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Objective
To investigate the feasibility of a 48-hour postoperative stay
program after colonic resection.

Summary Background Data

Postoperative hospital stay after colonic resection is usually 6
to 12 days, with a complication rate of 10% to 20%. Limiting
factors for early recovery include stress-induced organ dys-
function, paralytic ileus, pain, and fatigue. It has been hypoth-
esized that an accelerated multimodal rehabilitation program
with optimal pain relief, stress reduction with regional anes-
thesia, early enteral nutrition, and early mobilization may en-
hance recovery and reduce the complication rate.

Methods

Sixty consecutive patients undergoing elective colonic resec-
tion were prospectively studied using a well-defined postoper-
ative care program including continuous thoracic epidural an-
algesia and enforced early mobilization and enteral nutrition,
and a planned 48-hour postoperative hospital stay. Postoper-
ative follow-up was scheduled at 8 and 30 days.

Results

Median age was 74 years, with 20 patients in ASA group lI-
IV. Normal gastrointestinal function (defecation) occurred
within 48 hours in 57 patients, and the median hospital stay
was 2 days, with 32 patients staying 2 days after surgery.
There were no cardiopulmonary complications. The readmis-
sion rate was 15%, including two patients with anastomotic
dehiscence (one treated conservatively, one with colostomy);
other readmissions required only short-term observation.

Conclusion

A multimodal rehabilitation program may significantly reduce
the postoperative hospital stay in high-risk patients undergo-
ing colonic resection. Such a program may also reduce post-
operative ileus and cardiopulmonary complications. These
results may have important implications for the care of pa-
tients after colonic surgery and in the future assessment of
open versus laparoscopic colonic resection.

The postoperative hospital stay after colonic resection iapproximately 4 to 6 day3!°**However, in studies on the

usually 6 to 12 day$; ® with a complication rate of 10% to effect of laparoscopic-assisted colonic resection, there has
20%, because many patients are elderly and at high riskarely been a focus on revising perioperative care programs
The recent introduction of multimodal postoperative rehaand on including optimal analgesia, early mobilization, and
bilitation regimens including epidural analgesia, early enearly enteral nutrition. A combination of laparoscopic-as-
teral nutrition, and early mobilization and revision of thesjsted colonic resection in high-risk patients with epidural
surgical care program have reduced the hospital stay halgesia, early enteral nutrition, and early mobilization
approximately 5 day&:° The introduction of laparoscopic- resylted in a postoperative hospital stay of 2 to 3 ddys.
assisted colonic surgery has also reduced the hospital stay torpe potential for further improvement of the postopera-

tive course, the length of hospital stay, and the complication
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Table 1. PREOPERATIVE DEMOGRAPHICS

n
Age
Median age 74 yrs (range 33-94)
Functional status
ASA | 11
ASA I 29
ASA I 15
ASA IV 5
Complicating diseases
Treated for cardiovascular disease 17
Treated for chronic pulmonary disease 8
Treated for neurologic disease (hemiplegia sequelae, dementia, psychiatric disease, epilepsy) 20
Treated for endocrine disease (diabetes, thyroid, hypercholesterolemia) 8
Preoperative subacute deep venous thrombosis/anticoagulatory treatment 1
Impaired mobility (canes, wheelchair, bedridden) 18
Patients without complicating disease and with normal mobility 18

1998. Here we report our accumulated results in the first 6QASA) classification. Group A comprised patients with spe-

consecutive patients. cial factors that precluded a 2-day hospital stay that were
identified before surgery (Table 2). Group B comprised
METHODS patients whose pr_ec_ludmg_factors were identified during
surgery. The remaining patients (group C) had no preclud-
Subjects ing factors, despite the presence of severe complicating

