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Abstract

discectomy surgeries.

widely in spine surgeries.

Methods: Data was obtained from 92 patients who underwent lumbar microdiscectomy surgery at a single
institution between January 2021 and January 2023. Then, the patients were divided into two groups: ERAS
protocol group (n=60), and conventional surgery group (n=32).

Results: The mean age of the patients was 49.4+14.0 years. Among these, 31 were females, and 61 were males.
The demographic, surgical, and outcome parameters of the two groups were compared. There were statistically
significant decreases in length of stay and spondylodiscitis rates in the ERAS protocol group. Length of stay was
found 25.5+£12.5 hours in the ERAS group, and 34.0+20.1 hours in the conventional surgery group (p=0.002).
Spondylodiscitis rates were 3.3% and 15.6% in the ERAS and conventional surgery groups, respectively (p=0.034).
Conclusions: This study revealed that ERAS protocol reduces length of stay in hospital, and spondylodiscitis rates
in lumbar microdiscectomy surgery. We conclude that ERAS protocols should be encouraged and applied more
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Aim: This study aimed to assess the efficacy of enhanced recovery after surgery (ERAS) protocols in Iumb

ERAS (Enhanced Recovery After Surgery) protocol, which is a
multidisciplinary approach consisting of evidence-based practices
that are recommended to be applied before, during, and after sur-
gery by many surgical departments, was first introduced by Kehlet
etal.in 199713, In the last two decades, much more comprehensive
studies were carried out with large study groups!.245. ERAS proto-
cols aim to optimize the process from the preoperative hospitali-
zation to the postoperative discharge of a patient who is planned
for surgical intervention.
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The goals of these protocols are to reduce the metabolic stress in
the human body as a result of surgical trauma, to enable patients to
return to their daily life activities as soon as possible, and to reduce
health expenditures56. This study aimed to assess the results of pa-
tients who underwent lumbar discectomy surgery with and without
ERAS protocols.

The research was conducted according to the principles of the
World Medical Association Declaration of Helsinki “Ethical Principles
for Medical Research Involving Human Subjects” (amended in Octo-
ber 2013), and Institutional Review Board approval was obtained.
This study included 92 patients who underwent lumbar microdiscec-
tomy surgery at a single institution between January 2021 and Janu-
ary 2023. The patients with recurrent/residual disc herniations, a
history of posterior lumbar surgery or in need of posterior instru-
mentation, and the patients who were suffering from infectious or im-
munodeficiency diseases at the time of enrollment were excluded
from the study. Patient data including age, gender, body mass index,
comorbidities, tobacco use, American Society of Anesthesiologist
(ASA) classification scores, symptoms, preoperative and postopera-
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tive visual analog scale (VAS) scores, surgery levels, complications,
length of stay (LOS) in hospital, and patients’ follow-up examina-
tions were retrospectively gathered. ERAS protocols that are ap-
plied in the present study, are mentioned in Table 1.

Statistical Package for the Social Sciences (SPSS) software ver-
sion 25.0 (IBM Corporation, Armonk, New York, United States) was
used to analyze the variables. The Kolmogorov-Smirnov test was
used to determine whether the parameters in the study showed
normal distribution. Independent student t-test was used for pa-
rameters showing normal distribution, and Mann- Whitney U test
was used for parameters not showing normal distribution. The
quantitative variables were presented as mean * SD (standard de-
viation) and the range (maximum-minimum) and categorical vari-
ables as n (%). The Pearson chi-square and Fisher’s exact tests
were used to compare the treatment and control groups in terms
of the categorical variables. Spearman correlation analysis was
used to identify risk factors for prolonged LOS. The variables were
examined at 95% confidence level, and p<0.05 was considered sig-
nificant.

