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Abstract

Background: Enhanced Recovery After Surgery (ERAS)
is a cohesive perioperative surgical care program, reliant
of evidence based medicine, which is utilized to enhance
patient care. This is done by minimizing surgical stress, im-
proving functional recovery, reducing complications, as well
as facilitating a more rapid hospital discharge. This study
analyzed the influence of implementing an enhanced re-
covery following surgery protocol on patient outcomes in
women who have received a laparoscopic hysterectomy
procedure. We hypothesized that adoption of an Enhanced
Recovery After Surgery (ERAS) protocol would reduce hos-
pital length of stay when contrasted to traditional care.

Methods: This study was designed as a retrospective co-
hort study. Patients assigned to the Enhanced Recovery
protocol were analyzed against historic controls from Jan
1, 2014 to March 30, 2014, prior to the implementation of
the enhanced recovery protocol. No substantial variations
in technology, surgical techniques, took place between the
study period and the period from which historic controls
were drawn. Outcome measurements included the percent-
age of patients who were admitted to the hospital after sur-
gery (length of stay), Readmission rates, and complications.

Results: The percentage of patients admitted to hospital
after surgery (length of stay) was significantly reduced af-
ter ERAS implementation (70% vs. 33%) (P < 0.05). This
contrasts to the readmission rates and complications which
were not significantly altered after ERAS implementation.

Conclusion: This small sample sized cohort study demon-
strated that the ERAS program in laparoscopic hysterecto-
my significantly reduces the percentage of patients admitted
to hospital after surgery (length of stay), with no increase in
patient readmission rates or complications.
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Introduction

Hysterectomy is the most frequently performed
surgical procedure for women in the United States.
Approximately 600,000 hysterectomies are performed

annually. Abdominal hysterectomies are performed in
66% of cases, vaginal hysterectomies in 22% of cases,
and laparoscopic hysterectomies in 12% of cases [1].

Laparoscopic surgery for hysterectomy offers many
advantages including a faster return to normal activity,
shorter duration of hospital stay, lower intraoperative
blood loss, and fewer wound infections [2]. Laparoscop-
ic hysterectomy may be performed safely as an out pa-
tient procedure, offering a convenience to patients. This
is reflective in the fact that the current number of in-
patient hysterectomies performed in the United States
has declined [3].

Enhanced Recovery After Surgery (ERAS) is a cohe-
sive perioperative surgical care program, reliant of evi-
dence based medicine, which is utilized to enhance pa-
tient care. Implementation of ERAS in gynecologic sur-
gery was associated with positive improvement of the
clinical outcomes [4]. Few studies had been conducted
to examine the results of same day discharge after sur-
gery in laparoscopic hysterectomy.

The goal of the study was to assess clinical effective-
ness of implementing ERAS protocol patient after lapa-
roscopic hysterectomy. We hypothesized that adoption
of an ERAS protocol reduces hospital LOS, complicati-
ons, when compared with traditional care.

Methods

An Enhanced Recovery After Surgery protocol was
developed by an inter disciplinary team. This protocol
was based on the most current recommendations from
the literature and accounted for the unique issues pre-
sented by gynecologic surgical patients (Appendix 1).
Enhanced Recovery Protocol Pilot Program was institut-
ed on April 1, 2014, and was used for all patients who
under went laparoscopic hysterectomy by the single
surgeon (JV) from that date forward.

This was a retrospective cohort study. After obtain-
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Table 1: Patient demographic data.

Before ERAS (21) mean

Age (years) 46 (27-68)

Ht (cm) 160.5 (149-175)
Wt (kg) 92.6 (57-139)
Surgical time (minutes) 118 (63-200)
EBL (ml) 77 (25-400)

PACU time (I) (minutes) 128 (62-218)
Ht: Height, Wt: Weight, EBL: Estimated Blood Loss, *P < 0.05

Table 2: Complications, mortality, readmission.

