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Abstract
Early recovery from major surgery is desirable both from the perspective of patient satisfaction, as well as costeffectiveness. Prolonged hospital stays after surgery can result in increased morbidity, including deep vein thrombosis
and nosocomial infections such as pneumonia, and can rapidly increase hospital costs and reduce reimbursement.
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Introduction
Early recovery from major surgery is desirable both from the
perspective of patient satisfaction, as well as cost-effectiveness.
Prolonged hospital stays after surgery can result in increased
morbidity, including deep vein thrombosis and nosocomial infections
such as pneumonia, and can rapidly increase hospital costs and reduce
reimbursement [1]. All patients recovering from major surgery in
gynecology and obstetrics must meet several post-operative milestones
before being discharged from the hospital, including tolerating a diet,
being able to ambulate, passing flatus, voiding spontaneously, and
adequate pain control with oral pain medication. In order to help our
patients achieve these milestones, there are many aspects of traditional
post-operative management that must be questioned, and simple
evidence-based steps that can be taken to hasten short-term postoperative recovery.

Early post-operative feeding
Tradition has dictated that feeding after surgery not be initiated
until after the patient has passed flatus or has normal bowel sounds,
indicating a return to bowel function. The rationale for this practice
was that early feeding prior to return to bowel function was thought
to result in increased nausea and vomiting which would, in addition
to causing the patient discomfort, result in increased risk of aspiration
and necessity of nasogastric tube placement [1]. It was also thought that
early feeding would exacerbate normal post-operative ileus and result
in worsening abdominal distension and wound dehiscence. However,
more and more data has suggested that these presumed risks of early
feeding are unfounded, and that early feeding is both safe and effective
in reducing short-term post-operative recovery time for appropriate
patients.
In 1998, a randomized controlled trial was conducted by Pearl et
al. [1] in which 200 gynecological oncology patients undergoing intraabdominal surgery were randomized to either receive traditional postoperative management (i.e. nothing by mouth until passing of flatus) or
immediate initiation of clear liquid diet, to be advanced as tolerated [1].
While post-operative complications were found to be equal between
the two groups, it was found that the early feeding group experienced
significantly shorter hospital stays (how long??), and had shorter time
until onset of bowel sounds. Several years later, in 2002, the same
authors conducted a similar study of 254 gynecological oncology
patients [2], this time comparing early initiation of clear liquid diet
versus regular diet. All patients received a diet on the first post-operative
day unless they were experiencing significant vomiting or abdominal
distension. Patients were randomized to receive either clear liquid diet
or regular diet as their first post-operative meal. When post-operative
complications and length of hospital stay were compared, there were
found to be no differences between the two groups.
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In 2007, a meta-analysis of randomized studies of early versus
traditional feeding after major abdominal gynecologic surgery was
performed and published in the Cochrane database [3]. The findings
were consistent with previous studies, indicating that early feeding
(within 24 hours of surgery regardless of bowel function) is associated
with shorter onset of bowel sounds, shorter time until first solid meal,
and average reduced length of hospital stay of 0.73 days. As with prior
studies, there were no differences in the rates of post-operative ileus,
abdominal distention, nasogastric tube placement, pneumonia, or
wound complications. They did not find a significant difference in the
time until onset of flatus, and patients in the early feeding group did
experience more nausea.
A similar Cochrane database meta-analysis was performed in
patients undergoing cesarean section in 2002 [4]. Six studies were
included, with patients having received both general and regional
anesthesia. As with gynecological surgery, there was found to be a
reduced onset to bowel sounds (average difference four hours), and
reduced length of hospital stay (average difference of 0.75 days), and
there were no differences in post-operative complications. As stated in
the conclusion, there is no evidence support withholding PO intake
from uncomplicated post-operative patients.
Previous tradition in post-operative management regarded
gastro-intestinal surgery as an especially important case in which to
delay enteral feeding. In terms of gynecology, dissection involving
bowel and repair of bowel injury has often been a justification for
withholding feeding until clinical evidence of return to bowel function,
and a contraindication to early feeding. However, the literature on GI
surgery has not shown any clear benefit to this practice. A Cochrane
database meta-analysis of 13 randomized trials involving 1173 patients
undergoing gastro-intestinal surgery was published in 2006 [5].
Although results were non-significant, the data seemed to indicate
that early enteral feeding, even in patients with bowel anastomosis,
was associated with reduced post-operative complications and
reduced length of hospital stay. There was no evidence supporting
the presumption that early feeding results in increased leakage of
anastomosis or other complications, although further data is needed.
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Gum chewing
Numerous studies have looked at the effect of so-called “shamfeeding,” in which neuronal pathways of oral intake are stimulated by
gum-chewing hasten the return of coordinated propulsive activity in
the intestines. A meta-analysis of multiple older studies in the general
surgical literature was performed [6], and showed that gum-chewing
reduced the time to flatus by 20 hours, and time to bowel movement
by 29 hours. There was also a non-significant trend toward reduced
hospital stay. Two recent randomized controlled trials focusing on
gynecologic patients have now further confirmed these findings.
The first was in gynecologic oncology patients undergoing open
hysterectomy and staging procedures, and showed that gum chewing
significantly reduced the time to flatus, time to bowel movement,
time to tolerate diet, and length of hospital stay. The second focused
on patients undergoing gynecologic laparoscopy, and found that gum
chewing every 2 hours reduced the time to flatus and regular bowel
sounds postoperatively, with no adverse side effects.