In the present study, 92 patients were enrolled with 60 (65.2%)
patients classified into the surgery with ERAS protocol group, and
32 (34.8%) patients classified into the conventional surgery group.
The mean age of the patients was 49.4+14 years (20-86 years).
Among the 92 patients, 31 (33.7%) were females, and 61 (66.3%)
were males. Patients’ demographic data; including age, gender,
body mass index, comorbidities, ASA scores, tobacco usage, and
surgery levels, were compared between two groups and shown in
Table 2. There were no statistically significant demographic differ-
ences between ERAS and conventional surgery groups (Table 2).

The surgical and outcome parameters of the two groups were
compared (Table 3). There were statistically significant decreases
in LOS (p=0.002) and spondylodiscitis rates (p=0.034) in the ERAS
protocol group. LOS was found 25.5+12.5 hours in the ERAS group,
and 34.0£20.1 hours in the conventional surgery group. There was

https://dergipark.org.tr/en/pub/jocass

not any statistically significant difference in the other parameters
between two groups (Table 3). Prolonged surgical time (p=0.043)
and diabetes mellitus presence (p=0.014) were identified to be the
main risk factors for prolonged LOS.

The mean follow-up period of the patients was 14.7+7.2 months (3-
27 months). Preoperative and postoperative VAS scores were com-
pared between two groups and no statistically significant difference
was found (Table 4). Among complications developed; there were 2
spondylodiscitis, 2 durotomy, and 1 reoperation in the ERAS group,
and 5 spondylodiscitis, 2 durotomy, and 2 reoperation in the conven-
tional surgery group. Spondylodiscitis rates were 3.3% and 15.6% in
the ERAS and conventional surgery groups, respectively (p=0.034).

ERAS pathways combine optimized clinical procedures with im-
proved logistics and should cover preoperative and postoperative
phases. It is very important to provide information about the disease,
the complications of the operation, and the postoperative recovery
process after a patient is diagnosed and decided to undergo surgery.
There are studies in which there is strong evidence that knowing the
current condition and postoperative events reduces the patient’s anx-
iety7-9. In addition, it was observed that preliminary information sig-
nificantly increased compliance with the preoperative and postoper-
ative treatment process and decreased the need for perioperative
narcotic and non-steroidal anti-inflammatory analgesics8-11.

Comorbidities and smoking-alcohol usage should be carefully
questioned before surgery. In the literature, there are studies with a
high level of evidence, that quitting smoking and alcohol 4-8 weeks
before the operation reduces the complications of the surgery.10.12
The presence of preoperative malnutrition increases the risk of post-
operative morbidity and mortality. In studies evaluating patients
with serum-albumin levels below 3 g/dl, a significant relationship
was found between postoperative infection and malnutrition.13 It is
recommended to evaluate the preoperative nutritional status and to
start nutritional support 7-10 days before the operation!.

ERAS protocols that are applied in the present study

ERAS Protocol

Preoperative

Perioperative

Postoperative

Preliminary information
Preoperative nutritional evaluation and supplementation
Prehabilitation
Tobacco and alcohol quitting
Anemia assessment
Carbonhydrate loading
Shortened fasting

Optimal analgesia

Standard anesthesia protocol
Antimicrobial prophylaxis
Optimal fluid management

Opioid free analgesia

Early mobilization
Prompt nutrition
Avoidance of nausea and vomiting

Opioid free analgesia

Small skin incision
Avoidance of surgical drain and Foley catheter

Avoidance of hypothermia

ERAS: Enhanced recovery after surgery
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Demographic data and patient characteristics

