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Colorectal surgery comprises a sizeable proportion of health care resources and attention
is increasingly directed toward accelerating postoperative recovery thus decreasing the
requirement for patient hospitalization after surgery. The use of standardized hospital
discharge criteria is considered valuable to reduce the risk of premature discharge and avoid
unnecessary hospital stays.

Aim of the work

The aim of this study is to compare the criteria suggested by Fiore et al. international consensus
against the standard method used in clinical and experimental surgery department, medical
research institute Hospital, Egypt.

Patients and Methods

60 patients were divided into two equal groups. Group | included 30 patients discharged
according to Fiore et al. criteria while Group Il: included 30 patients discharged according to
the usual practice in the unit.

Results

There were no differences in demographic data between the two groups. Regaining of normal
peristalsis in both groups was also similar, both groups passed flatus and stool at about the
same time. In our study, both groups had no difference in time of pain control by oral analgesia
(opioid + NSAIDs or NSAIDs alone). In this study both groups had similar rates of wound
infection, 30% for group | and 23% for group Il, while both groups were similar in albumin
level. Differences in social acceptance of hospital discharge were not statistically significant
between both groups.

Conclusion

The end point of this study was the rate of readmission which was 6.7% in both groups. So
not only these discharge criteria are applicable and achievable, but we can also say they
proved to be dependable
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Introduction

Unplanned readmission is reported to occur in 10-20%
of patients undergoing colorectal surgery [9-16].

Colorectal surgery involves the utilization of a sizeable
proportion of healthcare resources [1,2]. Colorectal
cancer is the fourth most common form of cancer
worldwide. It represents 9.4% of all incident cancer
cases in men and 10.1% in women. In Egypt it
contributes to 6.5% of all cancer cases [3].

Because hospital services account for a large component
of this cost, attention is being increasingly directed
toward accelerating postoperative recovery and
decreasing the requirement for patient hospitalization

after surgery [3].

Over the past two decades, improvements in colorectal
surgical techniques and perioperative care have led
to considerable reduction in postoperative length
of stay [4-8]. However, there are concerns that early
discharge may increase the risk for postoperative
morbidity and hospital readmission [5,8-10].

© 2015 The Egyptian Journal of Surgery | Published by Wolters Kluwer Health - Medknow

The use of standardized hospital discharge criteria is
considered valuable for reducing the risk of premature
discharge and for avoiding unnecessary hospital
stays [5,8]. By applying discharge criteria, the surgical
team may determine when a patient has recovered
sufficiently from the surgical procedure to be
safely managed outside the hospital [17]. The most
appropriate criteria to indicate readiness for discharge
following colorectal surgery are unknown. In a recent
systematic review, it was found that there are no studies
comparing discharge criteria following colorectal
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surgery [18]. Moreover, the discharge criteria described
in the literature are not only variable, but also poorly

defined [17].

Philosophy of enhanced recovery after surgery

The main aim of the enhanced recovery after surgery
protocol is to reduce the metabolic stress caused by
surgical trauma and at the same time support the
return of functions that allow patients to get back to
normal activities, thus decreasing hospital stay (Fig. 1).

Determination of criteria of discharge after colorectal
resection surgery

A3-round Delphi process was used to determine the
criteria of discharge after colorectal resection surgery.
The Delphi technique is a method of systematically
surveying a group of experts to reach consensus
on specific questions or issues [19-22]. It involves
completion of a series of questionnaires interspersed
with summary and feedback derived from previous
responses. Experts remain anonymous to one another
during the process. The Delphi provides several
advantages over consensus methods that involve face-
to-face meetings. It allows free discussion without the
influence of personal status, enabling the alteration of
personal views without embarrassment, and providing
means to combine opinions from experts who are
geographically dispersed [19-22]. This method has
been widely and successfully used in healthcare [23-27]
and surgical research [28-31].

Aim of the work
'The aim of this study was to compare the international
consensus criteria suggested by Fiore and colleagues

Figure 1
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against the standard method used in the Clinical and
Experimental Surgery Department, Medical Research
Institute Hospital, Alexandria University.

