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INTRODUCTION:

“Enhanced Recovery after Surgery”(ERAS) was known as “fast track”

surgery or “enhanced recovery protocol” (ERP).

In the previous decades, there has been a tendency to aim for a shorter

hospital stay following several surgical procedures, including Gastro

intestinal surgery. There are many reasons for this: firstly, increasing

knowledge. Secondly, the aim to reduce hospital stay based on economic

efficiency.

Enhanced recovery is a new way of improving the experience of patients

who need major surgery. It helps patients recover sooner so life can

return to normal as quickly as possible. It refers to patient-centered,

evidence-based and interdisciplinary team developed pathways for a

surgical specialty and facility culture to reduce the patient’s surgical

stress response, optimize their physiologic function and facilitate

recovery.

(ERAS) protocols comprise a combination of various perioperative

patient care methods using a multidisciplinary team approach that
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integrates evidence based interventions that reduce surgical stress,

maintain postoperative physiological function and accelerate recovery in

patients undergoing major surgery. ERAS protocols involve pre, intra and

postoperative elements and their fundamental aspects focus on the

preoperative counseling, no fasting, optimal fluid management, decreased

use of tubes, opioid-sparing analgesia and early mobilization.

More than 234 million major surgical procedures are performed globally

each year and despite advances in surgical and anesthetic care, morbidity

after abdominal surgery is still high. The Fast-track or enhanced recovery

after surgery (ERAS) clinical pathways have been proposed to improve

the quality of perioperative care with the aim of attenuating the loss of

functional capacity and accelerating the recovery process. The ERAS

pathways reduce the delay until full recovery after major abdominal

surgery by attenuating surgical stress and maintaining postoperative

physiological functions. The implementation of the ERAS pathways has

been shown to impact positively in reducing postoperative morbidity and

as a consequence length of stay in hospital (LOSH) and its related costs

are reduced.

Use of the ERAS pathway has been shown to reduce care time by more

than 30 percent and to reduce postoperative complications by up to 50
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percent. ERAS pathways have been implemented successfully in

specialties like pancreatic, gynecologic, cardiovascular, thoracic,

pediatric, orthopedic, colorectal surgery and urologic surgery. To this end,

this study aimed to evaluate the efficacy and safety of ERAS protocols

for patients with Gastro intestinal surgery.

ERAS is a multimodal peri-operative care pathway designed to achieve

early recovery for patients undergoing major surgery.

ERAS at first re-examines traditional practices, replacing them with

evidence based best practices when necessary. Second, it is

comprehensive in its scope, covering all areas of the patient”s journey

through the surgical process.

The key factors that keep patients in the hospital after surgery include the

need for parenteral analgesia, the need for intravenous fluids secondary to

gut dysfunction, bed rest caused by lack of mobility.

The central elements of the ERAS pathway address these key factors,

helping to clarify how they interact to affect patient recovery. In addition,

the ERAS pathway provides guidance to all involved in peri-operative
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care, helping them to work as a well-coordinated team to provide the best

care.

Reduce care time by more than 30%:

A recent study shows that ERAS programs allow patients to recover

much faster after their operation and this reduces the need for hospital

stay by about 30% or more than 2 days after major abdominal surgery.

Despite earlier discharge from the hospital, re admissions did not

increase.

Reduce complications by up to 50%:

ERAS reduce major complications after abdominal surgery by as much as

40%. In particular non-cardiac complications, such as those from the

lungs and cardiovascular systems are markedly reduced.

Although each components are effective in their own way, all

components should be put together to achieve maximum benefit. With

eras protocol, the length of hospital stay can be reduced to 2 to 4 days.

This reduced of length of hospital stay is achieved after all discharge
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criterias have been meet. Thus eras is advantageous in fulfilling complete

recovery of the patient compared to the conventional methods with least

length of hospital stay.The basic mechanism of eras is reducing the stress

response of organs to surgery which is evident by the early return of gut

function.

AIMS AND OBJECTIVES:

To study the effectiveness of “Enhanced Recovery After Surgery”(ERAS)

protocol compared with the conventional way of management of patients

undergoing gastrointestinal surgeries.
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REVIEW OF LITERATURE:

HISTORY:

The concept of enhanced recovery after surgery was initially proposed by

Professor Henrik Kehlet who explored the possible determinants of

post-operative morbidity in the late 1990s.Kehlet identified potential risk

factors that needed to be recognized and treated peri-operatively to

minimize the effects of surgical stress on the patient. He championed the

idea of working with a multidisciplinary framework. Together this has led

to a series of interventions which has been formulated into standardized

protocols to span a patient entire journey through the surgical process

with distinct elements in the pre-operative, intra-operative and

post-operative phase.