ERAS (+) ERAS () Total
n=60 (%) n=32 (%) n=92 (%) P
Mean+SD 48.9+13.7 50.2+14.7 49.4+14
Age (years) ) ) 0.663
Median (min-max) 50.5 (20-81) 47.5 (30-86) 49.5 (20-86)
Female 22 (36.7) 9(28.1) 31(33.7)
Gender (%) 0.409
Male 38 (63.3) 23(71.9) 61 (66.3)
Mean+SD 2745 274445 271445
Body mass index (kg/m2) ) ) 0.699
Median (min-max) 26.6 (18.7-37.9) 28.2 (18-34.8) 275(18-37.9)
1 19(31.7) 11(34.4) 30 (32.6)
ASA (%) 2 37 (61.7) 17 (53.1) 54 (58.7) 0.570
3 4 (6.6) 4 (12.5) 8(8.7)
es 51 (85 26 (81.3 77 (83.7
DM (%) y (85) (81.3) (83.7) 0.643
no 9(15) 6(18.7) 15(16.3)
) yes 51 (85) 24 (75) 75 (81.5)
Smoking (%) 0.239
no 9(15) 8 (25) 17 (18.5)
L5-S1 22 (36.7) 8 (25) 30 (32.6)
L4-5 31(51.7) 20 (62.5) 51 (55.4)
Spine level (%) L34 4 (6.6) 4 (12.5) 8(8.7) 0.444
L2-3 2(33) 2(22)
L1-2 1(1.7) 1(1.1)
ERAS: Enhanced recovery after surgery, ASA: American Society of Anesthesiologist, DM: Diabetes mellitus, SD: Standart deviation
Table 3
Surgical and outcome parameters
ERAS (+) ERAS () Total
n=60 (%) n=32 (%) n=92 (%) P
o ) Mean+SD 61.5+28.9 68.3+28.5 63.0+28.8
Surgical time (minutes) ) ) 0.182
Median (min-max) 50 (25-150) 59 (35-135) 53.50 (25-150)
) yes 59 (98.3) 30(93.8) 89.0 (96.7)
Blood transfusion (%) 0.276
no 1(1.7) 2(6.2) 3(33)
Mean+SD 255+12.5 34+20.1 28.5%15.9
LOS (hours) ) ) 0.002
Median (min-max) 23 (14-96) 26 (16-98) 24 (14-98)
o yes 58 (96.7) 27 (84.4) 85 (92.4)
Spondylodiscitis (%) 0.034
no 2(33) 5(15.6) 7(7.6)
) yes 59 (98.3) 30(93.8) 89.0 (96.7)
Reoperation (%) 0.276
no 1(1.7) 2(6.2) 3.0(3.3)
MeanSD 14.1£7.8 15.9+5.7 14.747.2
Follow-up (months) 0.323
Median (min-max) 145 (3-27) 17 (4-24) 16 (3-27)

ERAS: Enhanced recovery after surgery, LOS: Length of stay, SD: Standart deviation
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Preoperative and postoperative VAS scores

ERAS (+) ERAS (-) Total
n=60 n=32 n=92 P

Mean+SD 7.5+1.1 7.940.9 7.61.1

Preop VAS (Lumbar) 0.540
Median (min-max) 8 (6-10) 8 (6-10) 8 (6-10)
Mean+SD 3.6+1.2 3.240.9 34+11

POD 1 VAS (Lumbar) 0.101
Median (min-max) 3(2-7) 3 (2-6) 3(2-7)
Mean+SD 2.6+1.1 2.610.9 2,611

POD 10 VAS (Lumbar) ) ) 0.763
Median (min-max) 2 (1-5) 3 (1-5) 2(1-5)
Mean+SD 2.0+0.9 2415 21+141

POD 45 VAS (Lumbar) 0.173
Median (min-max) 2 (1-5) 2 (1-6) 2(1-6)
Mean+SD 9.240.90 9.110.8 9.1£0.9

Preop VAS (Radiculopathy) ) ) 0.778
Median (min-max) 9(7-10) 9(7-10) 9(7-10)
i Mean+SD 27408 24108 26108

POD 1 VAS (Radiculopathy) i ) 0.091
Median (min-max) 3(1-5) 2 (1-5) 3 (1-5)
) Mean+SD 1.9+0.9 1.8+0.8 1.940.9

POD 10 VAS (Radiculopathy) ) ) 0.653
Median (min-max) 2 (1-5) 2 (1-4) 2(1-5)
Mean+SD 1.5+0.7 1.6+0.8 1.540.7