Other methods of reducing post-operative ileus
Post operative ileus refers to the decreased GI motility associated
with surgery, especially open abdominal procedures. Normal postoperative ileus can be expected to last 1-3 days. The mechanisms
are multifactorial [7]. The main cause is thought to be disorganized
electrical activity within the GI smooth muscle, preventing coordinated
peristalsis [8,9]. In addition, excessive manipulation of the intestines
during surgery produces a sympathetic neural reflex that inhibits
GI motor neurons, decreases secretions, and increases sphincter
contraction [10]. The stress of surgery on the body also results in
increased pro-inflammatory mediators and cytokines, which contribute
to reduced GI motility. Other iatrogenic practices contribute to the
problem as well: aggressive pre-operative mechanical bowel prep
and overuse of opioid analgesia compound the problem of decreased
GI motility [11]. It was previously thought that peri-operative fluid
overloading caused intestinal edema significant enough to prolong
post-operative ileus, although studies on peri-operative fluid restriction
have not demonstrated any improvement [12].
While some of these problems are an unavoidable consequence of
abdominal surgery, the clinician can take steps to reduce or prevent
other practices that contribute to prolonged ileus. These include:
•

Avoiding aggressive pre-operative mechanical bowel prep and
excessive pre-operative fasting if possible [7]

•

Use of NSAIDs such as ketorolac (Toradol) to reduce opioid
use [7]; use of PCA has been shown to slightly prolong postoperative ileus, but is not associated with increased length
of hospital stay, and provides improved analgesia without
increasing cumulative opioid dose [13]

•

Stimulant laxatives such as biscodyl (Dulcolax) in place of stool
softeners such as docusate (Colace) [7,14]

Early ambulation
In addition to psychologically preparing patients for discharge and
resuming their independence and daily activities, early ambulation
is one of the key steps in prevention of deep vein thrombosis. DVT
and pulmonary embolus remain among the most significant causes
of morbidity and mortality in post-operative patients, in spite of
well-known means of prophylaxis, including sequential compression
devices during periods of immobilization, chemoprophylaxis with
temporary anticoagulation, and early ambulation.
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In order to successfully implement early ambulation in a safe
manner, the entire care team must be involved, especially in removing
barriers to early ambulation. Unless contraindicated, removal of
the foley catheter in the morning of post-operative day 1 will make
ambulating more comfortable and will incentivize ambulating to the
restroom. Although there is little data from gynecology regarding
optimal duration of bladder drainage, literature from colorectal surgery
indicates that removing the catheter on day 1 reduces incidence of
UTI and is not associated with higher rates of urinary retention [15].
Nursing must be involved in encouraging patients out of bed and
assisting patients during ambulation to prevent falls. Overuse of opioid
medication has been shown to delay ambulation by causing decreases in
arterial pressure that result in orthostatic intolerance [16]. Combining
NSAIDs with less potent opioids rather than relying solely on potent
opioids will improve a patient’s ability to ambulate on post-operative
day 1, and may prevent complications such as falls and syncope.
It has been suggested (and many practitioners believe) that
ambulation promotes early passing of flatus. However, a study of 34
patients did not show increased seromuscular activity in the GI tract
after early ambulation.

