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Introduction: 
Traditionally aft er abdominal surgery, the pas-
sage of fl atus or bowel movement is considered 
the clinical evidence for starting an oral diet. 
Th e resolution of postoperative ileus defi ned by 
the passage of fl atus usually occurs within fi ve 
days1,2. Postoperative dysmotility predominate-
ly aff ects the stomach and colon, with the small 

bowel recovering normal function 4-8 hours 
aft er laparotomy3. Postoperative management 
of patients undergoing abdominal surgery tradi-
tionally has involved the use of nasogastric tubes 
and avoidance of oral intake of fl uids or nutri-
ents until resolution of the postoperative ileus. 
Eff ective techniques to reduce postoperative 
ileus have been developed, and early postop-
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erative institution of oral nutrition may improve 
postoperative outcome3. 

Early oral feeding is an essential part of fast 
track surgery which has evolved as a result of 
coordinated eff ort to combine recent evidence 
based advances in the modern care of surgical 
patients4. Fast track rehabilitation or enhanced 
recovery aft er surgery is a multimodal program 
aiming at enhancing postoperative recovery and 
outcome5,6. 

A ‘nil by mouth´(NBM) approach aft er gut 
anastomosis surgery has been well known for 
many years due to transient paralytic ileus. Th e 
rationale of nil by mouth is to prevent postop-
erative nausea and vomiting and to protect the 
anastomosis, giving it time to heal before being 
stressed by food. However, it is unclear for how 
long the deferral of enteral feeding is benefi cial7. 
Early enteral nutrition (EN) has become very 
popular and received increasing att ention in re-
cent years8. Some claims that early enteral feed-
ing has bett er results than delayed enteral feed-
ing in term of wound and respiratory infections, 
hospital stay, mortality and vice versa. 

Th e catabolic response to surgery may lead to 
compromised immune function, diminished 
muscle strength, delayed wound healing, pro-
longed convalescence and overall increase mor-
bidity9. In patients undergoing gastrointestinal 
surgery, increased intestinal permeability asso-
ciated with sepsis and systemic infl ammation 
in addition to bacterial translocation has been 
hypothesized10, with improvement aft er enteral 
nutrition11, although this hypothesis remains 
debatable10. Contrary to the widespread belief, 
evidence from clinical studies and animal ex-
periments suggests that initiating early feeding 
is advantageous1. In several prospective stud-
ies, benefi cial eff ects of early oral feeding were 
shown with regard to the rate of infectious com-
plications and the length of hospital stay12.

Th e aim of this study was to evaluate the out-
come of early versus delayed oral feeding in 
elective cases undergoing small or large intesti-
nal anastomosis. 

Materials and Methods: 
Th is comparative study was carried out at Gen-
eral Surgery Department, Hayatabad Medical 
Complex Peshawar from Feb 2011 to Feb 2013 
aft er approval from local ethics committ ee, re-
cruiting 120 patients. Th ey were divided into 
two equal groups of 60 patients each aft er writ-
ten informed consent. Th e inclusion criteria ad-
opted was, patients between 16 and 70 years of 
either gender who underwent intestinal anasto-
mosis due to diff erent reasons. Th e exclusion cri-
teria were: all patients aged more than 70 years 
or less than 16 years, patients who had chronic 
liver, renal or heart diseases, those with diabe-
tes mellitus, acute gut obstruction, peritonitis, 
those who were using steroids, anaemic patients 
and massive small intestinal resection patients. 

Th e patients were admitt ed through out -patient 
department and the study purpose was explained 
to the patients. Informed writt en consent was 
taken from those who agreed to participate in 
the study. All patients included in the study were 
subjected to complete history taking, thorough 
physical examination and routine pre-operative 
investigation including complete blood picture, 
random blood sugar, coagulation profi le, serum 
urea and creatinine, serum electrolytes, ALT, 
AST, ECG and chest x-ray if needed. Distal loo-
pogram was done to exclude obstruction distal 
to anastomosis. All the patients were put on next 
elective operation theatre list. No pre- operative 
gut preparation was done in both groups and 
patients in each group underwent resection in-
testinal anastomosis under general anaesthesia 
by an experienced surgical team by single inter-
rupted extramucosal technique using vicryl 2/0 
under strict aseptic conditions. A single dose of 
1.5 gram cefuroxime and single 100 ml fl agyl in-
fusion was given to all patients at the time of an-
aesthesia induction and were continued for the 
fi rst 48 hours post-operatively. A closed drain-
age system was applied and N/G was passed in 
both groups.