Patients and methods
This study was carried out on 60 randomly allocated
patients who underwent colorectal surgery.

Selection criteria
'This study included 60 patients who were admitted to
the Clinical and Experimental Surgery Department,
Medical Research Institute Hospital, to undergo
colorectal surgery.

Methods
'The patients were randomly allocated by means of the
closed envelope technique into two groups:

Group A:This included 30 patients who were discharged

according to the criteria mentioned in Table 1.

Group B: This included 30 patients who were

discharged according to the usual practice in the unit.

Statistical analysis: Data were fed into the computer and
analyzed using IBM SPSS software package version
20.0 (Armonk, NY, IBM Corp). Qualitative data were
described using number and percentage. Quantitative
data were described using mean and SD, median, and
minimum and maximum values.

Comparison between groups regarding categorical
variables was made using the y’-test. When more
than 20% of cells have an expected count less than
5, correction for y*-test was conducted using Fisher’s
exact test or Monte Carlo correction.

The distributions of quantitative variables were tested
for normality using the Kolmogorov—Smirnov test,
the Shapiro-Wilk test, and the D’Agostino test. If
the data were normally distributed, parametric tests
were applied. If the data were abnormally distributed,
nonparametric tests were used.

For normally distributed data, comparison between
two independent populations was carried out using the
independent #-test. For abnormally distributed data,
comparison between two independent populations was
made using the Mann-Whitney test.

Significance was ascertained as two-tailed probabilities.

Significance of the obtained results was judged at the
5% level.
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Table 1 Summary of preoperative recommendations

Preoperative elements Rationale

Recommendations Grade of evidence

Preadmission Preadmission counseling ensures a clear
information and
counseling

stress responses to surgery [32]

understanding of the intended perioperative care
to be received, with emphasis on attaining specific
preset targets, and would help in alleviating the

Oral and written patient information C
regarding hospitalization, pain relief,

and achieving postoperative targets,
such as early nutrition, mobilization,

and discharge

No bowel preparation Bowel preparation leads to dehydration and changes Patients undergoing elective colonic A

in fluid and electrolyte balance [18] No change or
rather an increased risk for complications, such as

resection above peritoneal reflection
should not receive routine oral bowel

prolonged postoperative complications, and increased preparationMay be considered in low

risk for anastomotic leakage from mechanical bowel

preparation [33]
Preoperative
nutritional support

Approximately 27-45% of hospitalized patients are
malnourished [35] Increases risk for tissue wasting,
impaired immune function, impaired healing, and
organ dysfunction resulting in increased morbidity,
length of stay, readmission rates, delayed recovery,

rectal resection where a diverting

stoma is planned [34]

Patients at risk for malnutrition A
should be given preoperative

nutritional support, orally if possible

[39] Patients should receive
carbohydrate enriched drinks

Preoperative fasting

hospital costs, and mortality [36] Preoperative
carbohydrate loading reduces the incidence of
complications [37] and facilitates accelerated
recovery through early return of gut function

and shorter hospital stay leading to improved
perioperative well-being [38]

Preoperative fasting and surgery predisposes to
metabolic stress and insulin resistance [41]Overnight
fasting does not reduce the risk for aspiration.

preoperatively [40]

The consensus guidelines from a
Cochrane review [42] and guidelines
from anesthetic societies recommend

A

Intake of clear fluids until 2 h before anesthesia is

considered safe [42]

No long-acting
sedatives/

Long-acting sedatives, hypnotics, and opioids

clear fluids until 2 h before induction

of anesthesia and a 6-h fast for solid
food [40]

Medications causing long-term A
sedation should be avoidedShort-

premedication

(pre-emptive analgesia) were thought to reduce
anxiety and stress related to surgery, but
these effects are far outweighed by the risk

for prolonged recovery caused by inability to
drink or mobilize postoperativelyNo effect on
postoperative pain relief by starting analgesic
treatment before the operation [43]Short-acting

acting medications given to facilitate
insertion of epidural catheter are

acceptable

anxiolytics have not shown prolonged recovery or

length of stay [43]
Antimicrobial

prophylaxis complications in colorectal surgery [44]

