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ABSTRACT

Enhanced recovery after surgery (ERAS) is a
multimodal  convention  applied towards
perioperative patient consideration. Times
programs are executed by a multidisciplinary
group based on the patient, joining outpatient
clinical staff, preoperative nurses,
anesthesiologists, operative nurses,
postoperative recuperation staff, floor inpatient
nurses, dieticians, physical specialists, social
workers, and surgeons. Starting investigations
on perioperative  consideration  estimates
concentrated on  cardiovascular  medical
procedure. In this way, the improvement of the
ERAS Study Group in 2001 concentrated on
colorectal medical procedure and postoperative
result measures. Today, ERAS conventions have
been executed across numerous careful
subspecialties including: bariatric, breast,
plastic, cardiac, colorectal, esophageal, head and
neck, hepatic, gynecologic, neurosurgical,
orthopedic, pancreatic, thoracic, and urologic
medical procedure. The objective of ERAS
programs is to advance fast recuperation as
evaluated by diminishing the length of hospital
stay, complications and cost of specific careful
interventions. In the setting of the narcotic crisis
in America, there is additionally an expanding
center around limiting perioperative opiate use.
The motivation behind this audit is to think
about ERAS conventions across careful
subspecialties, concentrating on measured
measurements of progress, and to give a
reasonable and succinct synopsis of the writing
with respect to current ERAS practices and
achievement rates.
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Standards of ERAS

Enhanced recovery after medical
procedure (ERAS) has advanced a long way
from its early stages in heart medical
procedure and  improvement inside
colorectal medical procedure, presently
fusing most careful subspecialties including

bariatric, breast, plastic, cardiovascular,
colorectal, esophageal, head and neck,
hepatic, gynecologic, neurosurgical,
orthopedic, pancreatic, thoracic, and

urologic medical procedure. ' The ERAS
Study Group of 2001 prompted the
improvement of the ERAS Society (eras
society.org) ~ which  centers  around
distributing proof based agreement rules and

conventions (that draw on randomized
controlled preliminaries, meta-
examinations, and enormous planned

companion contemplates checked on by the
Grading of Recommendations, Assessment,
Development and Evaluation (GRADE)
System). @

Notwithstanding the careful
subspecialty, all ERAS conventions share
similar  targets:  preoperative  patient
streamlining, decline in perioperative stress,
support of postoperative  physiologic
function, and accelerated recovery time after
medical procedure. ® This is practiced by a
multidisciplinary group giving multimodal
perioperative patient consideration. The
multidisciplinary group joins outpatient
clinical  staff,  pre-operative  nurses,
anesthesiologists, operative nurses,
postoperative recovery staff, floor medical
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attendants, dieticians,
social workers, and surgeons. © The
multidisciplinary  endeavors center on
preoperative, intra operative and
postoperative periods of care (Table 1).
These multi-setting periods of care utilize
suggestions and rules portrayed by the
ERAS Society as solid or feeble dependent
on proposal evaluation and examination

|(or(;of level (high, moderate, low, very low).
2,3

physical advisors,

In the preoperative setting, ERAS
care components are additionally subdivided
into pre-admission and post-admission
components. In the pre-admission setting,
the  consideration is centered on
understanding Improvement including the
executives of co morbidities, careful data/
directing, dietary evaluations/
supplementation, restraint from unnecessary
alcohol utilization, and Smoking cessation.
® In a colorectal report that included stoma
training as a component of the ERAS pre-
admission instruction, all admission stay
was shorter as patients had the option to
foresee their post-careful necessities and
ensuing changes in everyday life. © Past
essential sustenance, a considerable lot of
the ERAS careful subspecialty rules centers
around supplementation with oral immune
nutrition in the 7 days before medical
procedure, notwithstanding, proof levels are
low to moderate. *® Studies show that
amino acids, for example, arginine,
glutamine, omega-3-unsaturated fats, and
ribonucleic acid modulate the immune
framework and direct inflammatory
reactions. Arginine secures against
ischemia and reperfusion injury, advances
T-cell development, and expands nitrogen
balance. Glutamine supplies vitality for gut
mucosa and is utilized in metabolic
procedures of immunological cells. Omega-
3-unsaturated fats adjust the creation of
lipids and proteins just as decrease systemic
inflammation. Nucleotides serve in protein

blend, encourage intestinal cell
development, and manage T-cell
invulnerable reaction. Since the main

clinical investigation of immune nutrition

by Daly in 1992, immune nutrition
definition has been adjusted to advance
dietary help. "