In the group A patients, N/G was removed on 
fi rst post- operative day morning and oral liq-
uids (30ml/hr) were started and in case of nau-
sea and vomiting, the volume was decreased. 
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Th ose who tolerated liquids were started on 
free oral liquids at the second day followed by 
soft  diet at third day, then normal diet at fourth 
day and then lastly planned discharge at the fi ft h 
day. While in group B patients, N/G tube was 
removed 3-5 days aft er the operation when the 
N/G output was less than 30-50cc daily and 
there was no ileus and the bowel sounds were 
audible. Patients were then started on oral liq-
uids and the gradually shift ed from soft  semi-
solid diet to normal solid diet. 

All patients were monitored post-operatively to 
record the N/G removal time, tolerance to oral 
feed, nausea and vomiting, time of fi rst passage 
of stool and fl atus

duration of post-operative stay, wound infec-
tion, intra-abdominal abscess and anastomotic 
leak. Anastomotic leak was diagnosed clinically 
by the presence of all of the signs and symptoms 
of abdominal pain, raised pulse (>100/min), 
and temperature (100F°), abdominal tender-
ness and absent bowel sounds and leaks appar-
ent on gastrointestinal contrast studies or gut 
contents, either discharging from the wound 
or the anastomosis site (on re-exploration). All 
patients were followed up weekly at surgical 
out- patient clinic for one month for any post- 
operative complications or the need for hospital 
readmission.

Th e data was analysed in SPSS version 10.0. Re-
sults were presented in the form of tables and P-
value <0.005 was considered signifi cant. 

Results: 
A total of 120 patients were divided into two 
groups, with 60 patients in the EOF group 
and 60 in the DOF group. In EOF group age 
ranged from (22-69) years with a mean age 
of (46.15±14.39) and the majority of them 
were males (63%).In DOF group patient age 
ranged from (18-67) years with a mean age of 
(42.1±15.79) years with male predominance 
(53%). Statistical analysis showed no signifi -
cance (p=0.1446) as in (Table 1).

Th e indications for surgery in majority of the 

cases were closure of ileostomy/colostomy that 
had been done earlier in emergency. Fift y fi ve 
patients (91.6%) in group A and forty nine pa-
tients (81.6%) in group B had undergone previ-
ous laparotomy. Indications and type of surgery 
in group A included 42 (70%) ileostomy (en-
teric perforation 18, traumatic perforation 8, gut 
gangrene 4, tubercular abdomen 4, perforated 
appendix 4, low anterior resection 2, small gut 
tumour 2), 13 (21.6%) colostomy (sigmoid vol-
vulus 5, traumatic perforation 4, gut gangrene 3, 
colon tumour 1). In group B: 39 (62.9%) ileos-
tomy (enteric perforation 15, traumatic perfora-
tion 9, tubercular abdomen 5, small bowel gan-
grene 7, low anterior resection 3), 10 (16.6%) 
colostomy (sigmoid volvulus 5, traumatic perfo-
ration 3, low anterior resection 2). Th e remain-
ing 5 patients (8.3%) of group A (carcinoma 
colon 3, tubercular abdomen 2) and 11 patients 
(17.7%) of group B (carcinoma colon 5, small 
intestine tumour 2, tubercular abdomen 2, id-
iopathic faecal fi stula 2) underwent laparotomy 
for the fi rst time as shown in (Table 2). 

In group A, ileostomy closure was done in 44 
patients (73.3%), colostomy closure in 14 pa-
tients (23.3%) and ileocolic anastomosis in 2 
cases (3.3%). In group B, ileostomy closure was 
done in 42 patients (70%), colostomy closure in 
15 cases (25%) and ileocolic anastomosis in 3 
cases (4.8%).

Th e mean time of N/G removal were 
(1.58±0.42) and (4.55±1.90) days in EOF group 
and DOF group respectively which was statisti-
cally signifi cant (p=0.000). All patients in group 
A, N/G was removed on the fi rst post-operative 
day. In the DOF group 52 patients (86.6%) had 
N/G removed on 4th post-operative day and 8 
patients (13.3%) on 5th post day. All patients 
were satisfi ed with early N/G removal in the 
EOF group except 2 patients (3.3%), and 32 
patients (53.5%) in DOF group had discomfort 
due to the long period of N/G use.