Colorectal surgery was the first specialty to implement ERAS in the early

2000s. These studies proved feasibility and demonstrated that patients

benefitted from shorter length of hospital stay and reduced post-operative

ileus and cardio pulmonary complications compared with standard care.

Enhanced Recovery After Surgery has also been feasible and safe in the

emergency colorectal setting, leading to shorter length of stay and faster

recovery of bowel function.
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Further ERAS implementation:

2002 - Colonic, rectal and Pancreatic surgery.

2003 - Cystectomy surgery

2004 - Gastric resection surgery

2006 - Anesthesia protocols, pathophysiology and Major gynecology

surgery

2007 - Bariatric, Liver resection and Head & neck cancer surgery

Upcoming - Esophageal resection and Thoracic non cardiac surgery.

Professor Kehlet’s worked at several different European centers and the

adoption of these ERAS principles is fast growing across US and all other

countries including India.



8

SUMMARY

The surgical management and surgical care of patients are undergoing a

drastic shift.

Conventional ways of peri-operative surgical care like prolonged fasting,

mechanical bowel preparation, keeping patients NPO with nasogastric

tubes for many number of days till there is obvious recovery from

paralytic ileus with bowel movements have been stopped. These drastic

changes involving pre-operatively, intra-operatively and post-operatively

have been formulated into ERAS protocols.



9

COMPONENTS OF ERAS

Pre-operative recommendations:

1. Counselling and information of the patient and the attenders”

2. Lesser period of fasting

3. carbohydrate loading.”

4. “Avoidance of bowel preparations.”

5. “DVT prophylaxis.”

6. “Antibiotic prophylaxis.”

Peri-operative recommendations:

1. “High O2 concentration peri-operatively”

2. “Hypothermia prevention.”

3. “Goal directed fluid therapy.”

4. “Use of shorter and transverse incisions .”

5. “Avoidance of DT and NG tubes.”

6. “Use of epidural analgesia and local blocks.”
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Post-operative recommendations:

1. “Avoidance of opiates”

2. “Early enteral feeding.”

3. “Early mobilization.”

4. “Restricted amounts of IV fluids.”

5. Audit.”

Function of ERAS with its types:
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“PRE-OPERATIVE COMPONENTS”

1) Detailed information and counseling

Patient and the attenders should be given complete information about the

disease and they have to be explained in detail about the procedure that

were planned for the patient. They can be educated using verbal or in a

diagramatic format. They should also be made known about the every

complications that may occur. Every patient who have been planned for

surgery should be counseled .This counseling and educative program of

the patient and the attenders need a dedicated special team. The team

members may be directly related to the patient in view of performing the

surgery and the team should also include other health care workers like

counselors, physical medical rehabilitation therapists, stoma care nurses,

nutritionist and anaesthetists and all other personals who will handle the

patients till their discharge. The information can be produced in a verbal

or written form for their easy understanding. The information must

include these:

a. “The core components of eras and its benefits.”

b. “”What does the patient should expect during the course of the

hospital stay.
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c. “Various issues which may delay discharge (like lack of social

support).”

d. “Clear instructions must be given regarding early mobilization,

early enteral feeding and breathing exercises. Active participation

of the patients themselves in their recovery should be sought .

e. “Patients who may require stoma should be trained appropriately

such that they are efficient at stoma care, even before surgery.”

This pre-operative counseling has improved patients satisfaction and

outcome.
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2) Reduced Fasting and carbohydrate loading:

Patients should in fasting for solid diet for about 6 hours before

anaesthesia and they are allowed to take clear fluids for upto two hours

before general anaesthesia.

 Patients should be allowed to eat solid foods until 12 midnight and

clear liquids until 2 to 3 hours before surgery

 Patients should be given a suitable drink rich in carbohydrate, up to

800 mL at bedtime the night before surgery and 400 mL on the day of

surgey for upto 2 hours before anaesthesia.

Overnight fasting with NPO of 8 hours before surgery was the

conventional way of preparation of patient before surgery. This has been

followed to reduce the stomach contents , thereby preventing

regurgitation, vomiting and aspiration. But, short periof of fasting with

allowance of clear fluid for upto 2 hours before surgery have been seen

beneficial as this has shown to improve the patients well being.

Carbohydrate loading of the patient along with a short fast has shown to
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maintain nitrogen balance and reduces insulin resistance post-opeartively.

The drink used for carbohydrate loading should be clear and residue free.

Diabetic Patients

Carbohydrate loading has been shown to be safe in diabetic

patients who are non insulin dependent diabetic patients. Studies have

shown that this carbohydrate loading does not cause hyperglycemia or

delayed gastric emptying. Glucose levels must be monitored at regular

intervals.