Past showing concentrated on at
least 6 hours of fasting to diminish gastric
residuals and breaking point the risk of goal
with enlistment of sedation and intubation.
Solid  suggestions  currently  bolster
admission of clear fluids (counting immune
nutrition) as long as 2 hours before medical
procedure, with no increased risk of
aspiration. ®¥ Besides, it has been
demonstrated that fasting prompts a
catabolic metabolic express that outcomes
in decreased liver glycogen stores just as
expanded insulin resistance and post-
operative stress. ® It has been very much
archived that postoperative hyperglycemia
is related with increased morbidity (for
example diseases, neuropathy, and renal
disappointment) and mortality; in this
manner severe glycemic control is a basic
part of post-careful consideration. Indeed,
even in patients with type 2 diabetes, the
organization of carbohydrate- rich drink
likely induces endogenous insulin release
preceding beginning of medical procedure,
and therefore promoting an anabolic instead
of a catabolic metabolic state. ©

At the point when patients were
given a 12.5% carbohydrate- rich drink,
there was no proof of postponed gastric
discharging and glucose concentration
returned to baseline, making it alright for
administration of clear fluid immune
nutrition as long as three hours before
sedation. 9 Another advantage of utilizing
preoperative low osmolar carbohydrate- rich

drink is to diminish by and large
gastrointestinal  distress, prompting a
decrease in postoperative sickness and

utilization of anti emetics. Y Other
preoperative proposals incorporate inside
arrangements, thrombo embolic
prophylaxis, nausea prophylaxis, and skin
readiness/antimicrobial prophylaxis. ¢
Intraoperative ERAS convention
rules center around limiting the stress of
medical  procedure by  encouraging
minimally invasive tecqgniques/ incisions,
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staying away from hypothermia, keeping up
liquid euvolemia, exacting glycemic control,
and diminished usage of surgical drains and
nasogastric tubes. @ All things considered,
there is some claim to fame explicit
subtleties. For instance, intraoperative liquid
administration is very hard to concentrate as
it is factor dependent on the
anesthesiologist.

Various observational investigations
have featured the idea of a U-formed

distribution to stay away  from
inconveniences identified  with hyPo
volemia and liquid over-load. 2

Institutional rules in liquid administration as
ERAS conventions will normalize revival
draws near and maintain a strategic distance
from varieties in volemic status.

Neuraxial anesthesia and anatomical
anesthetic blocks are likewise helpful
intraoperative  segments  of  ERAS
conventions to limit opiates use. A meta-
investigation of randomized controlled
preliminaries shows a noteworthy decrease
in opiates use in patients receiving
peripheral nerve blocks (PNB). Patients
getting PNBs report less pain very still and
on development 72 hours postoperatively,
which advances a shorter clinic remain and
increased physical therapy. %

Besides, patients experiencing single
limb orthopedic procedures (i.e. total knee
arthroplasty, anterior cruciate ligament
repair, etc) rate lower torment scores in any
event, when they utilize a mix of PNB and
opiates. Different modalities of provincial
agony control, for example, cross over
abdominis plane (TAP) hinder (with either
liposomal bupivacaine or bupivacaine) is
likewise useful to decreasing opiates use. ¥
Preventative blocks have exhibited results in
the peri operative period, yet in addition
enduring impacts. Setting up adequate
afferent bar preceding careful entry point
diminishes the nociceptive blast that
prompts focal refinement and ensuing
advancement of incessant pain. **

