is well 
tolerated, helps in low anastamotic leakage, 
decreased wound infection and improved wound 
and anastomotic healing leading to short hospital 
stay and reduced treatment cost. Hence it is 
concluded that early oral feeding after intestinal 
anastomosis is safe, effective, and lead to decrease 
hospital stay and less financial burden on the 
patient, however we recommend a large sample 
size to confirm our findings.
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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.
REFERENCES

1. Garg AX, Nevis IF, McArthur E, Sontrop JM, Koval 
JJ, Lam NN, Hildebrand AM, Reese PP, Storsley L, Gill 
JS, Segev DL, Habbous S, Bugeja A, Knoll GA, 
Dipchand C, Monroy-Cuadros M, Lentine KL; 
DONOR Network. Gestational hypertension and 
preeclampsia in living kidney donors. NEJM. 2015; 
372(2):124-33. 
2. Khalil A, Jauniaux E, Harrington K. Antihyperten-
sive therapy and central hemodynamics in women 
with hypertensive disorders in pregnancy. Obstet 
Gynecol. 2009; 113(3):646-54.
3. Hansen AR, Barnés CM, Folkman J, McElrath TF. 
Maternal preeclampsia predicts the development 
of bronchopulmonary dysplasia. J Pediatr. 2010; 
156(4):532-6. 
4. Barton JR, Barton LA, Desch CN, Rhea DJ, Stanzia-
no GJ, Sibai BM. Elective delivery at 340/7 to 366/7 
weeks' gestation and its impact on neonatal 
outcomes in women with stable mild gestational 
hypertension. AJOG. 2011; 204(1):26-31.
5. Park JE, Park K. Text Book of Preventive and Social 
Medicine. Jabalpur: Banarsidas Bhanot Publishers; 
2011; 20th Ed.
6. MMUpadhyay, Biccha RP, Sherpa MT, Shrestha R, 
Panta PP. Association between maternal body 
mass index and the birth weight of neonates. Nepal 
Med Coll J. 2011;13 (1):42-5.
7. DeshpandeJayant D., Phalke DB.,Bangal 
VB.,Peeyuusha D., Sushen Bhatt. Maternal Risk 
Factors For Low Birth Weight Neonates: A Hospital 
Based Case-Control Study In Rural Area Of Western 
Maharashtra, India. NJCM. 2011;2(3):394-398
8. Navbir P. Placental morphology and its co-rela-
tion with foetal outcome in pregnancy-induced 
hypertension. Int. J Basic Appl. Med. Sc. 2012;2 
(3):120-125
9. Sumit G. Correlation of placental weight and fetal 
outcome in pregnancy induced hypertension. 
Journal of Obstet Gynecol India. 2013; 170-5.
10. Jitendra P, Ravi DP, Ritesh KS. Morphological 
study of placenta in normal uncomplicated preg-
nancy in Gujarat region. IJBMR 2013; 4(2):3155-3158.
11. Raghavendra. A. Y, Vinay. K.V ,VeenaPai.  A 
Study of Placental Weight and Fetal Outcome in 
Different Grades of Pregnancy Induced Hyperten-
sion. Int J Anat Res 2014; 2(4):625-629.  
12. Albu AR, Horhoianu IA, Dumitrascu MC, Horhoia-
nu V. Growth assessment in diagnosis of Fetal 
Growth Restriction. Review. J Med Life. 2014; 
7(2):150-4. 
13. Odendaal ES1, Steyn DW, Odendaal HJ. Obstet-
ric causes for delivery of very-low-birth-weight 
babies at Tygerberg Hospital. SAMJ 2003;93(1):61-4
14. Nisar YB1, Dibley MJ. Determinants of neonatal 
mortality in Pakistan: secondary analysis of Pakistan 
Demographic and Health Survey 2006-07. BMC 