3) Avoidance of bowel preparation:

Traditionally patients were prepared for gastro-intestinal surgeries with

oral mechanical bowel preparation. This was done in view of reducing

sepsis even if there occurred a anastamotic leak. Now many studies have

shown and proved that avoidance of mechanical bowel preparation does

not reduce sepsis even if an anastomotic leak has occurred.
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Patients having an open or laparoscopic low anterior

resection (LAR) with or without a diverting stoma should take a MBP,

should not have any dietary restrictions prior to taking the MBP and then

afterwards should stay on clear liquids and should take a Fleet enema.

Open or laparoscopic colorectal procedure for patients

having except LAR ± diverting stoma (but including segmental resections,

APR, TPC, IPAA, etc) do not require MBP, should have no dietary

restrictions and should have a Fleet enema if they are having a left sided

anastomosis.

The mechanical bowel preparation can cause serious complications like

fluid imbalance, specifically the elderly.
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4.DVT prophylaxis:

Patients undergoing surgeries should be categorized into low, moderate or

high risk groups based on the risk factors for thromboembolism. Patients

coming under low risk, Graduated compression stockings can be used.

Intra-operatively , pneumatic compression device can be used.

Patients coming under moderate and high risk group for

thromboembolism should be started on low molecular weight

heparin( enoxaparin 20mg , sc) the night before surgery and continued

till he discharge of the patient. Patients at higher risk of thromboembolic

complications like residual malignancy or previous history of thrombosis,

hyper coagulable state patients should continue heparin for upto one

month after surgery.

Low molecular weight heparin has been recommended as single

daily dose for deep vein thrombosis prophylaxis because it is easy to

administer and has very few bleeding complications and other

complications when compared to unfractionated heparin.

LMWH can be combined with graduated compression stockings

for effective DVT prophylaxis.
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5) Antibiotic prophylaxis

A prophylactic dose of antibiotic should be given to all patients before

incising the skin. The choice of antibiotic should cover both aerobic and

anaerobic organisms. For procedures more than 4 hours or if there more

blood loss >1500ml, a second dose of antibiotic should be administered.
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Antibiotic prophylaxis has shown to be very effective in reducing the

wound infectious rate

Multiple doses increases risk of infections like Clostridium difficile.

Therefore single dose is beneficial and could be repeated on certain

circumstances.
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OPTIMISATION OF CO-MORBIDITIES

Smoking:

Smokers often have comorbidities due to smoking such as

chronic obstructive airways disease, emphysema, peripheral vascular and

ischaemic heart disease and cerebrovascular disease that can increase the

risk of perioperative complications independently. Smokers without these

comorbidities still have an increased perioperative risk, mainly due to

poor wound and tissue healing which can lead to wound infection as well

as cardiopulmonary complications such as chest infection.

Studies have been undertaken to assess whether shortterm

abstinence from smoking can improve outcome. The cessation of

smoking for 4 weeks prior to surgery has been shown to improve wound

healing. The use of nicotine replacement therapy (NRT) and counselling

facilitate preoperative smoking cessation.
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Other pharmacological interventions are also available.

Varenicline, in combination with two preoperative 15-minute

standardized counselling sessions, started 1 week before surgery and

followed up for 12 weeks, was shown to improve long-term smoking

abstinence (RR 1.45, 95% CI 1.01–2.07, P = 0.04) but not reduce

postoperative complications in comparison with placebo. However,

nausea occurred more frequently in patients treated with varenicline

(13.3% vs. 3.7%, P = 0.004).Antidepressants such as bupropion also

seem beneficial to improve smoking cessation, but limited data are

available in the perioperative setting.

Recommendation - Cessation of smoking and alcohol intake at

least 4 weeks before surgery is recommended. Encouraging patients is not

enough; pharmacological support and individual counselling should be

offered to every patient who smokes and to alcohol abusers undergoing

elective surgery.

Optimization of medical conditions, such as cardiovascular

diseases, anaemia, chronic obstructive airways disease, diabetes,

nutritional status and frailty and should follow international

recommendations.
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Glycaemic control (Preoperative):

Blood glucose levels increase during and after elective

surgery with the magnitude of hyperglycaemia depending upon the

patient’s metabolic state (fasting, fed, diabetes), the type of anaesthesia

and analgesia and the severity of surgical tissue trauma.

Strong evidence indicates that even moderate increases in

blood glucose are associated with adverse outcomes. Patients with fasting

glucose levels > 7 mmol/l or random blood glucose levels > 11.1 mmol/l

on general surgical wards showed an 18-fold increased in-hospital

mortality.

More recent observations suggest that the quality of

preoperative glycaemic control also is important. In fact elevated

HbA1c levels have been found to be predictive of complications after

cardiac and abdominal surgery.

Mere associations between two variables, i.e. glycaemia

and clinical outcomes, do not prove a direct cause–effect relationship.