Postoperative  proposals  center
around early come back to work, with quick
preparation and prompt/early come back to

oral nourishing admission. These objectives
are practiced by concentrating on
multimodal torment control, while limiting

opiates consequently diminishing
postoperative sickness/heaving and
expected ileus. This is additionally

enhanced with multi-modular sickness
prophylaxis and gastrointestinal  mu-
receptor foes, taking into consideration
expanded early oral admission. ¢ ¥ The
conventional preparing of keeping patients
nil per os (NPO) with a moderate dynamic
eating regimen is established in fears around
confusions, for

Example, sickness/retching, desire,
and anastomotic breakdown. Expanding
proof  backings that  postoperative
sustenance in as right on time as 24 hours is
related with a decrease in ethical quality and
no mischief identified with anastomotic
release. @ 7 Notwithstanding glucose
organization, protein admission is key in
accomplishing anabolic digestion to help
post-careful recuperation. In patients who
meet clinical models for unhealthiness,
enteral taking care of inside 24 hours is
suggested and nourishment backing ought to
be kept up for at any rate a month. In the
elective medical procedure populace,
tolerant accepting a high-protein diet
(> 60% of day by day Protein necessities) in
postoperative days 0-3 are found to have
Ejlg)creased length of medical clinic remain.

At long last, accomplishment of
ERAS conventions is reliant on a
multidisciplinary group including physical
advisors, dieticians, and social specialists in
the  postoperative stage. A  meta-
investigation featured the significance of
cooperation, correspondence, and
exhaustive staff instruction for simplicity of
program usage. ¥ For bariatric patients
experiencing laparoscopic sleeve
gastrectomy or Roux-en-Y gastric detour, a
multidisciplinary follow-up program
including a postoperative day 7 calls from
the doctor's office was vital to the
convention. ®®  The creators even
characteristic quite a bit of their high-
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volume focus accomplishment to the group
model to instruct patients, families, and staff
S0 as to maintain a strategic distance from
difficulties because of mistaken
assumptions.

RESULTS, ANALYSIS AND
RESEARCH

The standard occupant of ERAS
conventions depends on clinical results and
investigation of progress measurements.
The ERAS Society gives a solid proposal
evaluation to the orderly review of rules,
taking into account assurance of clinical
achievement and proceeded with center
around proof based conventions. The

assortment ~ of  convention  specific
information encourages examination of
focus specific information and correlation
with different ERAS habitats; taking into
consideration refining of conventions to
improve results.

Clinical achievement and
improvement is estimated quantitatively and
incorporates information assortment for a
large number of postoperative results as
exemplified by the ERAS convention
information for elective colorectal medical
procedure. These clinical results can be
contrasted with the consistence of colorectal
ERAS parts (Table 1).

Table 1-Phases of ERAS care protocol elements

Preoperative

Intraoperative

postoperative

Medical optimization

neuraxial anesthesia/

immediate mobilization/

Nutritional supplementation

anatomical blocks

physical therapy

Nausea prophylaxis

minimal invasive incisions

immediate PO nutrition

Alcohol/smoking cessation
(minimized narcotics)

avoiding hyperthermia

multimodal pain control
(_minimize narcotics)

Surgical counseling

fluid euvolemia

nausea prophylaxis

Limited fasting

strict glycaemia control

social work

Univariate and multivariate
investigation can be performed utilizing a
huge number of patient variables (sex, age,
American Society of Anesthesiologist
(ASA) order, body mass index (BMI), co
morbidities) and operative components
(neoadjuvant treatment, procedure type, and
surgical approach). %