POD 45 VAS (Radiculopathy) 0.592

Median (min-max) 1(1-4)

1(1-4) 1(1-4)

ERAS: Enhanced recovery after surgery, VAS: Visual analog scale, POD: Postoperative day, SD: Standart deviation

It has been reported that patients with hemoglobin levels below
13 mg/dl are risky in the perioperative and postoperative periods.
Anemia is a high-risk factor for postoperative complications and
mortality?415, ASA reported that hemoglobin levels above 8 mg/dl
reduce the risk of perioperative complications in surgical patients
with cardiac, renal, or pulmonary comorbidities¢. In patients
with preoperative electrolyte disorders, the preoperative fluid bal-
ance may not be achieved, and adverse events such as diabetes in-
sipidus and inappropriate antidiuretic hormone secretion may de-
velop during and after the operation, leading to serious morbidity
or mortality. Preoperative patients should not remain dehydrated
in terms of both preserving kidney functions and maintaining elec-
trolyte balance!2. Therefore, preoperative normovolaemia should
be ensured and any fluid-electrolyte imbalance should be
treated?’.

It is recommended to avoid long-term fasting before the opera-
tion, to consume light solid food up to 6 hours before the operation,
or to provide oral carbohydrate support before the operation?16. It
has been reported that consumption of 400 ml oral carbohydrate-
rich drink (400 ml water, 50 g glucose) 2-3 hours before anesthe-
sia, and 800 ml carbohydrate-rich drink at night before the surgery
provides decreased postoperative insulin resistance, muscle
strength, and body weight protection, increased cardiac activity,
and decreased myocardial damage.18 It has been observed that the
administration of prophylactic intravenous antibiotics approxi-
mately 30 minutes before the incision reduces the surgical site in-
fection rates!e.

It is aimed to prefer short-acting general anesthetic agents such
as propofol so that the patients wake up quickly with minimal re-
sidual effect. Sevoflurane or desflurane, which is short-acting inha-
lation anesthetic agents, are preferred for maintaining anesthesia.

The use of nitrous oxide is not recommended because of the delayed
residual effect and the high probability of postoperative nausea and
vomiting19.20, Intraoperative fluid therapy aims to provide intravas-
cular volume, cardiac output, and tissue perfusion while preventing
sodium and fluid overload. Crystalloid and colloid-derived fluids may
be preferred according to the cardiac capacity and bleeding volume
of the patients. Inotropic agents such as Dopamine, can be used in
case of excess fluid imbalance to increase intravenous volume!6.

The decrease in room temperature, blood loss, the effect of the an-
esthetic agents on the thermoregulation center, and the direct or vas-
cular involvement of the hypothalamus in the intracranial tumor, ar-
teriovenous malformation, and aneurysm surgeries increase the pos-
sibility of hypothermia in patients?6. It is recommended to heat anes-
thetic gases and intravenous fluids and to use heater blankets to
maintain body temperature. Studies have shown that the use of sur-
gical drains is not associated with reoperation or mortality rates.
However, routine use of drains is not recommended because of in-
creased infection rates?é.

The persistence of postoperative nausea and vomiting may cause
many problems. Dehydration of patients due to excessive fluid loss
and restriction in water intake, and delayed feeding cause a lack of
nutritional support and lengthen patients’ discharge time. Prevention
of nausea and vomiting begins in the preoperative period. Avoiding
the use of nitrous oxide and opioid analgesics reduces the risk of nau-
sea and vomiting?1-23, Some studies have shown that preoperative
oral carbohydrate support can reduce the rate of postoperative nau-
sea and vomiting?é. It is recommended to start oral intake 4 hours af-
ter the operation1624.25, [t has been stated that oral fluid intake should
be started 4 hours after surgery, and soft solid foods or nutritional
support fluids can be given after an average of 8 hours23.