This study was a prospective investigation of 60 consecg'seases'

utive patients scheduled for elective colonic resection (ex-
c_Iuding plannt_ad low anterior_ resection and re_ctum eXtirpa'Anesthesia and Analgesia
tion, and patients undergoing surgery for inflammatory
bowel disease). The results include the initial 16 patfénts No premedication was administered. Before surgery, a
and the next 44 patients from January to October 1998. Ththoracic epidural catheter was inserted at T6—7 for right
study was approved by the local ethical committee. hemicolectomy and at T8-10 for left-sided and sigmoid
resection. It was tested with 3 mL 2% lidocaine with epi-
nephrine, followed by 6 6 mL 0.5% bupivacaine. A bolus
of epidural morphine (2 mg) was given in patients 70 years
When the indication for surgery was established, theor younger; 1 mg was given in older patients. During
patient was informed by the research team about the accesurgery, an additional 4 mL 0.5% bupivacaine was admin-
erated rehabilitation program involving a planned 48-houristered hourly, and a continuous infusion of 0.25% bupiva-
postoperative hospital stay, presuming that all organ funceaine with morphine (0.05 mg/mL) was initiated at a fixed
tions had returned to normal. Patients were assessed befaiae of 4 mL per hour. After preoperative assessment of the
surgery with a detailed description of concurrent diseasespidural block, general anesthesia was introduced with
(Table 1) and American Society of Anesthesiologists’ propofol (2—3 mg/kg), remifentanil (1-2 mg), and cisatra-

Study Design

Table 2. FINDINGS THAT PRECLUDED A 2-DAY HOSPITAL STAY

Preoperative Findings (group A, n = 4)
Preoperative in hospital (neurologic dept.) for 2 cerebral infarctions
Preoperative in hospital (psychiatric dept.) for severe depression
Preoperative in hospital (rheumatology dept.) for 3 months (wheelchair patient)
Preoperative subacute deep venous thrombosis and anticoagulatory treatment
Intraoperative Findings (group B, n = 3)
Right-sided tumor with invasion in duodenum indicating gastroenteric anastomosis
Previous ileotransverse shunt surgery; present operation reestablishing normal continuity by inclusion of previous inactive ileal segment
Sigmoid tumor with invasion in urinary bladder, indicating partial bladder resection and postop. urinary bladder catheter
Group C (n = 53)
No major theoretical contraindication for a 2-day postoperative hospital recovery program
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curium (0.15 mg/kg) and maintained with propofol (2—4
mg/kg/hr) and remifentanil (uwg/kg/min). The first 16
patients received additional intrathecal anesthesia with lido-
caine®® Intraoperative fluid administration was standard- Before Surgery
ized to 1,500 mL isotonic saline 500 mL 6% hydroxy- Repeat information about perioperative course, previously given in
ethyl starch. Additional fluid therapy or transfusion required  the outpatient clinic. Discuss with family the 2-day postoperative
discussion between the anesthesiologist and the surgeon, if Program- Fluid nutrition including 4 protein drinks daily for 3
. . . days. Laxatives and oral bowel cleaning.
blood loss exceeded 500 mL. Thirty minutes before termi-ager surgery
nation of anesthesia, ketorolac (30 mg) and ondansetron pay of surgery (0-24 h)
(4—8 mg) were given intravenously. At the end of surgery, = Mobilized ~2 hours, initiated 6 hours postoperatively
20 mL 0.25% bupivacaine was given subfascially or intra- ~ Drinking ~1,000 mL including 2 protein drinks
muscularly in the incision. Intraoperative normothermia ~ ©r@cetaminophen2gq 12 h, oral magnesium 1 g g 12 h, and
. . . . . . cisapride 20 mg g 12 h (repeated during subsequent days)
was maintained with a Bair-Hugger (AUQUStme Medical, Additional bupivacaine, ibuprofen, and opioid (in that order) only
Eden Prairie, MN). After surgery, continuous epidural an- for breakthrough pain
algesia with bupivacaine and morphine was maintained for  Normal food allowed
48 hours. Acetaminophen tablets were administered after Postoperative day 1 (24-48 ) . .
surgery (2 g every 12 hours). If pain relief was insufficient, alligaﬁilsgdféﬁgger removed in the morning
either ibuprofen (600 mg orally) or additional epidural Normal food and oral fluid =2,000 mL, including 4 protein drinks
0.125% bupivacaine (6 mL) was given. Plan discharge
Postoperative day 2 (48 h)

