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Abstract

Introduction:

Post-operative feeding plays an important role in wound
healing and decreases hospitalization duration. Upper
gastrointestinal tract surgery causes malnutrition by
damaging the absorption surface. This malnutrition affects
wound healing and also increases postoperative
complications. Animal-based experimental studies have
demonstrated that starving can influence collagen
production and lengthen the healing time (Kiyama ,
1999). Some surgeons believe that delaying postoperative
feeding decreases anastomosis leakage and protects
complications such as obstruction in ileus. Therefore, they
start postoperative oral feeding in gastrointestinal
operations 4-5 days after the operation. As a physiologic
regular pattern, in a fasting period, around two liters of
gastrointestinal secretions pass through GI lumen and
anastomosis site. So it is a miss concept to claim that early
oral feeding disrupts anastomosis healing. Several studies
have been performed from the 1970s that reveal early oral
feeding after lower and upper gastrointestinal tract surgery
can reduce gastrointestinal motility disorders, wound
infection, malnutrition in children and elderly,
hospitalization time, and mortality rate. (Martens &
Hendriks, 1991; Rizk , 2004). Thus, this study is
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conducted to evaluate the effects of early oral feeding on
anastomosis healing in theratasexperimental model.

Thirteen male Sprague-Dawley rats weighing
approximately 250 g, were kept in cages under 20°C
temperature and 40% of humidity for one week. Animals
were kept under the “American Association for
Accreditation of Laboratory Animal Care” guideline. Three
days before the operation, rats were fed similarly and were
fasted 12 hours prior to surgery. Ketamine 100 mg/kg and
Xylazine 10 mg/kg were used for anesthesia. Rats became
f ixed in a supine position on the operating table and a 3 cm
incision was made for entering the abdominal cavity. Four
centimeters of the jejunum was resected and an end to end
anastomosis was performed with a single-layer 6-0 Prolene
suture. To prepare a gastrostomy Nelatone catheter was
used and f ixed on the rats back. Finally, the incision was
closed in layers. After 12 hours of recovery, rats were divided
into two groups. The f irst group was nourished
immediately via a gastrostomy tube with a standard
commercial nutrition formula containing glucose, amino
acid, vitamins, electrolytes, and necessary minerals. Their
full dose energy intake was calculated 150 kcal/kg of body
weight which was delivered six times per day. The second

Materialsand methods:

Earlier reports on postoperative oral feeding in patients
with upper gastrointestinal surgery were forbidden by
some surgeons due to concerns regarding anastomosis
leakage. We investigated earlypostoperative feeding effects
on upper gastrointestinal anastomosis in the rat model.
Male Sprague-Dawley rats were subjected to the same
surgical manipulation, gastrostomy, and proximal jejunal
anastomosis. Rats were divided into two groups, one with
commercial nutrition formula early after surgery via
gastrostomy tube and another control group which
received Dextrose-Water a day after surgery trans-orally.
The anastomosis bursting pressure (ABP) and granulation
tissue in the anastomosis region were measured 5 days after
the operation. The ABP in the EN group was higher than
that in the control group. The Granulation tissue formation
in the control group was also statistically higher. Early
enteral feeding with nutrition formula does not lead to any
disturbance in the anastomosis healing process. Perhaps,
thatearly feeding initiationcausesa betterhealing process.
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group (control group) was kept fasted one day after the
operation and then Dextrose-Saline was started trans-
orally. Animals’ weight changes were recorded daily. Both
groups were anesthetized again after 5 days and
anastomosis bursting pressure (ABP) was measured. An
infusion pump was placed at 1.5 cm proximal to the
anastomosis site. Further, 1.5 cm distal to the anastomosis
was ligated by a 3/0 silk suture. Normal saline was infused
with 1ml/min speed and intraluminal pressure was
monitored and recorded continuously with a manometer
until theanastomosissitewasruptured.

Finally, at an equal distance of 1.5 cm from each side of
the anastomosis, jejunum was resected and sent for
pathology. The amount of granulation tissue at the
anastomosis site was evaluated by a pathologist using the
H&E staining technique. The results were given according
tothesizeof granulation tissueasshown inTable-1.

The results were analyzed using descriptive statistic
parameters such as mean, frequency. Chi-square and t-test
were performed using the Statistical Package of Social
Science (SPSS). The p-value of less than 0.05 was
considered statisticallysignif icant.

Within the f irst 24 hours after operation, three animals
passed away, two from the control group and one from the
EN group. One of them died because of internal bleeding.
Others may have died because of the adverse effect of
anesthesia due to the short interval between operation and
death time. Finally, 5 remaining rats in the control group
and 5 in EN group were examined for ABP, Granulation
formationand bodyweight. Theresultsare inTable-2.

Granulation tissue thickness was evaluated with H&E
(hematoxylin and eosin) method which it’s means in EN
and control groups were 2.48±0.3 mm and 1.80±0.2
respectively.

