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Abstract

Introduction: Enhanced Recovery After Surgery (ERAS) protocols consist of several evidence-based
interventions that have been adopted to ameliorate perioperative care. Until this day, no such specific
protocols suggested for urogynecology patients, exist. However, there are recent efforts towards the de-
velopment of such protocols, as it has been shown to have beneficial effects among patients undergoing
other gynecological procedures. This review aims to collect and analyze data in the published literature
regarding implementation of an enhanced recovery after surgery pathway in a urogynecology population.

Material and Methods: An extensive search of the PubMed/Medline and the Cochrane Database was
conducted using the following terms: Enhance Recovery After Surgery combined with pelvic floor recon-
structive surgery and urogynecology. Related articles from the latest two decades up to May 2021 were
scanned for relevance.

Results: The interventions concerning the implementation of an enhanced recovery pathway after uro-
gynecologic procedures include preoperative, intraoperative, and postoperative recommendations. The
main key items in these protocols comprise of patient education, optimization of comorbid conditions,
diet, bowel preparation, antibiotic prophylaxis, fluid intake, anesthesiologic agents, early ambulation,
postoperative analgesia, thromboprophylaxis and guidance after discharge.

Conclusions: Implementation of an ERAS protocol in urogynecology-specific population has been proven
to have a beneficial effect on decreasing hospital stay without increasing the rate of post-operative compli-
cations. Nonetheless, the scarcity of evidence-based studies in the literature, regarding the implementation
of an ERAS protocol in gynecologic pelvic floor reconstructive surgery is apparent. Hence, further research
is required with studies targeted towards urogynecology for safer conclusions to be made.
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173

VOLUME 20, ISSUE 4, OCTOBER - DECEMBER 2021



[acharakis et al

Introduction

Enhanced Recovery After Surgery (ERAS) proto-
cols consist of several evidence-based interventions
that have been adopted to ameliorate perioperative
care. It has been shown, that even though the imple-
mentation of the ERAS protocols has optimized the
clinical outcome and has reduced the cost of peri-
operative care, there is a relatively slow adoption
and realization of these protocols!. Implementa-
tion of ERAS protocols require a multidisciplinary
complex approach from all health care providers
(nursing staff, surgeons, and anesthesiologists), as
well as support staff. In some cases, this is found
to be particularly challenging, affecting the overall
efficacy of a certain protocol?.

ERAS protocols have started in 2001 after the so
called fast-track protocols in the 1990s, with the first
been developed for patients undergoing colorectal
surgery®. Since and after that time, several protocols
have been proposed and introduced for several
other types of surgeries, including gynecological-
oncological and pelvic floor surgical procedures*®.
Recent efforts have been focused on the development
of a urogynecology-specific ERAS protocol’.

Several common actions are found in all ERAS
protocols, including preoperative, intraoperative, and
postoperative interventions. On a preoperative level
such interventions include appropriate screening,
nutrition, and patient education. Intraoperatively,
factors such as perioperative fluid management,
maintenance of temperature homeostasis and opioid-
sparing analgesia are commonly found in most of the
ERAS protocols. Lastly, postoperatively, most ERAS
protocols include interventions on early patient
mobilization and early oral intake initiation®°.

Although there are no specific ERAS protocols
suggested for urogynecology patients from the ERAS
society at the moment, there are recent efforts to-
wards the development of such protocols, as it has
been shown to have beneficial effects among pa-
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tients undergoing other gynecological procedures’.
This review aims to collect and analyze data in the
published literature regarding implementation of
an enhanced recovery after surgery pathway in a
urogynecology population.

Materials and Methods

Using a protocol registered with OSF registries
(Registration DOI: 10.17605/0SF.I0/Q5ZBR), we
conducted an extensive search of the PubMed/
Medline and the Cochrane Database. The follow-
ing terms were employed: Enhance Recovery After
Surgery combined with pelvic floor reconstruc-
tive surgery and urogynecology. Related articles
from the latest two decades up to May 2021 were
scanned for relevance. We applied no restriction
to region, publication type or article language. The
reference lists of all eligible published articles were
cross-checked, and any additional studies identi-
fied were included in the review. Since this study
is a review, it did not require Institutional Review
Board (IRB) approval.

Our objective is to determine and summarize
the interventions of an ERAS protocol targeted for
urogynecological patients that would result in op-
timization of their surgical experience and higher
patient satisfaction (Table 1).