At present there is insufficient evidence to demonstrate superiority of

strict glycaemic control (blood glucose levels within a normal and
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narrow range) over conventional management in surgical patients. As

in the ICU situation, it remains a balance between the benefits of

bringing down glucose levels vs. the risks of hypoglycaemia. For the

surgical patient on the ward, there is also the issue of the nursing

staffing and their capacity to monitor patients on intensive insulin

treatment to take into account.

A review of the effect of glycaemic control on the

incidence of surgical site infections was inconclusive, mainly because

of the small number of studies (n = 5), the heterogeneity in patient

populations, the route of insulin administrations, the definition of

outcomes measures and the fact that glycaemic targets were different

and/or were not achieved. Hence, to date, the optimal glucose level for

enhancing clinical outcomes is unknown.

Hence, Glucose concentrations should be kept as close

to normal as possible without compromising safety. Employing

perioperative treatments that reduce insulin resistance without causing

hypoglycaemia is recommended.
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Haemodynamic management Preoperative period:

Preoperative hydration deficit can vary according to patients’

comorbidities, preoperative fasting and use of preoperative mechanical

bowel preparation (MBP). The avoidance of prolonged preoperative

fasting, MBP and as well the administration of preoperative carbohydrate

(CHO) drinks have substantially reduced intraoperative fluid

requirements.

However, when MBP is indicated fluid and electrolytes

derangements occur even if patients are encouraged to drink. The

replacement of preoperative intravascular deficits should be based on

individualized intraoperative fluid administration strategies rather than

administering fluid based on anecdotal “textbook recipes”.
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INTRA-OPERATIVE COMPONENTS

1) Use of epidural analgesia and blocks:

Patients undergoing gastro-intestinal surgeries should receive

epidural analgesia before induction of general anaesthesia. Analgesics

can be administered through the epidural catheter for 48 hours. Make sure

the equipment does not interfere with patient’s mobilization.

The epidural catheter is placed in the epidural space at the level

of T9 and T10 and a local anaesthetic solution (Bupivacaine 0.15%) is

administered. This causes a blockade of the spinal nerves.

Epidural analgesia has shown to be effective in reducing post

operative surgical stress response and improving gut function by blocking

the sympathetic activityBut this blockage of sympathetic activity may

cause hypotension which is not responsive to IV fluids. In those

circumstances of non responsive hypotension, patient should be shifted to

ICU care and should be started on vasopressors or ionotrophes.

Other modalities like transverse abdominis blocks could be used

instead of epidural analgesia with local infiltration of analgesics .
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Analgesic requirements after laparoscopic surgery are lower and,

as such, epidurals may not have an added advantage and, on the other

hand, only increase the risk of epidural related complications. However,

this should not preclude the surgeon or the anaesthetist to use epidural

analgesia for laparoscopic surgery if they deem it to be safe and useful in

their local setting.

Abdominal trunk blocks:

Transversus abdominis plane (TAP) block and rectus sheath block.

Significant reduction of pain intensity and opioid consumption after

ultrasound-guided single-shot TAP blocks has been observed but it is

limited to the first 24 h after surgery. TAP blocks can also be

performed by surgeons from the peritoneal cavity before closing the

abdominal wall or laparoscopic

guided .
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.

2) High inspired O2 concentrations peri-operatively:

High inspired O2 concentration of 80% has to be delivered

intra-operatively during anaesthesia and post operatively for 6 hours. This

high concentration of O2 may be given through face mask.

Polymorphonuclear cells use this molecular oxygen to form free radicals

which form the effective line of defense against pathogens post
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operatively. This helps in wound healing by synthesizing collagen and

helps in angiogenensis.

This high oxygen concentration helps in anastomotic site healing

by improving vascular perfusion and has shown to reduce wound

infections.

There is also evidence that it minimizes post operative nausea and

vomiting.

3) Hypothermia Prevention

Hypothermia should be prevented intra-operatively till the patient

recovery is complete. This can be done by using warm air blankets.

Warming should be done actively till the temperature is above 36*c.

The core body temperature can be measured by an oesophageal probe.

Warm intravenous fluids should be used if the procedure is expected to

last for more than an hour.
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GA disrupts the normal thermoregulatory processes and can result in

hypothermia. Hypothermia causes an increase in the incidence ofSSI. SSI

occurs due to hypoxia secondary to peripheral vasoconstriction .

Other complications of hypothermia include coagulopathy, increases

cardiac morbidity and increases levels of circulating catecholamines with

a resultant exaggerated catabolic response.

Hypothermia prevention has been shown to reduce blood loss and prevent

infective and cardiac complications.

Warm IV fluids should be used if the procedure is expected to last for

more than an hour.