Th e mean starting time of oral feeding for the 
two groups were (2.02±0.16) and (5.75±1.32) 
days for the EOF and DOF groups, respectively 
(p=0.000). Fift y four patients (87%) in the EOF 
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and fi ft y one patients (82.2%) in the DOF group 
tolerated the oral feeding successfully.

In group A, 6 patients (10%) had vomiting on 
starting early sips of fl uid on post-operative 
one which stopped spontaneously or with an-
tiemetic but without need for nasogastric re-in-
sertion, while in group B, only 4 patients (6.6%) 

had vomiting. Th ere was no statistical signifi -
cance diff erence between both studied groups 
(p=.3715).

Bowel sounds appeared on 1st post-operative 
day in 48 patients (80%) in group A, while in 
group B only 22 patients (35.4%) had bowel 
sounds on 2nd post-operative day. By third day 
all patients in group A and 42 patients (70%) in 
group B had normal bowel sounds. Mean time 
for appearance of bowel sounds was (1.08±0.27) 
and (3.01±0.6) days in EOF and DOF groups 
respectively which was statistically signifi cant 
(p=0.00). Mean time for passage of fl atus in 
group A was (1.32±0.55) days and in group B 
was (2.76±0.87) days respectively (p=0.000). 
Mean time for passage of stool was (2.28±0.89) 
days in group A and (3.92±0.90) days in group 
B, statistically signifi cant diff erence between 
two groups (P=0.000).

In group A, post-operative hospital stay ranged 
between (4-5) days with a mean length of stay 
(4.4±2.9), while in group B, the range of post-
operative stay was (7-15) days with a mean 
length of stay of (8.6±1.6) days, showed signifi -
cant diff erence between two groups (p=0.000).

Two patients (3.3%) in group A had post-
operative pneumonitis while none of the pa-
tients in group B had post-operative pneumo-
nia (p=.2479). Th ree patients (4.8%) in group 
A and seven patients (11.6%) in group B had 
wound discharge which was purulent in one 
case (1.6%) of group A and fi ve cases (8%)) of 
group B (p=.1034). In group A, the only patient 
having purulent discharge, swab culture revealed 
E.coli sensitive to amikacin. In group B, out of 
5 patients (8%) who had purulent discharge, 2 
revealed E.coli sensitive to amikacin, 2 revealed 
Pseudomonas sensitive to ciprofl oxacin and 1 
culture was sterile. All cases with discharging 
wound healed with conservative treatment and 
daily dressing.

Two patients (3.3%) in group A and eight pa-
tients (12.9%) in group B had anastomotic leak 
in the post-operative period which was statis-
tically signifi cant (p=0.047). In group A one 

Table 1: Patients demographics (n=120 patients)  

Item
Early oral feeding 
group (EOF) n=60

Delayed oral feeding 
group (DOF) n=60 p-value

 Mean Age (years) 46.15±14.39 42.1±15.79 0.1446

Sex
Male
Female

38 (63%)
22 (37%)

32 (53%)
28 (47%)

0.1773

Table 2: Indications and type of surgery 

Operation type
EOF group 
(n=60)

DOF group 
(n=60) p-value

Ileostomy closure Indications 44 (73.3%) 42 (70%) 0.4198

1. Enteric perforation 18 (40.9%) 15 (35.7%) 0.001

2. Traumatic 8 (18.1%) 9 (21.4%) 0.50

3. Gut gangrene 4 (9.0%) 7 (16.6%) 0.2644

4. Tuberculur 6(13.6%) 7 (16.6%) 0.5

5. Perforated appendix 4 (9.0%) 0 (0%) 0.059

6. Low ant resection 2 (4.5%) 3 (7.14%) 0.5

7. Small gut tumour 2 (4.5%) 1 (2.38%) 0.5

Colostomy closure Indications 14 (23.3%) 15 (25%) 0.5

1. Sigmoid volvulus 5 (35.7%) 5 (33.3%) 0.50

2. Traumatic 3 (21.4%) 3 (20%) 0.50

3. Gut gangrene 2 (14.2%) 0 (0%) 0.2479

4. Colon tumour 2 (14.2%) 5 (33.3%) 0.2195

5. Low ant resection 2 (14.2%) 0 (0%) 0.2479

6. Faecal fi stula 0(0%) 2 (13.3%) 0.2479

Ileo-colostomy 2 (3.3%) 3 (4.8%) 0.50

Table 3: Patients outcome in both groups (n=120) 
Item EOF group (n=60) DOF group (n=60) p-value
N/G removal time (days) 1.58±0.42 4.55±1.90 0.000