Accurate analgesic treatment is important for postoperative bowel
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function recovery, early mobilization, decreased complication
rates, and shorter hospital stay. It is aimed to reduce the side ef-
fects of each drug by using various pain mechanisms with multi-
modal analgesia2é. Urinary catheterization is directly related to in-
fection and delayed postoperative mobilization. Early removal of
the urinary catheter can significantly reduce the risk of urinary in-
fection and it is recommended to remove the urinary catheter
within 1 to 3 days after the surgery16.21-23,

Patients with high-risk factors such as iatrogenic neurodeficits,
obesity, steroid use, advanced malignancy, cardiac arrhythmias,
and genetic diseases affecting the coagulation cascade should be
followed carefully for possible thromboembolism in the postoper-
ative period!¢. There are medical and mechanical treatment op-
tions for postoperative thromboembolism prophylaxis. Anti-em-
bolism stockings and intermittent pneumatic compression devices
are recommended for mechanical prophylaxis. Pharmacological
thromboprophylaxis with low molecular weight heparin has been
shown to reduce the incidence of symptomatic venous thrombo-
embolism and also overall mortality with a very low risk of bleed-
ing complications1627. Early mobilization is an important predictor
for the rapid recovery of patients after surgery. Prolonged bed rest
has disadvantages including decreased muscle strength, insulin re-
sistance, and increased thromboembolic and pulmonary complica-
tions?7.

The retrospective nature of the study and the relatively small
sample size are the main limitations of the present study. The lack
of 5-year follow-up of all patients is also another limitation. None-
theless, this study also has several strengths. Demographic data of
the patient groups are similar, there is no statistically significant
difference between the patient groups, and all surgeries were per-
formed by the same surgeon group in the same period.

ERAS protocols are designed to reduce the complication rates of
surgical interventions and health expenditures. The present study
also demonstrates that ERAS protocol reduces LOS in hospitals,
and spondylodiscitis rates in lumbar microdiscectomy surgery. Re-
duction in these parameters may decrease health expenditures in
accordance with the literature. We conclude that ERAS protocols
should be encouraged and applied more widely in spine surgeries.

None.

This study was conducted in accordance with the ethical princi-
ples of the Declaration of Helsinki and was approved by Cukurova
University Hospital Medical Ethics Committee with the decision
no. 133 dated 2023.

The authors declare that they have no financial conflict of interest
with regard to the content of this report.

The authors received no financial support for the research, au-
thorship, and/or publication of this article.

All authors contributed to the study conception and design.
All authors read and approved the final manuscript.

https://dergipark.org.tr/en/pub/jocass

1.Debono B, Wainwright TW, Wang MY, et al. Consensus statement for periop-
erative care in lumbar spinal fusion: Enhanced Recovery After Surgery
(ERAS®) Society recommendations. Spine J. 2021; 21(5): 729-52.
https://doi.org/10.1016/j.spinee.2021.01.001

2.Dietz N, Sharma M, Adams S, et al. Enhanced Recovery After Surgery (ERAS)
for Spine Surgery: A Systematic Review. World Neurosurg. 2019; 130: 415-26.
https://doi.org/10.1016/j.wneu.2019.06.181

3.Kehlet H. Multimodal approach to control postoperative pathophysiology
and rehabilitation. Br ] Anaesth. 1997; 78(5): 606-17.
https://doi.org/10.1093/bja/78.5.606

4.Fearon KC, Ljungqvist O, Von Meyenfeldt M, et al. Enhanced recovery after
surgery: a consensus review of clinical care for patients undergoing colonic
resection. Clin Nutr. 2005; 24(3): 466-77.
https://doi.org/10.1016/j.cInu.2005.02.002

5.Grasu RM, Cata JP, Dang AQ, et al. Implementation of an Enhanced Recovery
After Spine Surgery program at a large cancer center: a preliminary analysis. ]
Neurosurg Spine. 2018; 29(5): 588-98.
https://doi.org/10.3171/2018.4.SPINE171317