Public Health. 2014;14: 663. 
15. Khan A, Nasrullah FD and Jaleel R Frequency 
and risk factors of low birth weight in term pregnan-
cy. PJMS. 2016; 32(1): 138–142. 
16. Hossain N, Shah N, Khan N, Lata S and Khan 
NH.Maternal and Perinatal Outcome of Hyperten-
sive Disorders of Pregnancy at a Tertiary Care Hospi-
tal. JDUHS 2011, 5(1): 12-16 
17. Aftab S,  Mazhar B, ArfaTabassum A,  Bhutta S, 
Arif Tajjamul A, Maternal and Neonatal Outcome of 
Eclampsia in WHO Multi Country Survey on Maternal 
and Newborn Health. JSOGP 2014; 4(4):252-258.
18. Kumar S, Bansal D,Hota D, Jain M,Singh P and 
Pandey BL. Assessment of clinical outcomes and 

prescribing behaviours among inpatients with 
severe preeclampsia and eclampsia: Indian J Phar-
macol. 2014; 46(1): 18–23.
19. Bhalerao A, Kulkarni S, Ghike S, Kawthalkar A, 
Joshi S, Somal war S. Eclampsia: Maternal and Fetal 
outcome. SAFOG  2013: 5(1):19-21.
20. Ministry of Health and Child Welfare (2010). 
National Child Survival Strategy for Zimbabwe 
2010-2015. Harare, Zimbabwe. P: 12-26.
21. Chen XK, Wen SW, Smith G, Yang Q, Walker M. 
Pregnancy-induced hypertension and infant 
mortality: Roles of birth weight centiles and gesta-
tional age.   BJOG. 2007;114(1):24-31

INTRODUCTION 

The process of intestinal anastomotic healing is 
similar to wound healing elsewhere in the body. The 
single most important molecule for the determining 
intestinal wall strength is collagen1.Traditionally, 
after abdominal surgery, the passage of flatus, or 
bowel, movement was the clinical evidence for 
starting an oral diet 2. Passage of flatus is the 
hallmark of resolution of postoperative ileus and 
usually occurs within 5 days 3. Early feeding is being 
investigated in terms of its benefits after different 
abdominal surgeries. It has established role in the 
outcome of patients with trauma and burns, 
although few investigators have studies its use after 
bowel anastomosis 4.

Early nutrition not only improve energy and protein 
intake but also decreases the negative impact of 
the metabolic response to surgery 5. Fast track reha-
bilitation or enhanced recovery after surgery 
enhances postoperative recovery and outcome. 
Nevertheless, early postoperative oral nutrition 
preserves organ functions based on rational princi-
ples and scientific data 6. It also helps in achieving 
early discharge criteria based on postoperative 
pain control, ambulation and complete recovery of 
gut and urinary bladder functions which remains 
similar to delayed oral feeding 7.

The standard technique for initiating and advanc-
ing oral diet after surgery is changing8. Although the 
use of nasogastric tubes (NGT) for Decompression 

post-operatively is less common, the introduction of 
oral diet is still often held. The resumption of an oral 
feeding may begin with sips of water, then clear 
liquids and then slowly to a regular diet. There is 
considerable evidence that this traditional 
approach can be avoided in most cases 9.   Recent 
literature suggests that early enteral feeding is well 
tolerated (65%-90%); decreases wound infections 
and shorten the hospital stay [5.8 + 3.09 (early) vs. 
10.56 + 7.01 (late) p <0.05] with no further increase in 
the anastomotic leakage [12% (late) vs. 8% (early)] 
10. 

The early enteral feeding in bowel anastamosis is 
being encouraged and this will lead to decrease 
hospital stay and less financial burden on the 
patient.

METHODS

A total of 80 patients underwent bowel anastomo-
ses at the local hospital of Karachi  were included in 
this study to record the effect of early versus 
delayed enteral feeding in terms of hospital length 
of stay. 