4) Intra-operative Fluid Management:

 Fluid management of Intraoperative scenarios should be a goal

directed based on the available parameters. These parameters include

but not limited to: electrocardiogram, heart rate, blood pressure, and

urine output. In some circumstance where monitors to measure

cardiac output and stroke volume are available, fluid therapy should

be titrated to optimize cardiac performance or stroke volume (Level

of evidence: Moderate‐High)

 Perioperative hemodynamics should be considered relative to baseline
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values rather than absolute values that need to be maintained.

Allowable changes in hemodynamics should be individualized to each

patient, but changes in heart rate and blood pressure of < 20% from

baseline is most often acceptable (Level of evidence: Moderate‐High)

 When hypovolemia is suspected, a fluid challenge of either crystalloid

or colloid (200-250 ml) should be tested. The response should be

reassessed using the available hemodynamic parameters. The fluid

challenge may be repeated based on a positive response e.g. a 10%

increase in stroke volume or an increase in blood pressure. Clinical

response to fluid challenge may be monitored by change in heart rate,

measurement/estimation of the pulse pressure variation, and blood

pressure before and after receiving the fluid challenge. Fluid

challenge should be repeated until there is no further increase in

stroke volume and/or improvement in the clinical parameters .

 Intraoperative crystalloid administration should consist of a balanced

salt solution (either Ringer’s Lactate or Plasmalyte) (Level of

evidence: Moderate‐Low)

 The rate of intraoperative fluid for maintenance should not be more

than 1‐2 ml/kg/hr. The use of an infusion pump may be considered to

reduce the risk of fluid overload (Level of evidence: Low)

 The administration of fluid for purposes other than optimization of the
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intravascular fluid volume should be avoided. For example, the

administration of crystalloid as a carrier for drug administration can

be reduced by using an injection port as close to the patient as

possible to avoid the need to flush in drugs with large amounts of

crystalloid (Level of evidence: Moderate‐Low)

 For patients who have had a mechanical bowel preparation, this fluid

deficit could be replaced using crystalloid up to 500ml. Response to

fluid challenge should be considered in determining the dose of

crystalloids (Level of evidence: Low)

 Crystalloid can be used to replace minor blood loss. Acute blood loss

during surgery can be replaced with crystalloids or colloids. Colloids

should be considered for situations requiring a rapid replacement of

intravascular volume (Level of evidence: Moderate‐ Low)

 Acute blood loss during the surgery can be replaced with the use of

colloids on a ratio of 1:1 (Level of evidence: Moderate‐Low)

 Use of normal saline should be reserved for patients who are

hyponatremic or hypochloremic (for example, those where there is

drainage of large volumes of gastric fluid or pre‐existing

derangements from diuretic use) (Level of evidence: Moderate‐Low)



35

The cardiac output should be continuously measured using an

oesophageal Doppler probe and fluid administration should be titrated

according to variation in the cardiac output.

Intra-operative splanchnic hypoperfusion may go undetected

with conventional monitoring, and this hypoperfusion causes delay

of return of gut function.

It can lead to bacterial translocation across the gut wall which can result

in sepsis

Administration of excessive amounts of fluid during surgery

can also result in delayed return of gut function and cardiac morbidity.

An oesophageal Doppler probe can be used to determine the

hemodynamic status in the peri-operative period and allows guided fluid

management.

LiDCO plus and LiDCO rapid and may be used instead of the

oesophageal Doppler which are other minimally invasive methods of

optimising the fluid balance .These systems depend on a Lithium dilution

technique to measure changes in haemodynamic parameters, such as

cardiac output and stroke volume, and provide continuous real-time

measurements.
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Fluid administration using Oesophageal Doppler.
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Haemodynamic management Intraoperative period:

Intraoperative fluid therapy aims to administer balanced crystalloid

solutions to cover the needs derived from the salt–water homoeostasis.

This is in contrast to volume therapy where goal-directed boluses of

intravenous solutions are administered to treat objective evidence of

hypovolaemia, and consequently improve intravascular volume and

circulatory flow.

Intraoperative fluid therapy should aim to maintain a near-zero fluid

balance and substantial weight gain of more than 2.5 kg should be

avoided. Intraoperative fluid requirements can be met with a basal

crystalloid infusion rate of 32 ml/kg/h. Crystalloid excess increases the

risk of pulmonary complications, prolonged ileus and delayed recovery.

Crystalloid isotonic balanced solutions should be preferred and 0.9%

saline solutions avoided. Hyperchloraemia caused by the use of 0.9%

saline solutions has been associated with kidney dysfunction prolonged

hospital stay and increased 30-daymortality.
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5) SURGICAL INCISIONS:

. For open surgery, a lower transverse incision must be used whenever

possible. If a transverse incision is not possible, a lower or upper midline

incision could be made. The length of the incision should be kept as short

as possible.