The ERAS society keeps up an
online database, ERAS Interactive Audit
System, considering huge multicenter
information assortment. Y Results from
this database have been distributed in
various portions over numerous careful
claims to fame, including a huge companion
survey from 2008 to 2013 of 2,352
colorectal medical procedures performed at
more than 13 diverse clinical focuses across
6 countries. This investigation demonstrated
that the expansion in ERAS convention
consistence prompted diminished
emergency clinic remains and less
inconveniences (Table 1). ®V Patients with
more noteworthy than 90% consistence to
ERAS conventions had a 25% shorter
emergency clinic stay when contrasted with

patients with under half ERAS consistence.
Patients experiencing laparoscopic medical
procedure demonstrated diminished
emergency clinic remain and generally
speaking diminished complications. “* This
information has been remotely approved by
a huge number of surveys, including a
Cochrane Review investigating 4 separate
randomized controlled preliminaries
(RCTs), demonstrating diminished generally
speaking  complications and  shorter
emergency clinic remains with ERAS
convention consistence. *?

ERAS was initially designed in the
setting of elective colorectal cancer
resection; however, the tenants and
protocols designed apply across multiple
surgical subspecialties. The ERAS Society
currently has 22 separate consensus reviews
and recommendations, including: cardiac,
gynecologic oncology, thoracic,
esophagectomy, breast, head/neck, bariatric,
pelvic, pancreaticoduodenectomy, bladder,
?astrectomy, and gastrointestinal surgeries.
Y Similarly, the data continues to show a
statistically significant decreased length of
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hospital stay with a trend towards decreased
complications with ERAS implementation.
A subsequent Cochrane Review published
in 2016, (focusing on major upper
gastrointestinal, liver, and pancreatic
surgery) included 10 RCTs with collectively
over 1000 patients undergoing surgery (499
randomly assigned to ERAS protocol and
515 previous standard of care), continued to
replicate previous results showing decreased
hospital stay with increased ERAS
compliance. 3) Notwithstanding,
diminishing length of emergency clinic
remain, ERAS protocol have been
connected to decreased generally human
services costs. In an orthopedic model
taking a gander at absolute hip or knee joint
substitutions, the mean emergency clinic
length of remain was less for those in the
ERAS protocol compared with standard
medicines. The decrease in human services
costs related with the ERAS convention was
likewise critical dependent on cost of
wandering medical procedure, emergency
clinic care every day, and non-intrusive
treatment meetings, in spite of the extra
expense of medications. ¢*)

Beside  early  recovery and
diminished emergency clinic stays, ERAS
protocol objectives incorporate diminished
intraoperative and postoperative opiate use.
Multimodal opiate saving pain control is the
focal precept of all ERAS rules which
empowers usage of non-steroidal mitigating
operators, acetaminophen, gabapentinoids,
local/neuraxial sedatives, and intravenous
ketamine or lidocaine mixtures. @ In
patients experiencing mastectomy (with
prompt sub pectoral embed based
recreation) a multi-modular, narcotic saving
ERAS convention has been appeared to
fundamentally lessen the measure of opiate
use in postoperative days 0-2. ®® The
mastectomy explicit ERAS convention

concentrated intensely on preoperative
organization of gabapentin related to
postoperative utilization of ibuprofen,
acetaminophen, and ondansetron.

Correspondingly, the 2015 Mayo Clinic
preliminary showed altogether less opiates

use in postoperative days 0-3 for patients
experiencing free-fold breast recreation
utilizing an abdominal donor site. ¢

Strangely, despite the fact that
patients in ERAS and customary
consideration after medical procedure

bunches revealed comparative pain scores,
there was a 71% diminishing in the measure
of oral morphine identical utilized in the
ERAS companion. Also this is approved
across careful subspecialties. Execution of
ERAS multimodal absence of pain during
ventral hernia fix has indicated a diminished
narcotic Prerequisite postoperatively with
close to end of requirement for tolerant
controlled absence of pain. ®® A meta-
investigation of 27 randomized clinical
preliminaries appeared while half of
colorectal patients despite everything
utilized opiates in medical clinics, most
didn't require opiates after release. The test
in breaking down pain control with ERAS is
that the current information doesn't show
express  connection  between's ERAS
convention consistence and post-release
opiate utilization. ®® Tolerant choice may
likewise be one-sided due to narcotic
introduction, body mass index, and history
of chronic pain diagnosis;  further
investigations are required in this setting. "