Patient education and pre-operative counseling
Patient expectations have been shown to influence post-operative
outcomes. Specifically, appropriate pre-operative counseling regarding
expected length of hospital stay and appropriate anticipation of pain
level post-operatively has actually been shown to improve overall
patient perception of pain [17]. Anxiety is associated with a slower
and more complicated post-operative course, as anxiety influences
behavioral, psychological, and even neuroimmunological function, and
exaggerates perception of pain. It is known that psychological stress
prolongs wound healing [18]. Thus, detailed pre-operative counseling
can play a role in alleviating patient anxiety, so that the patient knows
what to expect.

Fast track
One problem with many of the previously described methods of
improving post-operative recovery is that from a clinical standpoint,
the reductions in hospital stay and return to normal functioning is
modest at best. However, there has recently been a trend toward the socalled “fast-track” approach to peri-operative care, in which the entire
care team is involved in a multi-modal, coordinated effort involving
many different evidence-based methods of hastening post-operative
recovery simultaneously [19]. This has been the standard for most
surgical specialties in Europe [20], where many of these protocols were
developed. Recently, AJOG published a similar “fast-track” protocol
for gynecological oncology patients undergoing laparotomy [21]. A
retrospective study was performed, looking at length of hospital stay,
readmission rates, and post-operative complications in 880 oncology
patients in Southern California whose post-operative care was dictated
by a “fast-track” clinical pathway involving seven elements:
•

PCA/pain control - reduced use of opioids: discontinuation of
PCA in the morning of post-operative day 1, with initiation of
oral pain medication, and use of ketorolac in the case of PO
intolerance or breakthrough pain

•

Diet - early feeding: clear liquid diet on the morning of postoperative day 1, advanced as tolerated

•

IV fluids – early discontinuation when tolerating PO intake

•

Ambulation - encouraged on post-operative day 1
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•

Urinary bladder drainage - removal of foley catheter on the
morning of post-operative day 1

•

Flatus/bowel sounds – not used as an indication of return to
bowel function or to predict resolution of post-operative ileus

•

Patient education - extensive pre-operative counseling

In this clinical pathway, patients were discharged on post-operative
day 2 unless otherwise contraindicated, and were given instructions for
continued recuperation at home, including ambulation, non-opioid
pain control, and normal diet. Median length of stay was 2 days (36%
of total study population; another 25% were discharged after 3-5
days), and re-admission rate was 5% (most commonly for surgical site
infections and small bowel obstruction). Older age, higher BMI, higher
EBL, and presence of ovarian cancer were all associated with increased
length of hospital stay. The rate of post-operative complications and
readmission rates were comparable to those previously reported in the
literature.
Several cost-effectiveness analyses have been performed on “fasttrack” protocols for hysterectomy, with the finding of significant
reduction in hospital costs without compromising patient satisfaction
or complication rates [22].

Conclusions
•

•

Early feeding, although associated with increased nausea, has
been shown to shorten time until toleration of diet, facilitating
early discharge and reducing length of hospital stay. Decision
to withhold feeding should be individualized, and in part based
on surgical complications such as bowel injury.
Other methods of preventing prolonged post-operative ileus
include avoiding aggressive mechanical bowel prep preoperatively, reducing use of opioids in favor of NSAIDs,
and using stimulant laxatives (Dulcolax) in addition to stool
softeners such as Colace.

•

Gum chewing has been shown to hasten return to bowel
function, and may contribute to reducing length of hospital
stay [23,24].

•

Early ambulation reduces incidence of venous thromboembolic
events and helps psychologically prepare patients for discharge.
No evidence that ambulation hastens return to bowel function.

•

Early removal of the foley catheter in uncomplicated patients
encourages early ambulation, prevents UTIs, and is not
associated with increased incidence of urinary retention.

•

Multimodal “fast-track” approach: while many of the above
methods are only modestly effective when used alone, a
significant improvement can be seen when used in combination,
with the help of the entire patient care team. Even complicated
gynecologic oncology patients can have improved outcomes
with this type of coordinated approach.
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