- Epidural catheter removed in the morning
Surglcal Procedure Oral ibuprofen 600 mg g 8 h

Right-sided hemicolectomy was performed with a hori-  Full mobilization and normal oral intake
zontal incision 2 to 3 cm above the umbilicus, resection of ~ Stop cisapride, continue magnesium for ~1 week, unless
the transverse colon with a transverse incision cephalad to DiSolirarrr]ge:;tgﬁst:w (=48 h postop)
the umbilicus, and left-sided hemicolectomy and sigmoid  posioperative day 8
resection with a curved incision in the left iliac fossa ex- Checkup in outpatient clinic
tended up toward the curvature when necessary. All anas- Suture removal and further treatment dependent on histology

tomoses were hand-sewn. Postoperative day 30
Checkup in outpatient clinic

Table 3. NURSING CARE PROGRAM AND
GOALS AFTER ELECTIVE COLONIC RESECTION

Postoperative Regimen

Gastrointestinal tubes were not used. Postoperative mdzighteen patients had preoperative impaired mobilization,
bilization and oral intake followed a well-defined nursing and most had complicating extracolonic diseases. Only 18
care program (Table 3). Additional cisapride (20 mg) waspatients had no complicating disease and had normal pre-
given every 12 hours ahl g magnesium oxide was given operative mobility.
every 12 hours from the evening of the day of surgery. The Four patients were classified before surgery as impossible
bladder catheter was removed routinely 24 hours after suto discharge from the hospital 2 days after surgery (group
gery; the epidural catheter was removed routinely on thé\): one patient had two previous cerebral infarctions and
morning of the second day (approximately 44 hours afteone myocardial infarction and was admitted to the neurol-
surgery). The plan was discharge after lunch approximatelpgy department; one patient was admitted to the psychiatry
4 to 6 hours after removal of the epidural catheter, providedlepartment for severe depression and had indications for
that all organ functions had returned to normal and pairfurther inpatient care; one patient was transferred from the
could be managed with oral analgesics. At discharge, theheumatology department after a 3-month stay in a severely
patients were provided with acetaminophen (2 g every 12leteriorated condition (wheelchair-dependent); and one pa-
hours) and ibuprofen (600 mg every 8 hours) for pain relieftient had had a femoral venous thrombosis 10 days before
and a few morphine tablets (10 mg) for rescue analgesiaurgery, which had been treated with anticoagulants requir-
The patients were seen in the outpatient clinic for removalng close postoperative monitoring.
of stitches and information about histology on day 8, and a Three patients were classified during surgery as impossi-
final postoperative checkup was scheduled for day 30. ble to discharge from the hospital 2 days after surgery

(group B): one patient had a tumor invading the duodenum,
RESULTS requiring a gastroenteric anastomosis; one patient had a
previous ileotransverse shunt, and the present operation
included reestablishing normal intestinal continuity, includ-
ing the atrophic segment; and one patient had tumor inva-

The patients consisted of a high-risk group with a mediarsion in the urinary bladder wall, requiring a partial bladder
age of 74 years, 20 patients belonging to ASA group llI-IV. resection and postoperative urinary bladder drainage.

Patient Characteristics and Surgical
Findings
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Figure 1. Postoperative hospital stay, including the
day of surgery, in 60 patients undergoing elective co-
lonic resection with multimodal rehabilitation.

number of patients

2 3 4 5 6 7 9 62

postoperative hospitalization (days)