Inclusion criteria:
• Adult patients of either gender
• ASA 1 & 2
• All patients going for resection anastamosis of 
bowel in absence of infection

Exclusion criteria:
• Preoperative diagnosis of peritonitis.
• Stoma formation
• Metastatic tumors
Patients were checked for indications of intestinal 
anastomosis can be broadly divided into two cate-
gories; restoration of bowel continuity following 
resection of diseased bowel and bypass of 
unresectable diseased bowel. We have in this study 
a mix of small and large bowel anastomoses. 
• Our study also considered  the contraindications 
of Intestinal anstomosis in conditions of Severe sepsis
• Poor nutritional status like severe hypoalbumin-
emia
• Disseminated malignancy (multiple peritoneal 
and serosal deposits, ascites)
• Viability of bowel in doubt
• Fecal contamination or frank peritonitis
•  An unhealthy bowel condition precludes primary 
anastomosis
All patients fulfilling inclusion criteria were included 
in the study. Patients were randomly allocated into 

two groups of 40 each. Group A received oral feeds 
in the early postoperative period. Group B were on 
delayed feeding. Patients of both groups  were 
assessed clinically on daily basis after surgery and 
the  time of passage of flatus or stool noted and the 
duration of hospital stay was recorded .Data was 
compiled and analyzed statistically using 
Chi-square test to compare the duration of hospital 
stay with the variables under consideration.

Management:
Post-surgery complications like an anastomotic leak 
were diagnosed on the basis of clinical examination 
and such patients received intravenous fluid resus-
citation and broad spectrum antibiotics. Further 
management is dictated by the clinical scenario 
and, if patient stability permits, radiologic investiga-
tion was performed to localize the leak and deter-
mine its severity. Management strategies include 
observation, bowel rest, percutaneous drainage, 
colonic stenting, surgical revision, diversion, or drain-
age (30). All anastamosis of bowel are hand sewn 
using vicryl 2/0 and Lembert suture technique in all 
cases was explored by laparatomies.

RESULTS

The study was conducted on a total of 80 patients 
with early and delayed feeding correlating the 
mean outcome of the hospital duration. Figure 1 
compares the age distribution of the patients of two 
groups. The mean age was 39.21± 13.74 year 
(95%CI: 36.16 to 42.27) including 7(58.8%) male and 
33(41.3%) female.

Figure 1: Age distribution of the patients between 
two groups (n=80)

Figure 2: Gender distribution of the patients 
between two groups (n=80) 

Table 1: Mean Hospital Stay in Early and Delayed 
Enteral Feeding After Bowel Anastamosis

Independent sample t-test

The mean hospital stay (Table 1) was significantly 
low in group A as compared to group B. The rate of 
anastamotic leakage (Table 2) was low in group A 
than group B (7.5% vs. 25%; p=0.0034). Similarly para-
lytic stay, pneumonic patch, unsettling fever, deep 
venous thrombosis and wound dehiscence are also 
the reason of delay hospital stay. 

Table 2: Comparison of Anastamotic Leakage 
between Groups

*p value represents the Chi-Square test

DISCUSSION

Traditionally after abdominal surgery, the passage 
of flatus or bowel movement has been the clinical 
evidence for starting an oral diet. It is customary to 
keep the patients “nil by mouth” after gastrointesti-
nal anastomosis till patient passes flatus. However, 
adequate nutrition has always been a major goal in 
postoperative care and now it is being increasingly 
recognized that with holding oral feeds for few days 
after surgery in such cases leads to nutritional deple-
tion and its consequences. In the past few years, 
some studies have examined the role of early feed-

ing after gastrointestinal anastomosis and found 
that it improved immune competence, decreased 
septic complications, improved wound healing and 
possibly improved anastomotic strength.21-23.

In this study, the average age of the patients was 
39.21± 13.74 year (95%CI: 36.16 to 42.27) including 
7(58.8%) male and 33(41.3%) female. The mean age 
of the patients in our study group was comparable 
to Marwah et al, 2008 10 29.92±15.98 years and 38 
±14.34 years in the control group.