Start oral feed (days) 2.02±0.16 5.75±1.20 0.000

Nausea and vomiting 6 (10%) 4 (6.6%) 0.3517

Bowel sound audible (days) 1.08±0.27 3.01±0.6 0.000

 First pass fl atus (days) 1.32±0.55 2.76±0.87 0.000

 First pass stool (days) 2.28±0.89 3.92±0.90 0.000

Mean hospital stay (days) 4.4±2.9 8.6±1.6 0.000

Chest infection 2 (3.3%) 0 (0%) 0.2479

Wound infection 1 (1.6%) 5 (8.3%) 0.1034

Anastomotic leak 2 (3.3%) 8 (12.9%) 0.047

Mortality 0 (0%) 2 (3.3%) 0.2479
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patient (1.6%) of ileostomy closure, who had 
undergone ileostomy for enteric perforation 3 
month ago was discharged on 5th post-opera-
tive day, but was readmitt ed with peritonitis on 
17th post-operative day and operative fi ndings 
revealed multiple small perforations proximal to 
the anastomosis with 250 cc frank pus in pelvic 
cavity which were possibly due to enteric enteri-
tis relapse. Resection of involved segment with 
proximal ileostomy was done. In second pa-
tient there was faecal wound discharge on 11th 
post -operative day, was explored and operative 
fi ndings revealed proximal leak possibly occult 
iatrogenic gut injury during colostomy closure 
for sigmoid volvulus. Colostomy was done and 
patient was discharged on 6th post-op day aft er 
second surgery. In group B, four patients (6.6%) 
of ileostomy closure, who had undergone ileos-
tomy for tuberculus abdomen in two cases, en-
teric perforation in one case and gangrenous gut 
in one case had anastomotic leak between 12-18 
days aft er fi rst operation. Ileostomy was done in 
all four cases. Two patients (3.2%) had faecal 
wound discharge aft er 10th post-operative day, 
explored again and operative fi ndings revealed 
leak from colostomy closure site in one case and 
disruption of suture line, necrosis of gut margins 
with dense adhesions in second case at ileocolic 
anastomotic site. Colostomy and ileocolostomy 
was done in each cases. In two (3.2%) last cases 
of leak in group B, one had undergone low an-
terior resection and anastomosis without cov-
ering stoma for rectal tumor, was explored and 
anastomosis was done again with covering ileos-
tomy. In second case internal herniation of small 
gut with perforation was found on exploration 
proximal to ileostomy closure site, and again ile-
ostomy was done. Two patients (3.2%) in group 
B died, both because of sepsis and DIC due to 
anastomotic leak, and no mortality was noted in 
group A patient (p=.2479). 

Discussion: 
Intestinal anastomosis is frequently performed 
as an emergency and elective procedures due to 
traumatic rupture, benign or malignant perfora-
tions or obstruction and in some other infl am-
matory conditions. Th e traditional approach 
to start post-operative feeding following bowel 

anastomosis has been to await the resolution 
of post-operative ileus. During this period, pa-
tient remains with nasogastric tube for decom-
pression of gut and bowel. However, adequate 
nutrition has always been a major goal in post-
operative period and now it is being increasingly 
recognized that withholding oral feeds for few 
days aft er surgery leads to nutrition depletion 
and its consequences. 

Our study was conducted to evaluate the con-
cept of early versus delayed oral feeding in terms 
of primary outcome parameters including hos-
pital stay and surgery related post-operative 
complications in patients undergoing elective 
intestinal anastomosis. Our study was based 
on the fact that an early oral feeding aft er gut 
anastomosis improves wound healing as well 
as anastomotic strength and withholding oral 
feeds post-operatively does not seem to be rea-
sonable13 . 