Results

Preoperative interventions

Patient counseling and education

ERAS protocols on pelvic floor surgery including
those for gynecologic-oncology and colorectal sur-
gery commend that patient counseling and educa-
tion, prior to admission are essential elements!''2,
Medical history and comorbidities assessment are
the core stone of preoperative optimization. Addi-
tional assessment of exercise tolerance and lifestyle
factors are directly related to enhanced peri- and
postoperative outcomes.
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Tablel. ERAS Protocols in Urogynecology

ERAS ITEM

RECOMMENDATION

Handout delivery detailing the procedure and describing recovery process

Patient status optimization (anemia, hypertension)

Avoidance of preoperative fasting
Clear fluids up to 2 hours before surgery

Use of more than two antiemetic agents

Active warming of patients during vaginal surgery

Additional data needed to reach into safe conclusions for pelvic floor

Removal of transurethral catheters as soon as possible

Avoidance of routine use of peritoneal drain catheters

Short-acting administration of anesthetics

Supplementary perioperative and postoperative analgesia
Use of lidocaine, regional block or epidural anesthesia

Perioperative euvolemia and perioperative fluid optimization

Preoperative Counseling and Education Verbal counselling
Interventions
Comorbid Conditions Smoking cessation
Control of Diabetes Mellitus
Diet Carbohydrate loading
Bowel Preparation Unnecessary
Intraoperative Nausea and Vomiting
Interventions Prevention Gabapentine and Pregabaline
Temperature Homeostasis
Antibiotic Prophylaxis
reconstructive surgeries
Tubes and Drains
Anaesthesia
Fluid Intake
Postoperative Ambulation Early ambulation
Interventions

Postoperative Analgesia

Opioid-sparing analgesia

Multimodal analgesia

Oral Diet

Prevention of Ileus

Early oral feeding in the first 24 hours after surgery

Conflicting evidence whether gum chewing, or the use of laxatives may have a

beneficial effect after surgery

Thromboprophylaxis

Pneumatic compression devices and/or compression stockings

Low molecular weight heparin

Discharge and follow-up

Specific discharge criteria

Postoperative counseling and education
Postoperative questionnaire

Preoperative education before a surgical procedure
has been associated with higher preparedness and
satisfaction, during and after surgery. The means
to educate and prepare patients include not only
verbal counselling, but also handout delivery detail-
ing the procedure and describing recovery process.
Moreover, there is evidence that preoperative edu-
cation aids on the psychological status of patients
and may have a beneficial attribute on the length of

post-operative stay, in the management of pain and
the whole recovery process!!-13,

Optimization of comorbid conditions

Patient status optimization of comorbid conditions,
such as diabetes mellitus, anemia, and hypertension,
were also associated with enhanced recovery out-
comes, while early recovery after surgery has been
reported with psychological and physical interven-
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tions, such as exercise and nutritional supplementa-
tion prior to surgery'*!°,

In detailed, preoperative interventions on co-
morbid conditions such as metabolic syndrome,
diabetes and smoking were proven to have a ben-
eficial effect on patients undergoing a surgical pro-
cedure. Smoking is well known that is associated
with increased postoperative complication risk!617,
Arecent research has shown that smoking cessation
even for a short term (three to four weeks) prior to
surgery has reduced postoperative complication
rates, as it reduces both the risk of wound healing
and respiratory complications'®. Diabetes mellitus
is also known to be associated with postoperative
complications, such as incision site infection, there-
fore preoperative management, and better control
of glycated haemoglobin (HbA1c) levels may reduce
the risk of peri- and post-operative complications?®.

Diet

Another common intervention seen in most ERAS
protocols is the so called “nil per mouth (NPO) after
midnight” theory challenge. Modern approach in
ERAS protocols suggest, carbohydrate loading and
avoidance of preoperative fasting. Thirst reduction by
administration of clear fluids up to two hours before
surgery has been shown to be beneficial in overall
patient status, relatively safe and it was associated
with lower gastric volumes?. Furthermore, some
ERAS protocols suggest administration of carbohy-
drate rich fluids even as early as two hours before
surgery?!. Patients by this way, postoperatively show
higher protein and glucose metabolism, in contrast to
patients in absence state (traditional NPO approach).
It has shown to be safe even in well-controlled dia-
betic patients if administered three hours before
surgery and does not influence gastric emptying?