In the remaining 53 patients (group C), although most haddne patient had a stay of 6 days because of chronic joint
complicating diseases, no pre- and intraoperative findingpain with difficult mobilization, One patient had a stay of 9
precluded a postoperative hospital stay of 2 days. Thislays after resection of a large tumor invading the anterior
group, for instance, included one patient with severe pulabdominal wall that was partially resected but with subse-
monary disease (FEV= 0.56 L/min) and one patient with quent wound dehiscence, acute reoperation, and death on
acute uremia and severe hypoalbuminemia (396 mmol/L)day 9. One patient had a 62-day hospital stay after reopera-
This group also included patients who underwent the foltion on day 2 because of a 15-cm-long infarction of the
lowing procedures in addition to the colonic resection: oneleum, 15 cm away from an intact ileotransversostomy after
patient with a ureter—ureter anastomosis because of intraight-sided hemicolectomy. After surgery, an intensive care
operative ureter transection during dissection of a largestay was necessary because of multiple organ dysfunction,
retroperitoneal inflammatory mass; one resection of théut the patient survived. Of the 22 patients who required a
omentum because of severe carcinosis and malignant astay of 2 to 5 days, the reasons were psychosocial factors (9
cites; two small bowel resections because of tumor invapatients), delayed operation (1 patient), dizziness and fa-
sion; one salpingo-oophorectomy; and one cholecystedigue (4 patients), delayed return of gastrointestinal function
tomy. (7 patients, see below), and unconfirmed suspicion of pneu-

The colonic resections included 23 right-sided hemico-monia (1 patient). Pain was not a limiting factor for dis-
lectomies, 2 resections of the colon transversum, and 3déharge, and only approximately 10% of the patients re-
sigmoid resections or left hemicolectomies, and 1 subtotateived supplementary doses of epidural bupivacaine or
colectomy. Median duration of surgery was 120 minutessystemic morphine (10—20 mg) during the hospital stay.
(range 70-360). Median intraoperative blood loss was 100
mL (range 50-2,450). Underlying colonic disease was can- . . .
cer in 42 patients (Dukes’ A, 4; Dukes’ B, 22; Dukes' C, 11; Gastrointestinal Function
Dukes’ D, 5), lymphoma in 1 patient, and benign colonic  Clinically, the patients tolerated early enteral nutrition,
diseases, mostly chronic diverticulitis, in 17 patients. and 57 patients had defecation in the first 48 hours (Fig. 2).
Defecation in the remaining patients occurred on days 3, 4,
and 5. Four patients were kept in the hospital more than 2
days because of nausea or small-quantity, intermittent vom-

The duration of hospital stay in the 60 patients is shownting despite defecation.
in Figure 1. Of the four group A patients, the actual stay was
2 days in three patients, because the preoperative conditic]g
was attained during this period (all were transferred back to
the hospital department where they were staying before There were two deaths (3.3%) and an additional five
surgery). The remaining patient stayed 7 days for managepatients had one complication (Tables 4 and 5). Seven
ment of anticoagulation therapy related to the preoperativ@atients had urinary retention requiring a single bladder
deep vein thrombosis. In the three group B patients, theatheterization between day 1 and 2. Serious complications
lengths of stay were 4, 7, and 9 days. In the remaininganastomotic leakage, small bowel infarction, wound dehis-
patients (group C), the median postoperative hospital stagence, or death) occurred in only five patients (8.3%). No
was 2 days. Three patients needed to stay more than 5 daysardiopulmonary complications were observed in the 58

Postoperative Hospital Stay

ostoperative Complications
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Figure 2. Reestablishment of gastrointestinal func- o 204
tion (defecation) in 60 patients undergoing elective g
colonic resection with multimodal rehabilitation. g
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time to postoperative defecation

survivors despite the high incidence of coexisting cardio-DISCUSSION
pulmonary disease. Reasons for readmission and duration of
hospital stay are detailed in Table 5. The accumulated The aim of this study was to investigate whether a mul-
number of days of repeat admission was 56 days, primarilyimodal rehabilitation program could enhance the recovery
from the two patients with anastomotic leakage. No com-of organ function after elective colonic resection. The initial
plications or readmissions could be attributed to the shorteresults of this prospective, hypothesis-generating investiga-
length of stay. tion were that return of gastrointestinal function seems
In summary, the hospital stay was 193 days for thefeasible in 2 to 3 days in more than 90% of patients with a
primary operation and 56 days for readmission—in total,combination of early enteral nutrition and continuous tho-
249 days. Thus, for the total 60-patient population, includ-racic epidural analgesia including local anesthetics for 48
ing all high-risk groups and patients with special intraoper-hours. The reduction of the conventional postoperative par-
ative findings, the median postoperative hospital stay was alytic ileus response represents a clinical relevant achieve-
days (range 2—62). ment, because early institution of enteral nutrition may
During the 30 days of follow-up, 73% of the patients reduce postoperative infectious complications and the cata-
were satisfied with the postoperative care, but 27% believetiolic response to surgery. The results also support the
they had been discharged too early, because of feelingell-established finding that continuous epidural analgesia
insecure or “fatigued.” However, at the 8- and 30-daywith local anesthetics is necessary to reduce ileus, especially
checkups, patients were somatically and socially functionwhen compared with opioid analgesic technig®iés.
ing normally or rapidly recovering. No patient’s condition  The finding of a median postoperative hospital stay of 2
deteriorated after discharge, except those mentioned aboways suggests that implementation of an early rehabilitation
(complications or readmission). program may reduce or prevent the conventional impair-

