
Normothermia during colorectal resection reduced surgicai-wound
infection and length of hospital stay

KurzA, Sessler DI, Lenhardt R, for
the Study of Wound Infection and Tem-
perature Group. Perioperative nor-
mothermia to reduce the incidence
of surgical-wound infection and
shorten hospitalization. NEnglJ
Med. 1996 May 9;334:1209-15.

Objective
To determine whether normothermia
during colorectai resection decreases
the incidence of surgical-wound infec-
tions or length of hospital stay.

Design
Randomised, double-blind, controlled
trial with follow-up to 2 weeks after
discharge.

Setting
3 hospitals in Austria.

Patients
200 patients (mean age 60 y, 54%
men) who were scheduled for elective
colorectal resection for cancer or in-
flammatory bowel disease. Exclusion
criteria were use of immunosuppres-
sive drugs, recent fever or infection,
serious malnutrition, or bowel ob-
struction. Follow-up was 94%.

Intervention
Patients received a standard bowel
preparation before surgery; intrave-

Commentary
All general anaesthetic agents impair ther-
moregulatory control. In this carefully de-
signed study, Kurz and colleagues found
that 19% of patients assigned to hypo-
thermia developed a wound infection after
colectomy compared with 6% of patients
assigned to normothermia. A wound in-
fection rate of 6% after major colonic sur-
gery is high but acceptable; a 19% wound
infection rate is astonishingly high and
unacceptable.

Part of an anaesthesioiogist's job is to
monitor and maintain body temperature.
Low body temperature may increase blood
loss, as noted in this report, and cause shiv-
ering and discomfort in the period after
surgery. During abdominal operations that

nous cefamandole, 2 mg, and metro-
nidazole, S00 mg (both drugs were
given every 8 h starting before
anaesthesia and continuing for 4 d);
anaesthesia induction with thiopental
sodium, isoflurane, fentanyl, and
vecuronium bromide; aggressive hy-
dration; oxygen; and patient analge-
sia. 104 patients were ailocated to
normothermia (core temperature
36.5 °C), and 96 patients were allo-
cated to hypothermia (core tempera-
ture 34.5 °C). Temperatures were
maintained with heated fluids and
forced-air warmers and covers during
surgery, and surgeons were blinded
to the group allocation of their
patients.

Main outcome measures
Culture-confirmed wound infection
within 15 days of surgery, days from
surgery to suture removal, and length
of hospital stay,

Main results
Patients in the normothermia group
compared with patients in the hypo-
thermia group had fewer wound in-
fections (5.8% vs 18.8%, P = 0.009).
{This absolute risk reduction of 13 %
means that 8 patients would have to
be kept at normothermal temperature
(compared with hypothermia]) during
colorectal resection to prevent 1 addi-

are of the length of those in this study,
warming equipment for parenteral fluids
and protective drapery would normally be
used because both tend to conserve body
temperature. With these measures, a tem-
perature drop of 2 centigrade degrees, as
seen in this study, would be unusual.

An important and unexpected finding
was that smoking was a strong risk factor
for wound infection. More than half the
wound infections developed in the sub-
group of patients who smoked, giving an
adjusted odds ratio of 10.5. Smoking and
hypothermia both cause vasoconstriction
that could lead to wound ischaemia and,
therefore, to subsequent wound infection.
If these 2 independent risk factors act syn~

tional wound infection, 95% CI4 to
23; the relative risk reduction was
69%, CI 28% to 87%}*. {The infec-
tion rates did not differ among the 3
hospitals (11%, 14%, and 17%, P>
0.4 for all comparisons).}^ Patients in
the normotherapy group also ate solid
food sooner (5.6 vs 6.5 d, P = 0.006);
had their sutures removed sooner (9.8
vs 10.9 d, P = 0.002); and had a shorter
length of hospital stay (12.2 vs 14.7 d,
P = 0.001). When only patients with
infections were considered, the re-
sults were similar (P < 0.01 for each
comparison).

Conclusion
Normothermia during colorectal re-
section was associated with decreased
surgicai-wound infections and shorter
length of hospital stay.
Sources of funding: National Institutes of
Health; Joseph Drown and Max Kade Foun-
dation; Augustine Medical, Inc.; Mallinckrodt
Anesthesiology Products, Inc. (thermometers
and thermocouples).

For article reprint: Dr. D.I. Sessler, Depart-
ment of Anesthesia, 314 Parnassus Avenue,
3rd Floor, University of California, San
Francisco, CA 94143-0648, USA. FAX
415-476-8444.

*Ntimbers calculated from data in article.

^Data provided by author.

ergistically, the net result could be an ex-
tremely high risk for wound infection.

This article has 2 distinct messages for
clinicians: During surgery, anaesthetists
should maintain the patient's body tempera-
ture reasonably close to normal; and smok-
ers are at increased risk for wound infection.
It would be worthwhile to study the effect
of smoking cessation before and after sur-
gery on wound infection and length of hos-
pital stay in patients whose temperature is
maintained at a normal level during surgery.
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James E. Barone, MD
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