Bowel preparation
Several ERAS guidelines support avoidance of
mechanical bowel preparation or the use of colorectal
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enemas, as it does not provide any benefit and it is
not associated with increased morbidity?***. It has
been proven that mechanical bowel preparation may
cause electrolyte disturbances and has a negative
effect on preoperative patient homeostasis, as it may
cause dehydration ultimately affecting the periopera-
tive and postoperative outcome?*. Thus, according
to recent evidence, any type of preoperative bowel
preparation, mechanical or with oral antibiotics,
should be omitted prior to urogynecological surgical
procedures?-25,

Intraoperative interventions

Nausea and vomiting prevention

Intraoperative nausea and vomiting prevention
are common interventions seen in ERAS protocols.
Multimodal approach with the use of more than
two antiemetic agents has been proven to be more
effective than a single drug therapy. Several drugs
used as monotherapy including droperidol, ondanse-
tron and dexamethasone where more effective than
nitrogen and propofol?°. Additional factors such as
gabapentine and pregabaline, were also seen to be
effective against nausea and vomiting®’.

Maintenance of temperature homeostasis

ERAS protocols pay also particular importance in
the maintenance of patient’s temperature homeo-
stasis. Several ERAS protocols suggest that active
warming for patients undergoing pelvic floor and
gynecologic-oncologic surgery is strongly recom-
mended. There is a strong evidence that active warm-
ing has a beneficial effect in surgical wound healing
and on the prevention of postoperative surgical
incision site infection3.

Antibiotic prophylaxis

Prophylactic antibiotic administration is abundant
on surgical practice. A 2014 review supports that the
percentage of postoperative infection risk was reduced
from 39% to 13% after administration of prophylactic

VOLUME 20, ISSUE 4, OCTOBER - DECEMBER 2021



Enhanced Recovery Protocols After Pelvic Floor Reconstructive Surgery

antibiotics in colorectal surgery, with the most effec-
tive administration pattern being the combination
of both intravenous and oral antibiotics*2. However,
additional data may be necessary to reach into safe
conclusions for pelvic floor reconstructive surgeries.

Tubes and drains

In most revised ERAS protocols, the predominant
idea is the avoidance of peritoneal drains, urinary
catheters, and nasogastric tubes when it is relatively
possible. There is lack of evidence whether the use
of peritoneal drain catheter might have a beneficial
effect on patients undergoing pelvic floor surgery
and thus their routine use should be avoided. A
meta-analysis supports that the use of a nasogastric
tube should be rather selective than routine, as its
use is associated with increased risk of pulmonary
complications and late bowel function mobilization?3,
On patients undergoing pelvic floor reconstructive
surgery with relatively low risk of urinary retention
ERAS protocols suggest that transurethral catheters
should be removed as early as possible.

Anesthetic approach

Short-acting administration of anesthetics and the
use of a standardized anesthetic protocol has been
found to be associated with early bowel mobiliza-
tion after surgery and reduced length of hospital
stay. Additionally, elimination of stress response,
rapid awakening and minimal residual effects are
the main reasons for the use of short-acting general
anesthetics®*.

The standardized anesthetic protocols found in all
revised ERAS protocols, include as supplementary
perioperative and postoperative analgesia, the use
of lidocaine, regional block, or epidural anesthesia*.
Local anesthesia has also been utilized as an alterna-
tive anesthetic method for pelvic floor reconstructive
surgery>®. Local anesthesia has known advantages
over both regional and general anesthesia techniques
such as minimal interference with homeostasis, a

lower risk of postoperative nausea, vomiting, de-
lirium and cognitive dysfunction, a lower need for
postoperative analgesia and an earlier fulfillment of
discharge criteria®.

Fluid management

An essential part of all ERAS protocols regarding
the standardization of the anesthetics protocol is the
perioperative management of fluids. All ERAS proto-
cols are directed towards perioperative euvolemia
and perioperative fluid optimization. Dehydration
or overhydration should be avoided in pelvic floor
surgery. All revised ERAS guidelines impose the use
of doppler intraoperative fluid optimization, which is
related with overall decreased risk of wound infection
and postoperative ileus, as well as with decreased
incidence of nausea and vomiting?.