Consider these techniques when planning for a gastro

intestinal surgery.. Short transverse incisions produces less pain, does not

impair lung function significantly and the dose of analgesic required is

less when compared to vertical incisions. Studies have shown that the

incidence of wound gaping is less when compared to vertical incisions.
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6) Avoidance of DT and NG tubes:

Routine way of placing a abdominal drains and nasogastric tubes

must be avoided. A NG tube may be inserted and removed at the end

if gastric decompression is required during surgery.

Nasogastric tubes decompression causes delay in return of gut function.

It also causes pulmonary complications , promotes fever thereby

prolonging the length of hospital stay.

Traditionally abdominal drains are placed to evacuate collections

at the site of surgery and drain any anastomotic leak. It causes discomfort

and can hinder mobilisation.
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POST-OPERATIVE COMPONENTS:

1) Use of Paracetamol and non steroidal anti-inflammatory

drugs(NSAIDS) and the opiates avoidance:

Post operatively patients should be administerd with Paracetamol as

analgesic. NSAIDS like brufen or Diclofenac can be used for break

through pain. At all duration, when opiates are used, antiemetics should

be given in prior to prevent nausea and vomiting.

The delay of return of gut function have been shown to be caused by the

usage of opiates. They also cause nausea aand vomiting.Opiate avoidance

the use of Codeine and Tramadol. Instead of opiates, patients must be

administerd paracetamol and NSAIDS.
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2) Early postoperative diet:

Patients must be started on oral fluids on the evening of the

surgery and built up to liquid diet on 1st pod, semisolid diet on 2nd pod

with solid diet from 3rd pod. Patients who are not meeting their nutritional

requirements by 72 hours after surgery should be assessed by a dietician.

Studies have shown recently that early enteral feeding(within 24 hours

post-operatively) has been shown to be safe. Early enteral feeding has

also shown to reduce the risks of anastomotic leak, infections and reduces

the length of hospital stay.
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Transitional Menu:

3) Early mobilisation:

Patients has to be helped to sit out in a chair on the evening of

surgery followed by making patient ambulant on the same day or from 1st

POD. The physiotherapist should help patients in early mobilization.

Continuous patient education regarding the benefits of mobilisation is

recommended. It was shown in a randomised trial that avoidance of

bed-side entertainment systems is one pragmatic approach to encourage

mobilisation.
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4) Restricted amounts of FlUID MANAGEMENT:

 Patients who do not have adequate oral intake should receive not

more than 75 mL/hr of 2/3‐1/3 with 20 mEq potassium/day, or a

similar rate using a balanced salt solution if electrolyte replacement is

required. The routine use of saline is to be discouraged (Level of

evidence: Moderate‐Low)

 Postoperatively, volume status should be assessed before fluid

boluses are given. Boluses should not be given because of low urine

output or low blood pressure alone. Instead, the blood pressure, heart

rate, urine output and mental status of patients should all be

considered. In addition, the preoperative blood pressure should be
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considered when making decisions about the postoperative volume

status (Level of evidence: Moderate‐Low)



48

Haemodynamic management Postoperative period:

Early oral intake of fluids and solids following abdominal surgery should

be encouraged. If oral intake is tolerated, routine intravenous fluid

administration should be discontinued after PACU discharge and

restarted only if clinically indicated. In the absence of surgical losses to

cover physiological needs patients should be encouraged to drink 25–35

ml/kg of water per day (1.75–2.75 l for an average person).

After ensuring the patient is normovolaemic, hypotensive patients

receiving epidural analgesia should be treated with vaso-pressors.
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Impact of Surgery with ERAS Vs. Traditional Care:
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Special Circumstances:

1) Elderly patients and those with high co-morbidity:

Such patients have been shown to benefit from enhanced recovery

and should be included in these programmes. There is no evidence for

concern in including ASA 3 and 4 patients into ERAS programmes,

although the literature in this area is limited . Elderly patients may not be

able to cope at home after discharge if there is no one to assist them. This

may delay patient discharge, cognisant of the fact that the overarching

aim of ERAS is to enhance post-operative recovery, not to discharge

patients home earlier. The elderly may require a degree of input after

discharge and this may be in the form of regular telephone calls, a

home-visit by a health care professional or even by a relative. Therefore,

discharge planning should be initiated at a very early stage for these

patients.

Certain components of ERAS protocols may be even more relevant in

this cohort of patients. For example, Doppler guided fluid therapy may be

particularly useful in the elderly and high risk patients in whom accurate

fluid administration is possibly more important due to the increased risk

of fluid overload.
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2) Emergency surgery:

Although ERAS pathways have been primarily studied in the elective

setting, they should still be applied to the emergency situation. Although

in emergencies implementation of the preoperative components may not

be possible, every effort should be made to implement as many

components as possible.
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Continued audit should permit such problems to be detected early, and

necessary modifications made to discharge criteria, so as to ensure that

patients receive the best possible care..