In this study the average hospital stay was signifi-
cantly low in group A than group B (3.83±2.86 vs. 
9.20±4.49; p=0.0005). Most common reason deter-
mined was anastamotic leakage that was 
observed in 13(16.25%) cases with delayed enteral 
feeding. Rate of anastamotic leakage was low in 
group A than group B (7.5 vs. 25%; p=0.0034). 
Recent literature suggests that early enteral feeding 
is well tolerated (65%-90%); decreases wound infec-
tions and shorten the hospital stay [5.8 + 3.09 (early) 
vs. 10.56 + 7.01 (late) p <0.05] with no further 
increase in the anastomotic leakage [12% (late) vs. 
8% (early)] 10.

In the previous studies although incidence of 
postoperative leak is mentioned but the fate and 
further management of these cases are not 
discussed. A significant observation from our study is 
that the mean hospital stay was significantly low in 
group A than group B for all age groups and 
gender. Delany et al 1998 25 reported  that early 
postoperative feeding was particularly beneficial 
for patients younger than 70 years old which is 
contrary to Difronzo et al 2004 26 as no significant 
differences for age was found  but suggested that 
males were more associated with early postopera-
tive feeding intolerance than females. Petrelli et 
al.2005 27did not find male sex to have an effect on 
whether patients would tolerate early oral feeding.
A study reported  the mean duration of postopera-
tive hospital stay of 5.8±3.09 days in patients and 
10.56±7.01 days in the control group and the differ-
ence was statistically significant (p<0.05)8. Duration 
of hospital stay in present study is comparable with 
the previous studies with some exceptions where 
postoperative hospital stay is much longer. One 
significant observation made by all these workers 
including present study is that postoperative hospi-
tal stay is significantly shorter in study group cases as 
compared to control group cases. It is possibly due 
to the fact that early feeding helps in early bowel 
movements, faster recovery, less postoperative 
complications leading to early discharge from the 
hospital.

Another study 7 also demonstrated that the length 
of hospital stay was significantly shorter in the early 
fed group with a median postoperative hospital 
stay of 5 days versus 9 days in the TPN group (P < 
0.001). This confirmed the beneficial effect of early 

oral feeding in reducing length of hospital stay with 
its physical, psychological and economic benefits. 

CONCLUSION

Early oral feeding after bowel anastamosis is well 
tolerated, helps in low anastamotic leakage, 
decreased wound infection and improved wound 
and anastomotic healing leading to short hospital 
stay and reduced treatment cost. Hence it is 
concluded that early oral feeding after intestinal 
anastomosis is safe, effective, and lead to decrease 
hospital stay and less financial burden on the 
patient, however we recommend a large sample 
size to confirm our findings.
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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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INTRODUCTION 

The process of intestinal anastomotic healing is 
similar to wound healing elsewhere in the body. The 
single most important molecule for the determining 
intestinal wall strength is collagen1.Traditionally, 
after abdominal surgery, the passage of flatus, or 
bowel, movement was the clinical evidence for 
starting an oral diet 2. Passage of flatus is the 
hallmark of resolution of postoperative ileus and 
usually occurs within 5 days 3. Early feeding is being 
investigated in terms of its benefits after different 
abdominal surgeries. It has established role in the 
outcome of patients with trauma and burns, 
although few investigators have studies its use after 
bowel anastomosis 4.

Early nutrition not only improve energy and protein 
intake but also decreases the negative impact of 
the metabolic response to surgery 5. Fast track reha-
bilitation or enhanced recovery after surgery 
enhances postoperative recovery and outcome. 
Nevertheless, early postoperative oral nutrition 
preserves organ functions based on rational princi-
ples and scientific data 6. It also helps in achieving 
early discharge criteria based on postoperative 
pain control, ambulation and complete recovery of 
gut and urinary bladder functions which remains 
similar to delayed oral feeding 7.