Before ERAS After ERAS
Complications 1 0
Mortality 0 0
Readmission 0 0

ing Institutional Review Board approval, enhanced re-
covery patients were then compared with consecutive
historic controls from Jan 1, 2014 to March 30, 2014.
These historic controls were taken during a time period
prior to when the enhanced recovery was implement-
ed. No significant changes in technology, surgical tech-
niques, took place between the study period and the
period from which historic controls were drawn.

Patients in the ERAS group were educated in the pre-
operative surgical clinic about the ERAS pathway and
were encouraged to ask questions. A patient education
video was produced to help patients make an educated
and careful decision about their surgery and become fa-
miliar with their surgery journey. The video was posted
in YouTube and patients were required to watch the vid-
eo before surgery. Patients were allowed to drink clear
fluids until 2 hours pre operatively. The ERAS Protocol
was additionally explained to supportive staff. Educa-
tion for this was done during anesthesia staff meetings
which involved both Anesthesia and OR staff.

All patients received general anesthesia (midazolam,
fentanyl, famotidine, £ scopolamine patch, propofol,
rocunonium, sevoflurane or desflurane) and oral endo-
tracheal tube. Intraoperative IV opioids were given after
induction of anesthesia at the clinician’s discretion. Oro-
gastric tubes, placed after the induction of anesthesia,
were removed at the end of the procedure.

Outcomes measurements included: the percentage
of patients who were admitted to hospital after surgery
(length of stay), readmission rates, and complications.
Complications were documented in the patient records
as wound complications, bowel injuries, urological inju-
ries, or hemorrhage.

Following the laparoscopic hysterectomy procedure,
the patients were permitted to be discharged home on
the same day or could remain in the hospital overnight.
Reducing the number of patients’ which stayed over-
night, allows for the reduction of the patient’s length of
stay, improves the hospital bed utilization, and decreas-

After ERAS (30) mean P value
42 (23-63) 0.196
162.4 (147-161) 0.213
79.3 (57-135) 0.086
110 (40-205) 0.893
74 (20-300) 0.709
120 (60-207) 0.659
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Figure 1: Number of patients admitted to hospital after surgery.

es consumption of hospital resources, thereby reducing
costs. Therefore, the number of patients who were dis-
charged home after surgery was used as the measure-
ment of length of stay.

Data was analyzed with Wilcoxon rank-sum test for
two independent groups on continuous variables. Sta-
tistical significance was defined by a p-value less than
0.05.

Results

Data was compared between 30 patients who under-
went laparoscopic hysterectomy and who were enrolled
in the ERAS program Vs. 21 control patients treated in the
pre-ERAS months. Patient demographic data included age,
height, weight, surgical time, EBLPACU time were statisti-
cally comparable between the two groups (Table 1).

The percentage of patients who were admitted to
the hospital after surgery (length of stay) were signifi-
cantly reduced after ERAS implementation (70% Vs.
33%) (P <0.001) (Figure 1). Major reasons for a patient’s
admission following surgery include: comorbid medical
conditions, pain, or social factors. Of these constituting
reasons, the majority of patients in this study were ad-
mitted due to pain, late care, or patient request.

Following the implementation of The Eras protocol
in the control gorup, the IV narcotic requirement was
lowered after patients were admitted the the floor. 5
patients requested IV narcotics for pain control in the
floor, while no patient in ERAS group needed IV narcot-
ics in the floor. However, the incidence of post oper-
ative nausea and vomiting in PACU was not found to
be statistically different between the two groups. The
control group had 8 patients who had post-operative
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nausea/vomiting and needed antiemetic medications in
PACU, while the ERAS group had 12 patients.

Readmission mortality, and complications were not
significantly altered as a result of ERAS implementation
(Table 2).

Discussion

Enhanced Recovery After Surgery (ERAS) has proven
to be successful in bettering the quality and efficiency
of surgical management. It has been strongly correlated
with a decrease in the hospital stay duration, readmis-
sion rate, and the number of repeat operations. In addi-
tion to this, it is linked with a decrease in the morbidity
and mortality and has improved pain control, cost con-
tainment, and patient satisfaction [5-12].