Thromboembolic

Prophylactic antibiotics minimize infectious

Increased risk for thromboembolic complications in

A single dose, 1 h before skin A
incision and further doses for
procedures lasting more than 3 h [44]

Subcutaneous low-dose C

prophylaxis certain high-risk patients undergoing major abdominal unfractionated heparin or
surgery is associated with prolonged hospitalization ~ subcutaneous low-molecular-weight
and recovery heparin [45]
Results cases of left diverticular disease, two cases of familial

Comparison between the studied groups according to
demographic data:

'The study included 13 male and 17 female patients in group
I'and 15 male and 15 female patients in group II. The mean
age was 55.23 years in group I and 50.90 years in group IL

There were no statistically significant differences
between the two groups.

Comparison between the studied groups according
to diagnosis

The study included 12 cases of rectal cancer, seven cases
of right colon cancer, six cases of left colon cancer, two

adenomatous polyps, and one case of left colonic
volvulus in group I; in group II there were 10 cases of
rectal cancer, seven cases of right colon cancer, eight
cases of left colon cancer, one case of left diverticular
disease, three cases of familial adenomatous polyps,
and one case of left colonic volvulus (Table 2).

There was no statistical significance between the two
groups according to diagnosis.

Comparison between the studied groups according
to preoperative duration of fasting (h), surgeon,
duration of surgery (min), and indication of surgery

Twenty-seven surgeries were conducted by consultants
and three by specialists in group I, whereas 25 surgeries
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were conducted by consultants and five by specialists
in group II. No statistical significance existed between
the two groups.

The mean duration of fasting was 12.45 + 6.14 h in
group I and 14.50 = 5.42 h in group II. No statistical
significance existed between the two groups. Twenty-
nine surgeries were elective and one was emergency in
both groups, with a mean duration of 134.33 = 15.24
min in group I'and 132.67 + 22.27 min in group II. No
statistical significance existed between the two groups

(Table 3).

Comparison between the studied groups according to
duration of pain control with oral analgesia (days):
No statistical significance existed between the two
groups according to duration of pain control with oral
analgesia; median time was 4 days for opioid analgesia

and 6 days for nonopioid use in both groups (Table 4).

Comparison  between the studied groups according to
tolerance to oral intake (one solid meal+>1000 ml fluids)
(days): Median time of tolerance to oral intake (one solid
meal+>1000 ml fluids) was 4 days in both groups. No
statistical significance existed between the two groups
(Table 5).

Comparison between the studied groups according to
recovery of lower gastro-intestinal tract (GIT) function
(days): Median time of passing flatus was 3 and 2.5
days in groups I and II, respectively; however, median
time of passing stool was 5 days in both groups.

No statistical significance existed between the two
groups (Table 6).

Comparison between the studied groups according to time
to fulfilling discharge criteria (PO. days): Median time to
tulfilling discharge criteria was 5 days in both groups. No
statistical significance existed between the two groups.

Comparison between the studied groups according
to postoperative hospital stay (days)

Median time of postoperative hospital stay was
significantly lower in group I (6 days) than in group II
(8.5 days) (P<0.001) (Table 7).

Comparison between the studied groups according to
causes of delayed discharge after fulfilling the criteria

All patients in group I were discharged after fulfilling
the criteria without delay, whereas all patients had
delayed discharge in group II as seven cases were
not controlled on nonopioid oral analgesia (23.3%),
eight cases were not tolerant to more than one solid

meal+1000 ml oral fluids (26.7%), eight cases did not

Table 2 Comparison between the studied groups according
to diagnosis

Cause of delayed discharge Group | Group I P
after fulfilling the criteria (n=380) (n=30)
[n(%)]  [n(%)]

Diagnosis

Rectal cancer 12 (40.0) 10 (33.3) 0.919

Right colon cancer 7 (23.3) 7 (23.3)

Left colon cancer 6 (20.0) 8 (26.7)

Left diverticular disease 2 (6.7) 1(3.3)

Familial adenomatous polyposis 2 (6.7) 3 (10.0)

Left colonic volvulus 1(3.3) 1(3.3)

P, P value for Monte Carlo test between the two studied groups.