The standard technique for initiating and advanc-
ing oral diet after surgery is changing8. Although the 
use of nasogastric tubes (NGT) for Decompression 

post-operatively is less common, the introduction of 
oral diet is still often held. The resumption of an oral 
feeding may begin with sips of water, then clear 
liquids and then slowly to a regular diet. There is 
considerable evidence that this traditional 
approach can be avoided in most cases 9.   Recent 
literature suggests that early enteral feeding is well 
tolerated (65%-90%); decreases wound infections 
and shorten the hospital stay [5.8 + 3.09 (early) vs. 
10.56 + 7.01 (late) p <0.05] with no further increase in 
the anastomotic leakage [12% (late) vs. 8% (early)] 
10. 

The early enteral feeding in bowel anastamosis is 
being encouraged and this will lead to decrease 
hospital stay and less financial burden on the 
patient.

METHODS

A total of 80 patients underwent bowel anastomo-
ses at the local hospital of Karachi  were included in 
this study to record the effect of early versus 
delayed enteral feeding in terms of hospital length 
of stay. 

Inclusion criteria:
• Adult patients of either gender
• ASA 1 & 2
• All patients going for resection anastamosis of 
bowel in absence of infection

Exclusion criteria:
• Preoperative diagnosis of peritonitis.
• Stoma formation
• Metastatic tumors
Patients were checked for indications of intestinal 
anastomosis can be broadly divided into two cate-
gories; restoration of bowel continuity following 
resection of diseased bowel and bypass of 
unresectable diseased bowel. We have in this study 
a mix of small and large bowel anastomoses. 
• Our study also considered  the contraindications 
of Intestinal anstomosis in conditions of Severe sepsis
• Poor nutritional status like severe hypoalbumin-
emia
• Disseminated malignancy (multiple peritoneal 
and serosal deposits, ascites)
• Viability of bowel in doubt
• Fecal contamination or frank peritonitis
•  An unhealthy bowel condition precludes primary 
anastomosis
All patients fulfilling inclusion criteria were included 
in the study. Patients were randomly allocated into 

two groups of 40 each. Group A received oral feeds 
in the early postoperative period. Group B were on 
delayed feeding. Patients of both groups  were 
assessed clinically on daily basis after surgery and 
the  time of passage of flatus or stool noted and the 
duration of hospital stay was recorded .Data was 
compiled and analyzed statistically using 
Chi-square test to compare the duration of hospital 
stay with the variables under consideration.

Management:
Post-surgery complications like an anastomotic leak 
were diagnosed on the basis of clinical examination 
and such patients received intravenous fluid resus-
citation and broad spectrum antibiotics. Further 
management is dictated by the clinical scenario 
and, if patient stability permits, radiologic investiga-
tion was performed to localize the leak and deter-
mine its severity. Management strategies include 
observation, bowel rest, percutaneous drainage, 
colonic stenting, surgical revision, diversion, or drain-
age (30). All anastamosis of bowel are hand sewn 
using vicryl 2/0 and Lembert suture technique in all 
cases was explored by laparatomies.

RESULTS

The study was conducted on a total of 80 patients 
with early and delayed feeding correlating the 
mean outcome of the hospital duration. Figure 1 
compares the age distribution of the patients of two 
groups. The mean age was 39.21± 13.74 year 
(95%CI: 36.16 to 42.27) including 7(58.8%) male and 
33(41.3%) female.

Figure 1: Age distribution of the patients between 
two groups (n=80)

Figure 2: Gender distribution of the patients 
between two groups (n=80) 

Table 1: Mean Hospital Stay in Early and Delayed 
Enteral Feeding After Bowel Anastamosis

Independent sample t-test

The mean hospital stay (Table 1) was significantly 
low in group A as compared to group B. The rate of 
anastamotic leakage (Table 2) was low in group A 
than group B (7.5% vs. 25%; p=0.0034). Similarly para-
lytic stay, pneumonic patch, unsettling fever, deep 
venous thrombosis and wound dehiscence are also 
the reason of delay hospital stay. 