In the EN group, 3 rats had severe inflammation, 1 of
the animals had mild inflammation, and one had minimal
inflammation at the anastomosis site. In the control group,
one rat had severe inflammation, 3 had mild and 1 had
minimal inflammation at the anastomosis site. The
difference between the two groups was statistically
signif icant (p<0.01). The difference in daily weight means
was also signif icant (p<0.01) until the second surgery.
Animals mean weigh were 210±10 grand 183±16 gr in EN and
control groupsrespectively. ABP meanwas 193.5±24 mm Hg
in the EN group and 124.7±28 mmHg in the control group.

0 None none
1 =0.5 mm Minimal
2 0.6-1.0 mm Mild
3 1.1-2.0 mm Moderate
4 >2.0 mm Severe

Table-1: Grading of granulation tissue and inflammation rate

Grade Size of granulation tissue Inflammation rate

Results :

These twogroupsweresignif icantlydifferent (p<0.02).

Our results show that the healing of bowel tissue after
anastomosis would be better if oral feeding started as early
as possible. One of the most common and dangerous
complications in a gastrointestinal anastomosis is the
anastomosis leakage. Some researcher believes that early
post-operative feeding can cause injury to anastomosis site
by increasing intraluminal pressure, whereas two litters of
gastric and pancreatic secretion pass through bowel lumen
in NPO condition every day and we cannot be certain that
early feeding harms the anastomosis. The upper
gastrointestinal tract has a great role in food digestion and
nutrients absorption. Surgery can cause malnutrition,
malabsorption, and immunosuppression by itself. Delay
feeding may exaggerate these unwanted and hidden
complications and early postoperative oral feeding can
regulate them.

There are several methods of evaluating the healing
process in the anastomosis site. In this study, we have used
ABP (anastomotic bursting pressure) and granulation
tissue formation. ABP shows the tension and physiological
state of bowel tissue as an indirect determinant of the
balance between collagen synthesis and degradation. This
study reveals that ABP in the early oral feeding group was
signif icantly higherthan theothergroup.

Granulation tissue composed of abundant collagen
and f ibroblasts therefore increasing of this tissue is a
healing characteristic. The grade of inflammation in the
anastomosis site is a qualitative translation of the amount
of granulation tissue formation. The results of this study
show that early oral feeding can trigger more granulation
tissue formation and a more rapid healing process. This
f inding was supporting towhatwas found in some previous
studies (Gianotti ., 2000; Sagar 1979; Fukuzawa

., 2007). Thereare three hypotheses toexplain theeffectof
early oral feeding on wound healing. One of them expresses
that local irritation cause f ibroblasts and myof ibroblasts
growth in anastomosis site. Tomasek . (2002) showed
that traction and local irritation of wounds stimulate
f ibroblasts. In rats that underwent small intestinal
anastomosis, the results show that early oral feeding group
had better healing in contrast to other groups that have
received parenteral nutrition containing normal saline and
water through a gastrostomy. These results declare second
hypothesis that says presence of food causes local stretch
and also stimulation of collagen synthesis and tissue
proliferation. The third hypothesis is based on growth

Granulation tissue (mm) 1.80±0.2 2.48±0.3 <0.01
Weigh before II surgery (gr) 183±16 210±10 <0.01
ABP (mmHg) 124.7±28 193.5±24 <0.02

et al et al., et
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Table 2- Granulation tissues thickness

Variables Control EN group P value

Discussions:

Ambient Science (2020) Vol.-07(1): p. 05

Ambient Science, 2020: Vol. 07(1); 04-06
DOI:10.21276/ambi.2020.07.1.ra02RESEARCH ARTICLE



http://www.caves.res.in/

factors secretion stimulated by food material passage
(Tadano , 2011).

Early postoperative feeding decreases the anastomosis
leakage, infection and other complications of surgery
however mortality rate is not signif icantly lower than other
groups (Weng ., 2009). In 2011, Osland (2011)
conducted a meta-analysis and declared that post-
operative complications in early oral feeding groups were
less than other method of nutrition but hospitalization
period and mortality rate did not have a signif icant
difference from others. Perhaps the variety of results were
because of different methods of oral feeding and different
study design. The researcher suggested that early oral
feeding in the patient underwent emergency
gastrointestinal surgery can reduce complications and
enhancing recovery, this was also the statement which Lee

. (2014) by studying patients who referred toemergency
department.

The result of this study shows that early feeding
through the gastrostomy tube with a usual commercial
feeding formulaafteruppergastrointestinal anastomosis in
rats can induce granulation tissue formation. This also
would lead to a more resistant anastomosis. These could be
considered a determinant of the better and more rapid
anastomosis healing process. Besides, less weight loss is
anotherconsequenceof earlyoral feeding.

One limitation of this study was the fewer numbers of
animals. Another limitation was that the control group did
not receive intra venous fluid or nutrients because of some
technical limitations. In future studies, if the control group
can be fed with Intravenous fluid, it can mimic the usual
condition of patients after operation without early oral
feeding.
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