Future Directions

ERAS protocols have been made for
and actualized over a developing rundown
of careful subspecialties, new turn of events
and examination has ventured into acute
care and trauma surgery, with encompassing
urgent colectomy. ¥ Along these lines,
ERAS protocols are picking up footing
inside the obstetric field especially with
cesarean sections, whereby release can be
considered on postoperative the very first
moment. ® Past venture into other careful
subspecialties, ERAS  protocols are
increasing  expanded legitimacy and
believability with long term follow-up
reaching out more than 10 years and an
expanding number of randomized controlled
preliminaries supporting the practices. New
investigations are focusing on results past
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the perioperative period, including generally
speaking mortality. © Specialty specific
results are accepting more examination
consideration, including oncologic specific
information relating to time to adjuvant
treatment, malignant growth repeat, and
disease free endurance. “? Certain ahead of
schedule in-vivo creature models have
proposed that expanded fundamental
pressure/torment and conceivably opiate
utilization can advance tumor development
and metastases, along these lines basic the
significance of ERAS protocols with multi-
modular pain control with narcotic saving
other options. ® Despite the fact that
information is missing on whether Times
protocols can empower a reduction in
opiates utilization and reliance following
release, this ought to get more exploration
consideration in the coming years, given the
expanded relevance of this plan in the
setting of the current narcotic pandemic in
America.

Impediments

Significant impediments to ERAS
protocols' prosperity depend on usage limit
inside a clinical focus and consistence to
protocol rules. Applying a normalized
perioperative consideration routine over
numerous settings (counting outpatient
centers, preoperative facilities, working
rooms, post-anesthesia recovery rooms, and
inpatient  wards) requires noteworthy
coordination inside a preset
multidisciplinary group. %  Numerous
examinations have demonstrated absence of
ERAS protocol consistence inside one of the
multi-disciplinary periods of care. A huge
multi-focus study including more prominent
that 400 patients experiencing colorectal

medical  procedure  show  expanded
consistence inside the preoperative and
operative  periods, anyway there is

noteworthy varieties from protocol in the
postoperative period. Y A worldwide
report including more than 1,000 patients
experiencing colorectal medical procedure
shows that almost half of patients have a
nasogastric tube left postoperatively, despite

the fact that ERAS colorectal protocols call
for expulsion after the tasks. ©? ERAS
protocols have been approved over various
careful subspecialties; anyway a significant
constraint to effective practice has been and
keeps on being consistence all through all
periods of patient care.

CONCLUSION

ERAS protocols utilize multimodal
and multidisciplinary endeavors to upgrade
quiet mind in the preoperative, operative,
and postoperative setting. These protocols
have picked up

Acknowledgment and usage over all
careful subspecialties and are supported by
an expanding measure of clinical result
information with consistent investigation of
rules for quantifiable achievement. ERAS
protocols are consistently revised to help
increment protocol compliance and improve
recovery metrics following surgery. ldeally,
this will improve clinical results and control
healthcare costs.

Conflict of interest
All authors declare no conflicts of interest.

Authors’ contribution
Authors have equally participated and shared
every item of the work.

REFERENCES

1. ERAS Society List of Guidelines [Internet].
[Cited 2019Sep.24]. Awvailable from:
http://erassociety.org/

2. Gustafsson UO, Scott MJ, Hubner M,
Nygren J, Demartines N, Francis N, etal.
Guidelines for Perioperative Care in
Elective Colorectal Surgery: Enhanced
Recovery After Surgery (ERAS ((R)))
Society Recommendations: 2018. World J
Surg.2019; 43(3):659-95.

3. Ljunggvist O, Scott M, Fearon KC.
Enhanced  Recovery  after  Surgery:
AReview. JAMA Surg. 2017; 152(3):292-8.

4. Dang JT, Szeto VG, Elnahas A, Ellsmere J,
Okrainec A, Neville A, et al. Canadian
consensus statement: enhanced recovery
after surgery in bariatric surgery. Surg
Endosc.2019.