Table 3 Comparison between the studied groups as regards
duration of fasting (h), surgeon, indication of surgery, and
duration of surgery (min)

Cause of delayed
discharge after
fulfilling the criteria

Group | Group Il Test of
(n=30) [n (%)] (n=30)[n(%)] significance

Surgeon
Consultant 27 (90.0 25 (86.2 FEP=0.706
Specialist 3 (10.0 4 (13.8

Duration fasting (h)
Minimum-maximum 12.0-24.0 12.0-24.0 'P=0.176
Mean + SD 1245 + 6.14 1450 + 5.42
Median 14.0 14.0

Elective and emergency
Elective 29 (96.7) 29 (96.7) FEP=1.000
Emergency 1(3.3) 1 (3.3)

Duration (min)
Minimum—maximum  110.0-170.0 130.0-160.0 'P=0.736
Mean + SD 134.33 + 15.24 132.67 + 22.27
Median 130.0 132.50

FE, Fisher exact test; P, P value between the two studied groups;
t, Student t-test.

Table 4 Comparison between the studied groups according
to duration of control with oral analgesia (days)

Cause of delayed Group | Group Il P
discharge after (n = 30) (n = 30)
fulfilling the criteria
Opioid
Minimum-maximum 2.0-7.0 3.0-5.0 0.654
Mean + SD 3.93 + 1.01 4.03 + 0.67
Median 4.0 4.0
Nonopioid
Minimum-maximum 4.0-9.0 5.0-8.0 0.633
Mean + SD 5.83 + 1.15 597 +1.0
Median 6.0 6.0

P, P value for the Student t-test between the two studied groups.

Table 5 Comparison between the studied groups according
to tolerance to oral intake (days)

Cause of delayed Group | Group I P
discharge after (n = 30) (n = 30)
fulfilling the criteria
1 solid meal+>1000 ml fluids
Minimum-maximum 3.0-5.0 3.0-5.0 0.069
Mean + SD 4.37 + 0.56 4.07 + 0.69
Median 4.0 4.0

P, P value for the Student t-test between the two studied groups.
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pass stool (26.7%), seven cases had wound infection
(23.3%), five cases had rectal bleeding (16.7%),
another five had a low serum albumin level (16.7%),

and finally six cases had an elevated white blood cell

count (20%).

There was statistical significance in favor of group I

with respect to the causes of delayed discharge after
tulfilling the criteria (P < 0.05) (Table 8).

Comparison between the studied groups according
to readmission

Two cases were readmitted in both groups. No
statistical significance existed between the studied
groups. The cause of readmission was burst abdomen
and pelvic collection in group I and anastomotic leak

and pelvic collection in group II.

Table 6 Comparison between the studied groups according
to recovery of lower GIT function (days)

Cause of delayed Group | Group I P
discharge after (n = 30) (n = 30)
fulfilling the criteria
Flatus
Minimum-maximum 2.0-4.0 1.0-6.0 0.897
Mean + SD 2.80 + 0.66 2.83 +£1.23
Median 3.0 2.50
Stool
Minimum—-maximum 3.0-6.0 3.0-7.0 0.169
Mean + SD 4.70 £ 0.75 5.0 £ 0.91
Median 5.0 5.0

Table 7 Comparison between the studied groups according
to postoperative hospital stay (days)

Cause of delayed Group | Group Il P
discharge after (n = 30) (n=30)
fulfilling the criteria
Postoperative hospital stay
Minimum—-maximum 5.0-9.0 6.0 £ 12.0 <0.001*
Mean + SD 6.50 = 1.11 8.53
Median 6.0 8.50

P, P value for the Student t-test for comparing between the two
studied groups; *Statistically significant at P < 0.05.