Table 4. DEATH AND COMPLICATIONS IN 60 PATIENTS UNDERGOING ELECTIVE
COLONIC RESECTION

Length of Stay (days)/

Complication Details Readmission (days)

Death (group C) Initial abdominal wall resection because of tumor invasion, wound 9/No
dehiscence, acute reoperation, and death on day 9

Death (group A) Patient with another hemiplegia from previous strokes, transferred to 2 (13)/No
neurology department on day 2 in usual preoperative condition

Bowel infarct (group C) Reoperation on day 2 because of infarction of 15-cm length of ileum. 62/No
Intensive care stay with multiple organ dysfunction.

Anastomotic leakage (group C) Diagnosed postoperative day 4, managed conservatively 2/12

Anastomotic leakage (group C) Diagnosed postoperative day 17 in a patient with preoperative acute 4/16
uremia and hypoalbuminemia. Treated with a sigmoidostomy.

Bleeding (group C) Incisional bleeding requiring suture under local anesthesia 4/No

Infection (group B) Superficial wound infection in patient who required partial bladder

resection 7/No
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Table 5. READMISSIONS AMONG 60 PATIENTS UNDERGOING ELECTIVE COLONIC

RESECTION
Cause of No. of Postoperative Day Length(s) of

Readmission Patients of Readmission Stay (days)
Anastomotic leakage 2 7,14 12,16
Distended abdomen 2 3,4 1,1
Social 1 4 5
Spinal headache 1 4 2
Vomiting 3 4,6, 22 5,6,8
Total 9 (15%) 56