ERAS enhances postoperative recovery by reducing
the stress response associated with surgery [13]. Other
ERAS studies have been shown to illustrate this point.
For example, a ERAS study conducted on patients un-
dergoing colorectal surgery demonstrated the marked
reduction in stress response following surgeries which
followed ERAS protocols. Cortisol levels were found to
be significantly reduced in the ERAS group compared to
matched controls.

Generally, excess stress involves a significant release
of hormones which may consequently disturb metabo-
lism and cause alterations in insulin resistance, gluco-
neogenesis, protein catabolism, and lipolysis. ERAS pro-
tocols which involve minimally invasive surgeries typi-
cally spare postoperative opioids and have been known
to enhance metabolic recovery.

Key elements common to all enhanced recovery
pathways include: preoperative patient education,
reduction of preoperative fasting, omission of bowel
preparation, prophylaxis against thromboembolism
perioperative normovolemia, standard anesthesia pro-
tocol, postoperative nausea and vomiting prevention,
laparoscopic surgery, limited use of nasogastric tubes
and drains, early removal of urinary catheters, multi-
modal analgesia to minimize opiate consumption, early
postoperative mobilization, postoperative ileus preven-
tion, and early oral in take.

The benefits of ERAS have been demonstrated in pa-
tients undergoing gynecological surgeries [14-20]. Im-
plementation of ERAS was not found to be associated
with read mission rates or complications. Instead this
data along with the results from this retrospective co-
hort study support the implementation of ERAS path-
way to patients undergoing laparoscopic hysterectomy
in order to both reduce length of hospital stay as well as
improve patient satisfaction.

Patient education given to patients before the pro-
cedure about surgical and anesthetic procedures may

reduce fear and anxiety and improve postoperative
recovery and accelerate hospital discharge [21,22]. All
patients were assessed by Pre Admission Testing (PAT)
team member before surgery. PAT improves efficien-
cy by enabling early review of the medical records of
complex cases, and ensures appropriate examinations
and tests that are conducted. PAT can refer patients
to other specialists for further evaluation if necessary.
Our surgery patient education video was made to allow
patients and their relatives the opportunity to familiar-
ize themselves with the environment and to know staff
who would provide for their peri-operative care.

Over the past decade, the number of days surgeries
that were performed in Canada has increased by 30%,
and the number of procedures which require hospital
admission has dropped by almost 17% [23]. The day
surgery patients in The US included patients who were
discharged on the day of surgery and those who stayed
overnight. Same day discharge provides the advantage
of avoiding an overnight stay, allowing for decreased
utilization for hospital ward and bed. In our facility,
23-hr stay patients remain in the regular surgical ward
and require the same care as the other in patients.
Therefore, reducing the number of patients who stay
overnight can reduce the length of hospital stay, the
consumption of hospital resources, as well as hospital
costs. Two studies analyzed the cost savings of reduced
length of stay after implementation of ERAS protocol for
women receiving open or laparoscopic hysterectomies.
The first study noted a cost saving of $495 per patient,
the second noted a 27 bed day were saved amongst 31
patients implemented in ERAS protocol over a 2 month
time period, equating to a saving of $285 per patient
[24]. While these studies demonstrate considerable
cost effectiveness of ERAS implementation, recent stud-
ies have additionally shown that same day discharge of
patients under going hysterectomy has proven to be
safe, carrying with it a low morbidity and low readmis-
sion rates as well [24].

Hospital readmission contributes greatly to health
care costs leading to the large summation of approxi-
mately 17 billion dollars yearly. Same day discharge
may even be thought to reduce readmission rates when
compared with patients admitted overnight. One sig-
nificant risk factor for readmission rates within 90 days
post-surgery includes the length of stay in the hospital
greater than one day compared to one which is less
than 24 hours [40% versus 23%, P = 0.04] [25]. This
study demonstrated that the ERAS program implement-
ed on laparoscopic hysterectomy significantly reduces
the number of patients who stayed overnight in hospital
after surgery.