Discussion

Currently, little information exists regarding the
specific criteria that indicate readiness for discharge
following colorectal surgery. In a systematic review
Fiore et al [17] identified 156 studies that described
70 different sets of criteria to indicate readiness for
discharge. To ensure an international perspective to this
consensus, they recruited a panel of 15 experts from 15
different countries using the Delphi technique. Experts
reached consensus that patients should be considered
ready for hospital discharge when there is tolerance
of oral intake, recovery of lower gastrointestinal
function, adequate pain control with oral analgesia,
ability to mobilize and self-care, and no evidence of
complications or untreated medical problems [46].

In colorectal surgery, drains are expected to prevent
hematoma, fluid collection, or abscess formation, to
act as an indicator of postoperative complication,
and to minimize the severity of complication-related

symptoms [47].

Routine drainage has not been advocated by meta-
analyses as drains have failed to demonstrate any
benefit in reducing anastomotic leak rate, minimizing
symptoms, or in serving as a warning function [48].
Despite the controversial results, the choice of using
a drain is left to the individual surgeon’s preference.
Close follow-up of patients is essential on its use.
It is important that the duration of drainage not be
unnecessarily extended. Any complications directly
associated with the use of drains should be avoided [48].
In this study, the surgeon’s preference was to use a drain.
In both groups a drain was inserted, and removed at
approximately the same time (in 3-5 days in group I

and in 4-5 days in group II).

Lassen e al. [40] in his consensus review of optimal
perioperative care in colorectal surgery found that,
although fasting from midnight has been standard
practice to avoid pulmonary aspiration in elective
surgery, a review has found no evidence to support this.

Table 8 Comparison between the studied groups according to cause of delayed discharge after fulfilling criteria

Cause of delayed discharge after fulfilling the criteria Group | (n = 30) Group Il (n = 30) Test of
[n (%)] [n (%)] significance
Discharged after fulfilling criteria 30 (100.0) 0 (0.0) %?P<0.001*
Not controlled on nonopioid oral analgesia 0 (0.0) 7 (28.3) FEP=0.011*
Not tolerant to (more than 1 solid meal+1000 ml oral fluids) 0 (0.0) 8 (26.7) FEP=0.005*
Not passing stool 0 (0.0) 8 (26.7) FEP=0.005*
Presence of wound infection 0 (0.0) 7 (28.3) FEP=0.011*
Presence of rectal bleeding 0 (0.0) 5 (16.7) FEP=0.049*
Level of serum albumin 0 (0.0) 5 (16.7) FEP=0.049*
Elevated WBC 0 (0.0) 6 (20.0) FEP=0.024*
No social acceptance and home status 0 (0.0) 3 (10.0) FEP=0.237

FE, Fisher's exact test; P, P value for comparing between the two studied groups; WBC, white blood cell; *Statistically significant at P<0.05.
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Equally,a Cochrane review of 22 randomized controlled
trials in adult patients provides robust evidence that
reducing the preoperative fasting period for clear fluids
to 2 h does not increase complications [42].

A metabolically fed state in patients undergoing surgery
can be achieved by providing a clear carbohydrate-rich
beverage before midnight and 23 h before surgery. This
reduces preoperative thirst, hunger, and anxiety and
postoperative insulin resistance. Patients in a more
anabolic state have less postoperative nitrogen and
protein loss as well as better-maintained lean body
mass and muscle strength [42]. Data from randomized
controlled trials indicate accelerated recovery and
shorter hospital stay in patients receiving preoperative
carbohydrate loading in colorectal surgery [49]. In this
study, all patients underwent 12-24 h of fasting before
surgery. However, this did not affect their tolerance
to oral intake, which was similar in both groups

(3-5 days).