ment of different organ functions that follows elective co- enhance recovery and reduce complications has been dis-
lonic surgery. The very high-risk nature of our patientscussed:'®** In these and other studies, the duration of
further suggests that the usual medical complications suchospital stay after laparoscopic resection has usually been
as cardiopulmonary complications may be avoided. Imporapproximately 5 days, no different from studies with mul-
tant contributing factors to this finding may include early timodal rehabilitation in open resectidn’ We have previ-
mobilization and optimal pain relief. The patients in our ously demonstrated that a combination of the multimodal
study averaged approximately 10 years older than those irehabilitation program and the laparoscopic-assisted tech-
other studie$:®°**Among the 60 patients studied, 16 were nique could reduce hospital stay in high-risk patients to 2 to
80 years or older, but they had a median postoperativ8 days'? Interestingly, the present study achieved the same
hospital stay of 3 days, despite the fact that 5 were iresults with open colonic resection, suggesting that postop-
high-risk group A or B. These findings are in sharp contraserative recovery may depend more on other factors such as
to the higher complication rate reported previously afteroptimal pain relief, early nutrition, and early mobilization and
colonic resection in octogenariatfs. omission of recovery-inhibiting regimens (e.g., gastrointestinal
In this initial study, we excluded low anterior resection tubes, prolonged urinary catheter drainage, dramSxhan
from the protocol because of the well-known higher risk ofthe choice of surgical technique itself (laparoscopic vs.
anastomotic dehiscence (and thereby potential gross cowpen). Based on these findings, it may therefore be timely to
tamination) when combined with very early feeding. Futureperform a masked, randomized controlled trial of open
studies must clarify the optimal regimen for low anterior versus laparoscopic-assisted colonic resection where both
resection. groups receive a multimodal rehabilitation program (with
The routine use of a urinary bladder catheter with re-sufficient wound dressing to secure patient and nurse mask-
moval after 24 hours did not cause complication, evening) to demonstrate the true differences between the two
though 11% needed a single recatheterization. No patiersurgical techniques.
had sequelae of cystitis or bladder dysfunction requiring a The relative importance of the individual components of
hospital stay of more than 48 hours after surgery. the multimodal rehabilitation program to improve recovery
The surgical complications in this high-risk patient group has not been clearly evaluated. Thus, single-modality treat-
included one superficial wound infection treated in thement with pain relief.’ enteral nutrition'> and cisaprid®®
outpatient clinic, a case of incisional wound bleeding treatedhas had only limited effects on outcome in randomized
with local suturing, and one case of wound dehiscence in #&ials. The individual effects of mobilizatidn and changes
patient with tumor invasion in the abdominal wall. Two in perioperative care (e.g., tubes, drains, feeding restric-
anastomotic leakages occurred after discharge, but botiions)>*®*°on outcome has not been established either,
were diagnosed and managed early because of the occwakthough several studies have demonstrated tubes, drains,
rence of pain (one was conservatively treated; the other waand feeding restrictions to be unnecessary and to limit
treated with a colostomy). Because of the nonrandomizedecovery*>*®*°Therefore, the multimodal effect seems ra-
nature of this investigation, the potential of the multimodaltional and probably necessary to achieve major outcome
rehabilitation regimen to either reduce or increase the risk oéffects, as observed in preliminary nonrandomized stud-
surgical complications cannot be answered, but the resuligs.*213
suggest that the overall complication rate may be reduced, An important question is whether it is safe to discharge
given the patient demographics. elderly, high-risk patients 2 days after open colonic resec-
Previous attempts to enhance postoperative recovery aftéion. In the present study, however, no patient had acute
open colonic resection have led to a hospital stay of approxife-threatening complications after discharge, and the few
imately 5 days,® probably because the care program wascomplications that did occur, including the two anastomotic
designed to achieve recovery within that period. In recenteakages, were diagnosed within few hours and treated
years the role of laparoscopic-assisted colonic resection toefore any deterioration of the overall condition or specific



Vol. 232 + No. 1

organ complications developed. All patients received de-2.
tailed pre- and postoperative information about calling the
surgical department if any signs of complications occurred, 3
and they were allowed to be seen in the outpatient clinic if
symptoms appeared. Our findings do not support the com,
mon fear of an increased risk of anastomotic leakage or
other complications with early enteral nutrition and early 5.
discharge. Although experience from larger case series ob-
viously is necessary, our preliminary findings do not sug-
gest that early discharge is medically inappropriate and
unsafe, provided that proximity to the hospital allows read-
mission within a few hours if signs of complications occur.
Patient satisfaction was acceptable, although approxi-7.
mately 25% mentioned that they felt fatigued and insecure.
This would probably not improve with a hospital stay of
several more day¥. It is our impression from the follow-up
on postoperative day 8 that patients included in a multimo-
dal rehabilitation program achieve much earlier return to 9.
normal of daily functions, and with less fatigue than in
previous studies>*> Obviously, more detailed studies are
necessary, especially regarding the importance of educatin]g0
patients and relatives, who usually expect a 5- to 10-day

stay after such procedures and therefore may feel socially;

insecure with the early discharge.
In summary, our results suggest that a multimodal inter-
vention with revision of traditional surgical care programs

(e.g., tubes, drains, bladder catheter) combined with optimaillz'

pain relief with continuous thoracic epidural analgesia with

local anesthetics and opioids, early enteral nutrition, ands

enforced mobilization may enhance recovery after elective
colonic resection. The results bring into question the pro-

posed advantages of laparoscopic-assisted colonic reset®

tions and call for a well-designed, masked assessment
laparoscopic versus open colonic resection in which both

groups receive multimodal rehabilitation treatment. Furtherg.

studies are required to document the safety of the early
rehabilitation regimen and to determine whether the inci-
dence of medical complications may be reduced. 17.

18.
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