International Journal of Science and Healthcare Research (www.ijshr.com) 324
Vol.5; Issue: 3; July-September 2020


http://erassociety.org/
http://erassociety.org/

10.

11.

12.

13.

14.

15.

Maged MN et.al. Enhanced recovery after surgery (ERAS): review article

Forsmo HM, Pfeffer F, Rasdal A, Sintonen
H, Korner H, Erichsen C. Pre- and
postoperative stoma education and guidance
within an enhanced recovery after surgery
(ERAS) programme reduces length of
hospital stay in colorectal surgery. Int J
Surg. 2016; 36(PtA):121-6.

Helminen H, Raitanen M, Kellosalo J.
Immunonutrition in elective gastrointestinal
surgery patients. Scand J Surg.2007;
96(1):46-50.

Daly JM, Weintraub FN, Shou J, Rosato EF,
Lucia M. Enteral nutrition during
multimodality therapy in upper
gastrointestinal cancer patients. Ann Surg.
1995; 221(4):327-38.

Svanfeldt M, Thorell A, Nygren J,
Ljunggvist O. Postoperative parenteral
nutrition while proactively minimizing
insulin resistance. Nutrition.2006;
22(5):457-64.

Gustafsson UO, Nygren J, Thorell A, Soop
M, Hellstrom PM, Ljungqvist O, etal. Pre-
operative carbohydrate loading may be used
in type 2 diabetes patients.
ActaAnaesthesiol Scand. 2008; 52(7):946-
51.

Yilmaz N, Cekmen N, Bilgin F, Erten E,
Ozhan MO, Cosar A. Preoperative
carbohydrate nutrition reduces postoperative
nausea and vomiting compared to
preoperative fasting. J Res Med Sci. 2013;
18(10):827-32.

Nerve blocks in the management of
postoperative  pain:  challenges and
carbohydrate nutrition reduces postoperative
nausea and vomiting compared to
preoperative fasting. J Res Med Sci.2013;
18(10):827-32.

Makaryus R, Miller TE, Gan TJ. Current
concepts of fluid management in enhanced
recovery pathways. Br J Anaesth.2018;
120(2):376-83.

Joshi G, Gandhi K, Shah N, Gadsden J,
Corman SL. Peripheral opportunities. J
ClinAnesth. 2016; 35:524-9.

Guerra L, Philip S, Lax EA, Smithson L,
Pearlman R, Damadi A.
TransversusAbdominis Plane Blocks in
Laparoscopic Colorectal Surgery: Better
Pain Control and Patient Outcomes with
Liposomal Bupivacaine than Bupivacaine.
Am Surg. 2019; 85(9):1013-6.

Searle RD, Simpson KH. Chronic post-
surgical pain. Continuing Education in

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Anesthesia, Critical Care and Pain.2010;
10(1):12-4.

Wischmeyer PE, Carli F, Evans DC,
Guilbert S, Kozar R, Pryor A, et al
American Society for Enhanced Recovery
and Perioperative Quality Initiative Joint
Consensus  Statement on  Nutrition
Screening and Therapy Within a Surgical
Enhanced Recovery Pathway.
AnesthAnalg.2018;126(6):1883-95
Andersen HK, Lewis SJ, Thomas S. Early
enteral nutrition within 24h of colorectal
surgery versus later commencement of
feeding for postoperative complications.
Cochrane  Database  Syst  Rev.2006
(4):CD004080.

Yeung SE, Hilkewich L, Gillis C, Heine JA,
Fenton TR. Protein intakes are associated
with reduced length of stay: a comparison
between Enhanced Recovery after Surgery
(ERAS) and conventional care after elective
colorectal surgery. Am J ClinNutr.2017;
106(1):44-51.