Table 2: Comparison of Anastamotic Leakage 
between Groups

*p value represents the Chi-Square test

DISCUSSION

Traditionally after abdominal surgery, the passage 
of flatus or bowel movement has been the clinical 
evidence for starting an oral diet. It is customary to 
keep the patients “nil by mouth” after gastrointesti-
nal anastomosis till patient passes flatus. However, 
adequate nutrition has always been a major goal in 
postoperative care and now it is being increasingly 
recognized that with holding oral feeds for few days 
after surgery in such cases leads to nutritional deple-
tion and its consequences. In the past few years, 
some studies have examined the role of early feed-

ing after gastrointestinal anastomosis and found 
that it improved immune competence, decreased 
septic complications, improved wound healing and 
possibly improved anastomotic strength.21-23.

In this study, the average age of the patients was 
39.21± 13.74 year (95%CI: 36.16 to 42.27) including 
7(58.8%) male and 33(41.3%) female. The mean age 
of the patients in our study group was comparable 
to Marwah et al, 2008 10 29.92±15.98 years and 38 
±14.34 years in the control group.

In this study the average hospital stay was signifi-
cantly low in group A than group B (3.83±2.86 vs. 
9.20±4.49; p=0.0005). Most common reason deter-
mined was anastamotic leakage that was 
observed in 13(16.25%) cases with delayed enteral 
feeding. Rate of anastamotic leakage was low in 
group A than group B (7.5 vs. 25%; p=0.0034). 
Recent literature suggests that early enteral feeding 
is well tolerated (65%-90%); decreases wound infec-
tions and shorten the hospital stay [5.8 + 3.09 (early) 
vs. 10.56 + 7.01 (late) p <0.05] with no further 
increase in the anastomotic leakage [12% (late) vs. 
8% (early)] 10.

In the previous studies although incidence of 
postoperative leak is mentioned but the fate and 
further management of these cases are not 
discussed. A significant observation from our study is 
that the mean hospital stay was significantly low in 
group A than group B for all age groups and 
gender. Delany et al 1998 25 reported  that early 
postoperative feeding was particularly beneficial 
for patients younger than 70 years old which is 
contrary to Difronzo et al 2004 26 as no significant 
differences for age was found  but suggested that 
males were more associated with early postopera-
tive feeding intolerance than females. Petrelli et 
al.2005 27did not find male sex to have an effect on 
whether patients would tolerate early oral feeding.
A study reported  the mean duration of postopera-
tive hospital stay of 5.8±3.09 days in patients and 
10.56±7.01 days in the control group and the differ-
ence was statistically significant (p<0.05)8. Duration 
of hospital stay in present study is comparable with 
the previous studies with some exceptions where 
postoperative hospital stay is much longer. One 
significant observation made by all these workers 
including present study is that postoperative hospi-
tal stay is significantly shorter in study group cases as 
compared to control group cases. It is possibly due 
to the fact that early feeding helps in early bowel 
movements, faster recovery, less postoperative 
complications leading to early discharge from the 
hospital.

Another study 7 also demonstrated that the length 
of hospital stay was significantly shorter in the early 
fed group with a median postoperative hospital 
stay of 5 days versus 9 days in the TPN group (P < 
0.001). This confirmed the beneficial effect of early 

oral feeding in reducing length of hospital stay with 
its physical, psychological and economic benefits. 

CONCLUSION

Early oral feeding after bowel anastamosis is well 
tolerated, helps in low anastamotic leakage, 
decreased wound infection and improved wound 
and anastomotic healing leading to short hospital 
stay and reduced treatment cost. Hence it is 
concluded that early oral feeding after intestinal 
anastomosis is safe, effective, and lead to decrease 
hospital stay and less financial burden on the 
patient, however we recommend a large sample 
size to confirm our findings.
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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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