6.Agarwal P, Frid I, Singer ], et al. Neurosurgery perception of Enhanced Re-
covery After Surgery (ERAS) protocols. ] Clin Neurosci. 2021; 92: 110-4.
https://doi.org/10.1016/j.jocn.2021.07.044

7.Ayyadhah Alanazi A. Reducing anxiety in preoperative patients: a systematic
review. Br ] Nurs. 2014; 23(7): 387-93.

https://doi.org/10.12968 /bjon.2014.23.7.387

8.Gan TJ, Habib AS, Miller TE, et al. Incidence, patient satisfaction, and percep-
tions of post-surgical pain: results from a US national survey. Curr Med Res
Opin. 2014; 30(1): 149-60.
https://doi.org/10.1185/03007995.2013.860019

9.Wilson CJ, Mitchelson A], Tzeng TH, et al. Caring for the surgically anxious
patient: a review of the interventions and a guide to optimizing surgical out-
comes. Am ] Surg. 2016; 212(1): 151-9.
https://doi.org/10.1016/j.amjsurg.2015.03.023

10.Bluman LG, Mosca L, Newman N, et al. Preoperative smoking habits and
postoperative pulmonary complications. Chest. 1998; 113(4): 883-9.
https://doi.org/10.1378/chest.113.4.883

11.Hounsome ], Lee A, Greenhalgh ], et al. A systematic review of information
format and timing before scheduled adult surgery for peri-operative anxiety.
Anaesthesia. 2017; 72(10): 1265-72.

https://doi.org/10.1111/anae.14018

12.Wong ], Lam DP, Abrishami A, et al. Short-term preoperative smoking ces-
sation and postoperative complications: a systematic review and meta-analy-
sis. Can ] Anaesth. 2012; 59(3): 268-79.
https://doi.org/10.1007/s12630-011-9652-x

13.Jie B, Jiang ZM, Nolan M, et al. Impact of preoperative nutritional support
on clinical outcome in abdominal surgical patients at nutritional risk. Nutri-
tion. 2012; 28(10): 1022-7.

https://doi.org/10.1016/j.nut.2012.01.017

14.Baron DM, Hochrieser H, Posch M, et al; European Surgical Outcomes Study
(EuSO0S) group for Trials Groups of European Society of Intensive Care Medi-
cine; European Society of Anaesthesiology. Preoperative anemia is associated
with poor clinical outcome in non-cardiac surgery patients. Br ] Anaesth. 2014;
113(3): 416-23

https://doi.org/10.1093 /bja/aeu098

15.Smilowitz NR, Oberweis BS, Nukala S, et al. Association Between Anemia,
Bleeding, and Transfusion with Long-term Mortality Following Noncardiac
Surgery. Am | Med. 2016; 129(3): 315-23.e2.
https://doi.org/10.1016/j.amjmed.2015.10.012

16.Gustafsson UO, Scott MJ, Hubner M, et al. Guidelines for Perioperative Care
in Elective Colorectal Surgery: Enhanced Recovery After Surgery (ERAS®) So-
ciety Recommendations: 2018. World ] Surg. 2019; 43(3): 659-95.
https://doi.org/10.1007/s00268-018-4844-y

17.Sanders G, Arthur CH, Hosie KB, et al. Is patient outcome affected by the
administration of intravenous fluid during bowel preparation for colonic sur-
gery? Ann R Coll Surg Engl. 2007; 89(5): 487-9.
https://doi.org/10.1308/003588407X202047

18.Nygren ]. The metabolic effects of fasting and surgery. Best Pract Res Clin
Anaesthesiol. 2006; 20(3): 429-38.
https://doi.org/10.1016/j.bpa.2006.02.004

19.Myles PS, Leslie K, Chan MT, et al; ANZCA Trials Group for the ENIGMA-II
investigators. The safety of addition of nitrous oxide to general anaesthesia in
at-risk patients having major non-cardiac surgery (ENIGMA-II): a randomised,
single-blind trial. Lancet. 2014; 384(9952): 1446-54.