A total of 120 patients were divided into two 
groups, with 60 patients in the EOF group 
and 60 in the DOF group. In EOF group age 
ranged from (22-69) years with a mean age 
of (46.15±14.39) and the majority of them 
were males (63%).In DOF group patient age 
ranged from (18-67) years with a mean age of 
(42.1±15.79) years with male predominance 
(53%). As regards age and sex, in the current 
study, no relation was observed between age and 
sex and tolerability and benefi ts of early postop-
erative feeding. Delany, et al14, found that early 
post-operative feeding was particularly benefi -
cial for patients younger than 70 years old. Pe-
trelli, et al15, did not fi nd male sex to have an ef-
fect on whether patients would tolerate early oral 
feeding. In group A, ileostomy closure was done 
in 44 patients (73.3%), colostomy closure in 14 
patients (23.3%) and ileocolic anastomosis in 2 
cases (3.3%). In group B, ileostomy closure was 
done in 42 patients (70%), colostomy closure in 
15 cases (25%) and ileocolic anastomosis in 3 
cases (4.8%) as shown in (Table 2). Th e mean 
time of N/G removal were (1.58±0.42) and 
(4.55±1.90) in EOF group and DOF group re-
spectively with statistically signifi cant diff erence 
between two groups (p=0.000). Th e mean start-
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ing time of oral feeding for the two groups were 
(2.02±0.16) and (5.75±1.32) days for the EOF 
and DOF groups, respectively, which was statis-
tically signifi cant (p=0.000).Fift y four patients 
(90%) in the EOF and fi ft y one patients (85%) 
in the DOF group tolerated the oral feeding suc-
cessfully. In his study by Stewart et al16, full diet 
was resumed within 2-13 days (mean 5 days) 
in EOF group and 5-14 days (mean 8 days) in 
DOF group which is comparable with present 
study. Fanaie and Ziaee1, found no eff ect of the 
type of anastomosis on tolerability and benefi ts 
of early post-operative feeding, as also shown in 
our current study. In group A, 6 patients (10%) 
had vomiting on starting early sips of fl uid on 
post-operative one, while in group B, only four 
patients (6.6%) had vomiting. Th ere was no 
statistical signifi cance diff erence between both 
studied groups (p=.3715).

Bowel sounds appeared on 1st post-operative 
day in 48 patients (80%) in group A, while in 
group B only 22 patients (36.6%) had bowel 
sounds on 2nd post-operative day. By third day 
all patients in group A and 42 patients (70%) in 
group B had normal bowel sounds. Mean time 
for appearance of bowel sounds was (1.08±0.27) 
and (3.01±0.6) days in EOF and DOF groups 
respectively. So a bowel sound appears in a sig-
nifi cant shorter period of time in group A as 
compared to group B, with a statistically signifi -
cant diff erence between two groups (p=0.000). 
In a study by Fanaie et al1, there was no signifi -
cance diff erence in the appearance of bowel 
sounds among cases of two groups (0.5±0.6 vs 
0.5±0.5) days (p=0.65). Mean time for passage 
of fl atus in group A was (1.32±0.55) days and 
in group B was (2.76±0.87) days respectively, 
which was statistically signifi cant (p=0.000). 
Mean time for passage of stool was (2.28±0.89) 
days in group A and (3.92±0.90) days in group 
B (p=0.000). In other similar studies, the time 
for passage of stool are comparable to present 
study. 

In group A, post-operative hospital stay ranged 
between (4-5) days with a mean length of stay 
(4.4±2.9), while in group B, the range of post-
operative stay was (7-15) days with a mean 

length of stay of (8.6±1.6) days, which was sta-
tistically signifi cant (p=0.000). In a study by 
Tito et al17, showed signifi cantly shorter mean 
hospital stay in early feeding group (2.5+1.7) 
days as compared to mean hospital stay in de-
layed feeding group of (9.93+2.60) days (p-
value=0.001). Two patients (3.3%) in group 
A had post-operative pneumonitis while one 
patients (1.6%) in group B had post-operative 
pneumonia (p=.2479). In a study by Tito, et al17, 
5 (4.1%) patients in early feeding group and 9 
(7.5%) in delayed feeding group had pulmonary 
pneumonitis.