Cohen R, Gooberman-Hill R. Staff
experiences of enhanced recovery after
surgery: systematic review of qualitative
studies. BMJ Open.2019; 9(2):e022259.
Trotta M, Ferrari C, D'Alessandro G, Sarra
G, Piscitelli G, Marinari GM. Enhanced
recovery after bariatric surgery (ERABS) in
a high-volume bariatric center.
SurgObesRelat Dis.2019.

Group EC. The Impact of Enhanced
Recovery Protocol Compliance on Elective
Colorectal Cancer Resection: Results from
an International Registry. Ann Surg. 2015;
261(6):1153-9.

SpanjersbergWR, Reurings J, Keus F, van
Laarhoven CJ. Fast track surgery versus
conventional  recovery strategies  for
colorectal surgery. Cochrane Database Syst
Rev. 2011(2):CD007635.

Bond-Smith G, Belgaumkar AP, Davidson
BR, Gurusamy KS. Enhanced recovery
protocols for major upper gastrointestinal,
liver and pancreatic surgery. Cochrane
Database Syst Rev.2016; 2:CD011382.
Vendittoli PA, Pellei K, Desmeules F,
Masse V, Loubert C, Lavigne M, etal.
Enhanced recovery short-stay hip and knee
joint  replacement program improves
patient’s outcomes while reducing hospital
costs. OrthopTraumatolSurg Res. 2019.
Wick EC, Grant MC, Wu CL. Postoperative
Multimodal Analgesia Pain Management

International Journal of Science and Healthcare Research (www.ijshr.com)

325

Vol.5; Issue: 3; July-September 2020



26.

217.

28.

29.

Maged MN et.al. Enhanced recovery after surgery (ERAS): review article

with Nonopioid Analgesics and Techniques:
A Review. JAMA Surg. 2017; 152(7):691-
7.

Kennedy GT, Hill CM, Huang Y, So A,
Fosnot J, Wu L, et al. Enhanced recovery
after surgery (ERAS) protocol reduces
perioperative narcotic requirement and
length of stay in patients undergoing

mastectomy with implant-based
reconstruction. Am J Surg.2019.
BatdorfNJ, LemaineV, Lovely JK,

BallmanKV, GoedeWJ, Martinez-JorgeJ,
etal. Enhanced recovery after surgery in
micro vascular breast reconstruction. J
PlastReconstrAesthet Surg. 2015;
68(3):395-402.

Warren JA, Stoddard C, Hunter AL, Horton
AJ, Atwood C, Ewing JA, et al. Effect of
Multimodal Analgesia on Opioid Use After
Open Ventral Hernia Repair. J Gastrointest
Surg.2017; 21(10):1692-9.

Bugada D, Bellini V, Fanelli A, Marchesini
M, Compagnone C, Baciarello M, et al.
Future Perspectives of ERAS: A Narrative
Review on the New Applications of an

30.

31.

32.

Established Approach. Surg Res Pract.2016;
2016:3561249.

Kahokehr A, Sammour T, Zargar-Shoshtari
K, Thompson L, Hill AG. Implementation
of ERAS and how to overcome the barriers.
Int J Surg. 2009;7(1):16-

Maessen J, Dejong CH, Hausel J, Nygren J,
Lassen K, Andersen J, et al. A protocol is
not enough to implement an enhanced
recovery  programme  for  colorectal
resection. Br J Surg.2007; 94(2):224-31.
Kehlet H, Buchler MW, Beart RW, Jr.,
Billingham RP, Williamson R. Care after
colonic operation--is it evidence-based?
Results from a multinational survey in
Europe and the United States. J Am Coll
Surg.2006;202(1):45-54

How to cite this article: Maged MN, Mohamed
MN, Shehata LH. Enhanced recovery after
surgery (ERAS): review article. International
Journal of Science & Healthcare Research.
2020; 5(3): 319-326.

*kkkikk

International Journal of Science and Healthcare Research (www.ijshr.com)

326

Vol.5; Issue: 3; July-September 2020