Regaining of normal peristalsis in both groups was
similar. In group I it was 1-3 days and in group II it
was 1—4 days. This is consistent with what Wilson [50]
found that following laparotomy colonic pressure
activity first occurs after 4048 h.

Andersen and colleagues performed a Cochrane
review that included 14 randomized controlled
trials representing a total of 1224 patients all
undergoing gastrointestinal surgery. In their study
they compared early postoperative feeding against
traditional management to estimate the relative risk
of postoperative complications. They concluded that
there is no obvious advantage in keeping patients
nil by mouth following gastrointestinal surgery and
supported early commencement of enteral feeding [51].
In our study both groups met the discharge criteria to
tolerate at least one solid meal and more than 1000 ml
oral fluids at equal times, which were from 3 to 5 days
with a mean of about 4 days. In all, 26.7% of group II
stayed at the hospital for an additional 1-3 days after
tulfilling the discharge criteria until they were able to
tolerate more than one solid meal.

Chan and Law [52] and Klappenbach ez a/ [53] in
their review of postoperative ileus management set
passage of flatus or stool as a sign of resolution of
ileus and Delaney [54] in his study of feasibility of
discharge within 24-72 h after laparoscopic colorectal
surgery also set passage of either flatus and stool as the
criterion for patient discharge. These studies did not
show significant readmission differences because of
early discharge of their patients. In this study, group I
patients passed flatus with a mean of 2.8 days, whereas
group II patients passed flatus at about the same time.

Both groups passed stool with a similar mean of 5 days,
which is acceptable as compared with these studies.

Opioid analgesia is the most commonly used method
of postoperative pain management. Pain is a subjective
and extremely variable experience. Variability in the
patient’s perception of pain coupled with variability in
the pharmacokinetic behavior of opioids results in a
huge variation in analgesic requirements [55].

In the past decades we have focused on the pursuit of
the ideal analgesic agent. The administration of oral
analgesics can begin as soon as the patient can tolerate
oral fluids.

In our study, both groups had no difference in
the duration of pain control by oral analgesia
(opioid+NSAIDs or NSAIDs alone). But in group II,
seven patients (23.3%) were discharged about 2 days
later after their pain was controlled on NSAIDs alone
after fulfilling other discharge criteria.

Despite the use of preoperative antibiotic prophylaxis,
infections still represent the most frequent cause of
perioperative morbidity. Intra-abdominal infections
are related primarily to anastomotic leaks and are
potentially life-threatening. Anastomotic leaks occur
with a frequency of up to 23%. In roughly half of the
patients, anastomotic leaks are clinically silent and may
first become evident after a median of 8 days, often
when patients have developed critical illness [56].

It is important to diagnose infectious complications
early in order to initiate either surgical or conservative
treatment, preventing serious postoperative morbidity
or death [56]. However, there is presently no reliable
diagnostic test with sufficient accuracy available to
detect anastomotic leaks at an early stage. In most
cases, the patient will present with signs of sepsis:
tachypnea, tachycardia, and fever at the sixth to eighth
postoperative day. There is often abdominal pain
or distension suggesting an ileus, but clinically the
abdomen may show signs of peritonitis. Inflammatory
markers will be elevated; the diagnosis may be difficult
to make as the patients display features consistent with
other postoperative infectious complications [57].

'The discharge criteria proposed by Fiore and colleagues
were not only achieved by an international consensus,
but also these criteria are applicable and achievable. In
our study both groups fulfilled the discharge criteria at
about the same time, which is from 4 to 8 days with a
mean of 5.5 days. However, group II had a significantly
longer hospital stay of 6-12 days with a mean of
8.5 days in comparison with group I, with 5-9 days of
hospital stay with a mean of 6.5 days.
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The cause of readmission was burst abdomen and
pelvic collection in group I and anastomotic leak and
pelvic collection in group II.

Conclusion

'The endpoint of this study was the rate of readmission,
which was 6.7% in both groups. Therefore, not only
were these discharge criteria applicable and achievable

but they proved to be dependable.
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