Regular auditing and dissemination of results should be undertaken.

Wherever possible, an active research programme on ERAS related issues

is recommended. Regular audit and research can facilitate the

development of local ERAS protocols tailored to the specific

requirements of the institution.
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METHODOLOGY OF THE STUDY

The following study was conducted in Stanley medical college &

hospital . It is a prospective cohort international study , the source of the

study being patients admitted in general surgery wards for gastrointestinal

surgeries . The period of study was from october 2016 to june

2017 . Inclusion and exclusion criteria were made, only those patients

satisfying both those criterias were included in the study.
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Criteria for patients undergoing gastrointestinal surgeries:

Patients admitted in my unit for gastrointestinal surgeries formed the test

group while patients admitted in other units formed the control group .

The sample size of this study was

Test Group - 20 patients

Control Group - 20 patients

Patient admitted in general surgery ward , who fulfilled both inclusion

and exclusion criteria were selected . The patients and the attenders were

informed about the nature of study, the work up, the components of study

and the complications that may happen and those patients who gave

consent alone were included in this study . patients from my unit were

made into test group and others as control group.

A proforma was prepared to record the findings.
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1) PRE-OP COUNSELLING:

In the test group of 20 patients undergoing GIT

surgeries,each patient and their attenders were counseled adequately.clear

instructions were given regarding

-the nature of disease.

-the surgical procedure to be done.

-core components and its benefits.

-what the patient should expect during the course of hospital stay.

-instructions regarding early mobilisation, early feeding and breathing

exercises after surgery.

-counselling regarding active participation of patients themselves in the

recovery after surgery.

-patients who might have stoma were explained in detail about the stoma

and the patients and attenders were appropriately trained for stoma care

and counselled regarding quality of life with stoma even before surgery.

-then pre-operative education has shown to improve patients satisfaction

and allay anxiety.
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2) OPTIMISATION OF CO-MORBIDITIES:

-Patients were given adequate breathing exercises.

-alcoholics and smokers were made to sustain from it.

-nutritional status were improved.

-other medical co-morbidities were corrected and made fit for surgery.

This has enhanced post-operative recovery.

3) MINIMAL STARVATION AND CARBOHYDRATE LOADING:

-patients posted for surgery were kept in nil per oral for maximum of 6

hours before surgery.

- two hours before surgery they were administered 100 ml of 25%

dextrose and 500ml of 0.9%NACL.

4) AVOIDANCE OF MECHANICAL BOWEL PREPARATION:

-Oral mechanical bowel preparation were not done.

-surgeries involving left sided anastamosis of colon, patients were given

single phosphate enema on the morning of surgery.
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5) DEEP VEIN THROMBOSIS PROPHYLAXIS:

-All patients in the study were started on Deep vein thrombosis

prophylaxis.

-they were given injection. enoxaparin (low molecular weight heparin 20

microgram subcutaneously, night before surgery and continued for entire

length of hospital stay as OD.

-those patients at high risk of DVT ,the prophylaxis were continued for

upto one month after surgery.

6) ANTIBIOTIC PROPHYLAXIS:

-injection ceftriaxone 1g IV stat dose was given just prior to skin incision.

-for prolonged procedures (>4 hours),second dose was administered.
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INTRA OPERATIVELY:

1) EPIDURAL ANALGESIA AND LOCAL BLOCKS:

-all patients received epidural analgesia and continued it for 48 hours

post-operatively.

- few patients were given transverse abdominis plane block when epidural

catheters were not available in our centre as an alternative.

2) SURGICAL APPROACH AND INCISION:

-in this study only open surgeries were included and the length of the

incision were kept to the minimum as possible.

-a lower transverse incision was made whenever possible.

3) AVOIDANCE OF POST-OPERATIVE DRAINS,NASOGASTRIC

TUBES AND URINARY CATHETERS:

-Routine nasogastric tube ,drain tube were avoided.

-when nasogatric or drain tubes were placed ,they were removed just after

the purpose of keeping it was fulfilled.
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POST OPERATIVE COMPONENTS:

1) AVOIDANCE OF OPIATES :

Post-operatively patients were on epidural analgesia for 48 hours

-after it was removed they were administered IV paracetamol infusion

and diclofenac/brufen for breakthrough pain.

2) EARLY POSTOPERATIVE DIET:

-Patients were started on oral fluids on 1st post operative days.

-for patients with colostomy, oral diet was started within 24 hours

post-operatively.

-semisolid diet was started on 2nd POD.

3) EARLY POSTOPERATIVE MOBILISATION:

-Patients were helped to sit in a chair on the evening of surgery, they

were made ambulant from the 1st pod itself.

-The study patients were managed in the post-operative ward, examined

daily with PTR/BP/I/O CHARTS,blood investigations like

CBC,RFT,S.ELECTROLYTES were done everyday and assessed.