Postoperative interventions

Early ambulation

Early ambulation is an essential part of all ERAS
protocols. Although there is lack of evidence connect-
ing improved clinical outcomes in patients under-
going pelvic floor reconstructive surgery, there are
plenty of trials in abdominal surgery that connect
early mobilization to early bowel function mobiliza-
tion and improved clinical outcomes with reduced
length of hospitalization®”. Moreover, according to
several trials the negative effects of bed rest such
as insulin resistance, pulmonary dysfunction and
musculature loss are well known?,

Multimodal post-operative analgesia

Opioid-sparing analgesia is another innovation
included in all revised ERAS protocols. According to
the literature, multimodal analgesia in pelvic floor
reconstructive surgery was found to have an equal
effect on pain reduction without requiring the use
of opioids. Moreover, opioid free analgesia spares
the use of other pharmacological agents, such as
antiemetics to counteract opioid’s side effects®.
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Early oral diet

In all recommended revised ERAS protocols early,
oral feeding is strongly recommended, as it has been
proven that there is lower incidence of complications.
This is particularly significant in urogynecology
patients and therefore it is strongly recommended.
Early oral feeding is defined as oral intake of fluids
and food earlier than 24 hours postoperatively*’.

Prevention of ileus

A serious postoperative complication that needs
to be considered is ileus. All ERAS guidelines include
various method to avoid such a serious complication.
There is conflicting evidence whether gum chewing,
or the use of laxatives may have a beneficial effect
after surgery, especially in urogynecological patients*.
Moreover, a recent study suggests that post-operative
ileus, as well as opioid induced dysfunction of the
bowel, can be effectively treated with the use of pe-
ripherally acting opioid-receptor antagonists such
as alvimopam*.

Thromboprophylaxis

Another field of particular importance in all ERAS
guidelines, is the venous thromboembolism prophy-
laxis. A recent review found that when mechani-
cal prophylaxis is combined with pharmacological
prophylaxis, may even more reduce the incidence of
deep vein thrombosis from 4.1 to 2.9%%*2. Mechani-
cal thromboprophylaxis in the recommended ERAS
protocols include pneumatic compression devices
and/or compression stockings, while the pharmaco-
logical agent used, is low molecular weight heparin
which is administered for 28 days*:.

Patient discharge and follow-up

ERAS guidelines do not propose a specific follow-
up and discharge protocol for patients undergoing
pelvic floor surgery, although they may include some
interventions regarding this topic. A recent research
proposing the implementation of an urogynecology
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-specific protocol included specific discharge criteria
such as, low pain scores (less than five), uncompli-
cated voiding, ambulation and ingestions of foods
and fluids, as well as delirium absence’. Another
study suggests the use of additional criteria such
as specific laboratory results (including full blood
count and c-reactive protein levels) and findings after
clinical evaluation (including vital signs, abdominal
physical examination findings and overall patient
well-being evaluation)*.

Finally, it was shown that there was a significant
higher major complication rate on patients with
pain score more than four, unwilling patients to be
discharged and patients with white blood count
over 14.000 k/ml. Another intervention that may
be applicable on urogynecology patients would
be post-operative counseling and education. This
observation is based on another research study
performed upon patients undergoing ileostomy pro-
cedures, on which their knowledge regarding their
familiarization with the management of appliances
was tested, finally showing that active participation
showed a significant rate reduction in readmissions*.
Another significant finding was, that detection of
postoperative complications reached approximately
80% when a questionnaire after two months and a
two-week follow-up was imposed, in contrast to a
20% detection rate shown when solely clinical au-
dit was performed, on patients undergoing various
surgeries*®.

Discussion

The ERAS concept has been recently developed
for many gynecological surgical procedures and for
urogynecology patients’. ERAS protocols interven-
tions have been shown to be a feasible alternative
to standard practice in women undergoing pelvic
floor reconstructive surgery offering an enhanced
recovery and high patient satisfaction rate. This is
particular important for geriatric patients or patients
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with comorbidities requiring a reduced hospital stay.
In aretrospective research analysis, a total of 258
women undergoing a major pelvic organ prolapse
surgery were studied. After the implementation of
urogynecology-specific ERAS pathway, it was shown
that patients had higher probability of same day
discharge and decreased length of admission’. Ad-
ditionally, patients reported preparedness for surgery
by 89.6%, excellent or very good pain management
by 86.7% and an overall excellent surgical experi-
ence by 93.7%. Another important element was that
during postoperative recovery about 90% did not
show any signs of nausea. The authors accredit this
to a holistic adoption of all the ERAS components
from all the implicated entities and hospital staff.

Conclusions

Implementation of an ERAS protocol in urogyne-
cology-specific targeted population has been proven
to have a beneficial effect on decreasing hospital
stay without concomitantly increasing the rate of
post-operative complications.

Nonetheless, the scarcity of evidence-based stud-
ies in the literature, regarding the implementation
of an ERAS protocol in gynecologic pelvic floor re-
constructive surgery is apparent. Hence, further
research is required with studies targeted towards
urogynecology for safer conclusions to be made.
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