233


https://doi.org/10.1016/j.spinee.2021.01.001
https://doi.org/10.1016/j.wneu.2019.06.181
https://doi.org/10.1093/bja/78.5.606
https://doi.org/10.1016/j.clnu.2005.02.002
https://doi.org/10.3171/2018.4.SPINE171317
https://doi.org/10.1016/j.jocn.2021.07.044
https://doi.org/10.12968/bjon.2014.23.7.387
https://doi.org/10.1185/03007995.2013.860019
https://doi.org/10.1016/j.amjsurg.2015.03.023
https://doi.org/10.1378/chest.113.4.883
https://doi.org/10.1111/anae.14018
https://doi.org/10.1007/s12630-011-9652-x
https://doi.org/10.1016/j.nut.2012.01.017
https://doi.org/10.1093/bja/aeu098
https://doi.org/10.1016/j.amjmed.2015.10.012
https://doi.org/10.1007/s00268-018-4844-y
https://doi.org/10.1308/003588407X202047
https://doi.org/10.1016/j.bpa.2006.02.004

liginel et al. Volume 6 Issue 2 2023

https://doi.org/10.1016/S0140-6736(14)60893-X

20.Wigmore TJ], Mohammed K, Jhanji S. Long-term Survival for Patients Un-
dergoing Volatile versus IV Anesthesia for Cancer Surgery: A Retrospective
Analysis. Anesthesiology. 2016; 124(1): 69-79.

https://doi.org/10.1097 /ALN.0000000000000936

21.Elayat A, Jena SS, Nayak S, et al. Enhanced recovery after surgery - ERAS
in elective craniotomies-a non-randomized controlled trial. BMC Neurol.
2021; 21(1): 127.

https://doi.org/10.1186/s12883-021-02150-7

22.Hagan KB, Bhavsar S, Raza SM, et al. Enhanced recovery after surgery
for oncological craniotomies. ] Clin Neurosci. 2016; 24: 10-6.
https://doi.org/10.1016/j.jocn.2015.08.013

23.Wang Y, Liu B, Zhao T, et al. Safety and efficacy of a novel neurosurgical
enhanced recovery after surgery protocol for elective craniotomy: a pro-
spective randomized controlled trial. ] Neurosurg. 2018; 1: 1-12.
24.Andersen HK, Lewis S], Thomas S. Early enteral nutrition within 24h of
colorectal surgery versus later commencement of feeding for postopera-
tive complications. Cochrane Database Syst Rev. 2006; (4): CD004080.
https://doi.org/10.1002/14651858.CD004080.pub2

25.Smedley F, Bowling T, James M, et al. Randomized clinical trial of the
effects of preoperative and postoperative oral nutritional supplements on
clinical course and cost of care. Br ] Surg. 2004; 91(8): 983-90.
https://doi.org/10.1002/bjs.4578

26.Joshi GP, Kehlet H. Postoperative pain management in the era of ERAS:
An overview. Best Pract Res Clin Anaesthesiol. 2019; 33(3):259-67.
https://doi.org/10.1016/j.bpa.2019.07.016

27.Rasmussen MS, Jgrgensen LN, Wille-Jgrgensen P. Prolonged thrombo-
prophylaxis with low molecular weight heparin for abdominal or pelvic
surgery. Cochrane Database Syst Rev. 2009; (1): CD004318.
https://doi.org/10.1002/14651858.CD004318.pub2

234

https://dergipark.org.tr/en/pub/jocass


https://doi.org/10.1016/S0140-6736(14)60893-X
https://doi.org/10.1097/ALN.0000000000000936
https://doi.org/10.1186/s12883-021-02150-7
https://doi.org/10.1016/j.jocn.2015.08.013
https://doi.org/10.1002/14651858.CD004080.pub2
https://doi.org/10.1002/bjs.4578
https://doi.org/10.1016/j.bpa.2019.07.016
https://doi.org/10.1002/14651858.CD004318.pub2