Complaints by patients were attended to immediately.
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-Regular wound dressings were done. Patients with Surgical site

infections were managed with wound dressings and antibiotics according

to culture and sensitivity.

-The other complications like anastomotic leak with enterocutaneous

fistula were managed conservatively as per the protocol with special

concern to hydration,diet ,antibiotic and strict monitoring of vitals.

-Patients with enterocutaneous fistulas were eventually healed.

All patients were followed up for a month after discharge with regular

weekly review and complications arising after discharge were also noted.



63

DATA EXTRACTION & STATISTICAL ANALYSIS

The collected data were analysed with IBM.SPSS statistics software

23.0 Version.To describe about the data descriptive statistics

frequency analysis, percentage analysis were used for categorical

variables and the mean & S.D were used for continuous variables. To

find the significant difference between the bivariate samples

Independent groups the Unpaired sample t-test was used.To find the

significance in categorical data Chi-Square test was used. In both the

above statistical tools the probability value .05 is considered as

significant level.
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Age Criteria:

The average age group of patients in test group is 49.

The average age group of patients in control is 44.
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Distribution on age:

Patients with age group of 51-60 years form most of the study group.

Patients with age group of 41-50 years form most of the control group.
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Patients with age group of 50-60 years forms most of the study

population.



67

Gender variation:

Test group patients have an average of 13 male and 7 female patients.

Control group patients have an average of 12 male and 8 female patients.
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Male patients form 63% of total population.

Female patients form 37% of total population
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There is significant ddifference in the length of hospital stay between

study group and control group.

Average length of hospital stay for study group is 7 days

Average length of hospital stay for control group is 14 days
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Complication scenario:

Study group has overall fewer complications when compared to control

group.
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DISCUSSION

In this study of comparing the effectiveness of ERAS with conventional

way of management of patients undergoing gastrointestinal surgeries

Test ( Group I ) - 20

Control ( Group II ) - 20

AGE DISTRIBUTION

The average age of patients undergoing gastrointestinal surgeries was 49

in the test group and 44 in the control group . As it is seen , the two pairs

jof grlups were almost identical . The age distribution was also similar

among the two groups . maximum age of a patient undergoing GIT

surgery was in this study and minimum age was

 Patients under age of 30 years 15% in test group , 20% in control

group . they account for around 17.5% .

 Patients from age group of 31-40 years was 10 % in test group , 15 %

in control group , totally they form 5% of total.

 Patients coming under age group pf 41-50 years was 20% in test

group , 35 % in control group and they make 27.5% of population.

 Patients from 51-60 years was 40% in test group , 25% in control

group , forming 32.5% of total study group.

 Patients above 60 years was 15% in test group and 1% in control

group , together accounting for around 10%.
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 There is statistical significance between test and control group

regarding age distribution.

GENDER DISTRIBUTION

The sex distribution of patients undergoing GIT surgeries are almost seen

in this study . The female patients in this study were 35% in test group

and 40% in control group , the average female patients were 37.5 % .

The male patients were 65% in test group and 62.5 % in control group .

The average male patients were 62.5 % in this study.

There is no statistical significance among gender distribution.

LENGTH OF HOSPITAL STAY

 The average length of hospital stay for test group patients were 7

days.

 The average length of hospital stay for control group patients were 14

days.

 There is statistical significant difference between test & control

group regarding length of hospital stay.

 The length of hospital stay for test group patients were very low

compared to control group.
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COMPARISON OF COMPLICATIONS

In this study , patients with nil complications were 30 , accounting for

75 % of total patients of which 16 patients were in test group and 14

patients in control group . patients with nil complications accounts for

about 80% and 70% in control group 3 patients in test group accounting

for 6% of total patients and 2 patients in control group accounting for

15% of total patients developed surgical site infections.

The test group with SSI form about 15% of population and 15% in

control group

Number of patients in test group who developed anastomatic leak were 0

and 1 patient accounting for 2.5% of total patients had anastomotic leak

The test group population formed 0% of a nastomotic leak , control

group patient formed around 1% of anastomotic leak.

Number of patient in test group who had enterocutaneous fistula was 0 &

2 patient in control group accounting for about 5% of total patients

Patients who developed enterocutaneous fistula were 0% in test group

and 2% in control group . they account for about 5% of total population.
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Anastomotic leak occurred in 1 patients which is 5% of control

population.

Enterocutaneous fistula occurred in 2 patients which is 10% of control

population

SSI occurs in 15% of test and control population . there is no difference

in occurrence of SSI between test and control population.

CONCLUSION

From this study , ERAS is beneficial in reducing the length of hospital

stay, cost effective with very fewer complications when compared with

the conventional management of patient undergoing gastrointestinal

surgeries.
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