Th ree patients in group A (4.8%) and seven 
patients in group B (11.6%) had wound dis-
charge which was purulent in one case of group 
A (1.6%) and fi ve cases of group B (8.3%). In 
group A, the only patient having purulent dis-
charge, swab culture revealed E.coli sensitive to 
amikacin. In group B, out of 5 patients who had 
purulent discharge, 2 revealed E.coli sensitive to 
amikacin, 2 revealed Pseudomonas sensitive to 
ciprofl oxacin and 1 culture was sterile. All other 
cases with non -purulent discharging wound 
healed with conservative treatment and daily 
dressing. So the overall rate of wound infection 
in current study was 1.6% in group A and 8.3% 
in group B, which was not statistically signifi cant 
(p=.1034). In a study by Marwah et, al18, 4% pa-
tients in early feeding group and 20% in the de-
layed feeding group had wound infections which 
was statistically signifi cant (p-value<0.05). Th e 
results of meta-analysis of 11 studies by Lewis 
et al7, have also showed that incidence of wound 
infection although not statistically signifi cant is 
less in early fed group (p=0.074).

In the present study two patients (3.3%) in the 
group A and eight patients (12.9%) in the group 
B had anastomotic leak, which was statistically 
signifi cant (p=.0.047). In group A, out of 2 cas-
es of intestinal leak fi rst patient having relapse 
of enteric enteritis requiring exploration and 
ileostomy. Th e second case was found to have 
iatrogenic leak proximal to the anastomosis. In 
group B, four patients (6.6%) of ileostomy clo-
sure had anastomosis leak, who had undergone 
ileostomy for tuberculus abdomen in two cases, 
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enteric perforation in one case and gangrenous 
gut in one case. Ileostomy was done in all four 
cases. Two patients (3.3%) had faecal wound 
discharge aft er 10th post-operative day, explored 
again and operative fi ndings revealed leak from 
colostomy closure site in one case and disrup-
tion of suture line, necrosis of gut margins with 
dense adhesions in second case at ileocolic anas-
tomotic site. Colostomy and ileocolostomy was 
done in each cases. In two last cases of leak in 
group B, one had undergone low anterior resec-
tion and anastomosis without covering stoma 
for rectal tumour, was explored and anastomo-
sis was done again with covering ileostomy. In 
second case internal herniation of small gut with 
perforation was found on exploration proximal 
to ileostomy closure site, and again ileostomy 
was done. In one study by Abid et al19, showed 
anastomotic leak in one patient (3.57%) in early 
group as compared to nine patients (32.1%) in 
delayed group which was statistically signifi cant 
(p=0.012), as also shown in our study of higher 
anastomotic leaks in delayed oral feeding group 
(p=0.047). In his study by Metwaly et al17, 
showed 20% and 23.3% leaks in the early ver-
sus delayed fed groups as compare to 3.3% and 
12.9% in early and delayed groups respectively 
in our current study. Marwah et al18, in his study 
showed 8% and 12% anastomotic leak in the 
early and delayed fed groups respectively. Two 
patients in group B died, both because of sepsis 
and DIC due to anastomotic leak, and no mor-
tality was noted in group A patient (p=.2479). 

Th e complications of early and delayed enteral 
feeding have been reported with controversies. 
Ahmad Dag,et al has reported the superiority of 
early enteral feeding and observed that the rate 
of wound infection (5.05% vs 7.00%), mean 
hospital stay (5.55 vs 9.0) days, and anastomotic 
leakage (2.02% vs 6.00%) were less in the early 
feeding group20. Th is is comparable to our cur-
rent study with wound infection (1.6% vs 8.3%), 
mean hospital stay (4.4±2.9 vs 8.6±1.6), and 
anastomotic leak (3.3% vs 12.9%) in the early 
versus delayed groups. On the other hand, Chat-
ter, et al has showed that in early feeding group 
the rate of nausea and vomiting (20% vs 13.3%), 
respiratory tract infection (16.6% vs 8.33%), 

anastomotic leakage (13.3% vs 5%) and mortal-
ity (6.6% vs 1.6%) was more than delayed en-
teral feeding group21. 

Conclusion: 
Early oral feeding aft er elective gastrointesti-
nal anastomosis is well tolerated, helps in early 
resolution of ileus, decreased wound infection 
and improved wound and anastomosis healing 
leading to short hospital stay, low anastomotic 
leak and reduced treatment cost. Th erefore, it is 
concluded that early oral feeding aft er intestinal 
anastomosis is safe, eff ective and benefi cial to 
the patients. 
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