Use of multimodal analgesia is strongly recommend-
ed for postoperative pain management. Nonsteroidal
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Anti-Inflammatory Drugs (NSAIDs) have been widely
studied for gynecologic surgery. It has been shown that
NSAIDs can effectively reduce pain and opioid consump-
tion and improve patient satisfaction [26,27]. A combi-
nation of NSAID and acetaminophen is more effective
than either drug alone [28]. A recent systematic review
found that administration of gabapentin in prior to sur-
gery for abdominal hysterectomy significantly reduced
post-operative pain, opioid consumption and side ef-
fects [29]. This study demonstrated that use of multi-
modal analgesia can reduce post operative IV narcotics
requirement.

Postoperative Nausea Vomiting (PONV) is a common
complication of surgery. The incidence of PONV can be
as high as 70-80% in high risk patients [30]. The risk fac-
tors include age < 50 years, gynecologic surgery, laparo-
scopic surgery, female gender, history of PONV or mo-
tion sickness, non-smoking, use of volatile anesthetics,
long duration of anesthesia, postoperative opioid use,
and obesity [30,31]. A multimodal approach to PONV
prevention has become the standard of care. Our insti-
tute has applied this multimodal approach years before
ERAS implementation. Therefore, the study revealed
that the incidence of postoperative nausea vomiting
was not different before and after ERAS program imple-
mentation.

This pilot study demonstrated that there was a re-
duced length of stay following implementation of ERAS
protocol in patients undergoing laparoscopic hysterec-
tomies. The design of the study involved gathering con-
secutive historical controls from January 2014 to March
2014 and comparing them with patients undergoing
ERAS Protocol. While it is likely that the extrapolations
of this study are widely generalizable as they have been
for the implementation of other ERAS protocol imple-
mentations, the patients were not randomly assigned
and were instead studied as a retrospective cohorts.
Further study of large scale implementation in a ran-
domized control trial may instead offer greater conclu-
sive evidence as to the external validity of the study.

There are three important limitations of the cur-
rent study that must be considered in interpreting the
results presented. First, the number of subjects in the
two groups was relatively small. This pilot program was
intended to provide a platform for the organization to
test the protocol, prove value before spending a signifi-
cant amount of time and resource on large-scale imple-
mentation. Second, the cohort study methodology was
selected to evaluate the feasibility, safety of the ERAS
pathway among a homogenous group of patients over a
relatively short period of time. This study was designed
to be a pilot study, these weaknesses discussed above
are not applicable as they would be in a randomized
control trial.

Lastly, clarifying the exact reason for admissions re-
mained a difficult task as this study is retrospective in
nature. For this reason patients cannot be clearly iden-
tified if they were admitted to pain, comorbid medical
conditions, or social factors which are the most com-
mon reason to be readmitted.

Conclusion

Implementation of the ERAS Protocol in laparoscopic
hysterectomy has greatly reduced the length of stay of
patients admitted to the hospital following surgery, with
no change in the either the amount of readmissions or
complications.
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Appendix 1
ERAS Protocol:
I: Preoperative diet:

May drink clear fluids up to 2h before procedure
Eliminate use of mechanical bowel preparation

Il: Intraoperative

Analgesia before operative:
Celecoxib 400 mg orally once
Gabapentin 300 mg orally once

Postoperative nausea a and vomiting prophylax is Before
incision (30 min):

Dexamethasone 4 mg IV once, and +/- Scopolam in
epatch Before incision closure (30 min)

On dansetron 4 mg IV once

Fluidbalance:
Goal: maintain intra operative euvolemia
Analgesia:

Opioids IV at discretion of anesthesiologist supple-
mented with ketamine, ketorolac, or both

After incision closure: injection of bupivacaine at in-
cision site

Ill: Postoperative
Analgesia: Goal: no IV patient-controlled analgesia
Diet: Patient encouraged to start diet 4 h after procedure

Activities: Evening of surgery: out of bed greater than
2 h, including one or more walks and sitting in chair
Patient up in chair for all meals

Fluid balance: Operating room fluids discontinued on
arrival to floor
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