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Introduction: Three strategies are used to prevent complications in colorectal surgery: heparin and an-
tibiotics given perioperatively and abdominal drains placed intraoperatively. To investigate the appropri-
ate and inappropriate use of these prophylactic techniques and to assess the costs associated with their
inappropriate use, we studied patients who underwent elective colorectal procedures. Methods: We re-
viewed the charts of 103 patients operated on between April and December 1999 at a 519-bed tertiary
care, teaching hospital in Edmonton, Alta. The procedures carried out were elective sigmoid resection,
low anterior resection, left hemicolectomy, right hemicolectomy and total or subtotal colectomy for be-
nign or malignant conditions. The data collected included patient age and sex, diagnosis, the operating
surgeon, and the housestaff or surgeon writing the pre- and postoperative orders. Patients who required
emergency colorectal surgery were excluded from the study. Antibiotic, heparin and drain prophylaxis
was assessed and considered appropriate if prescribed according to the evidence or inappropriate if pre-
scribed when not recommended. Results: Thirty-six of 98 patients had inappropriate heparin prophy-
laxis (5 of the 103 were excluded because they were already receiving heparin). Only 5 of 96 patients
were treated appropriately with antibiotics preoperatively without postoperative doses (7 of the 103
were excluded due to intraoperative spillage with fecal contamination or an intra-abdominal abscess
found intraoperatively); 95% of patients were inappropriately treated with antibiotics postoperatively.
Half of all the patients had a drain inserted inappropriately for prophylaxis. On average, drains inserted
inappropriately cost $30.40 per patient, inappropriate antibiotic use cost $62.42 per patient and inap-
propriate heparin use cost $89.30 per patient. Preoperative orders were usually written by the staff sur-
geon, whereas postoperative orders were usually written by the resident or intern. Conclusions: We ob-
served considerable inappropriate use of heparin, antibiotic and drain prophylaxis. Considering the
number of elective colorectal procedures performed annually, these inappropriately used strategies rep-
resent a substantial cost to the health care system. Improved education of surgeons and residents is
needed to change to evidence-based practice habits.

Introduction : On suit trois stratégies pour prévenir les complications en chirurgie colorectale : admini-
stration d’héparine et d’antibiotiques en période périopératoire et mise en place de drains abdominaux
pendant l’intervention. Afin d’enquêter sur l’utilisation appropriée et indue de ces techniques prophy-
lactiques et d’évaluer les coûts de leur utilisation indue, nous avons étudié les dossiers de patients qui
ont subi des interventions colorectales électives. Méthodes : Nous avons étudié les dossiers de 103 pa-
tients qui ont subi une intervention entre avril et décembre 1999 dans un hôpital d’enseignement et de
soins tertiaires de 519 lits à Edmonton (Alberta). On a pratiqué les interventions suivantes : résection
élective du sigmoïde, résection antérieure basse, hémicolectomie gauche, hémicolectomie droite et
colectomie totale ou sub-totale en raison de problèmes bénins ou malins. Les données recueillies por-
taient notamment sur l’âge et le sexe du patient, le diagnostic, le chirurgien opérant et le membre du
personnel ou le chirurgien qui a rédigé les ordonnances avant et après l’intervention. Les patients qui
ont eu besoin d’une chirurgie colorectale d’urgence ont été exclus de l’étude. On a évalué la prophy-
laxie aux antibiotiques, à l’héparine et au drain, que l’on a jugée appropriée si elle a été prescrite confor-
mément aux données probantes, ou indue si elle a été prescrite lorsqu’elle n’était pas recommandée. 
Résultats : Sur 98 patients, 36 ont reçu une prophylaxie indue à l’héparine (5 des 103 patients ont été
exclus parce qu’ils recevaient déjà de l’héparine). Seulement 5 patients sur 96 ont été traités de façon
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Management of patients who un-
dergo elective colorectal surgery

includes the prevention and early de-
tection of postoperative complications,
according to 3 strategies: heparin given
perioperatively, antibiotics given peri-
operatively and abdominal drains in-
serted intraoperatively for prophylaxis.
These strategies have been well stud-
ied, and level I evidence is available to
guide surgeons in their proper and 
effective use. Unfractionated heparin 
is recommended, 5000 U subcuta-
neously given 2 hours preoperatively,
followed by heparin 5000 U subcuta-
neously 2 or 3 times daily postopera-
tively until the patient is ambulatory.1–3

In uncomplicated elective cases, antibi-
otics with activity against anaerobic and
aerobic organisms are beneficial when
given preoperatively only.4,5 For pro-
phylactic drains, there is a lack of evi-
dence supporting their use in uncom-
plicated elective colorectal surgery,6–8

and they may even be associated with
perioperative complications.7

In this study we assess the correct
versus the incorrect use of these 3
common prophylactic strategies,
based on level I evidence in elective
colorectal surgery patients at our in-
stitution, and the costs associated
with their incorrect use. 

Patients and methods

We reviewed the charts of 103
consecutive patients treated between
April 1999 and December 1999 at a
519-bed tertiary care, teaching hos-
pital in Edmonton. The operative
procedures included elective sigmoid
resection, low anterior resection, left
hemicolectomy or right hemicolec-

tomy, and total or subtotal colec-
tomy. Patients who underwent emer-
gency colorectal surgery were ex-
cluded. Data collection included age,
sex, surgeon, diagnosis and the
housestaff or surgeon writing the
pre- and postoperative orders.

For assessment of the use of heparin
perioperatively, additional data were
collected regarding heparin usage pre-
and postoperatively, including number
of doses administered. In this study,
the correct prophylactic use of heparin
was defined as a preoperative 5000 U
subcutaneous dose followed by 2 or 3
doses per day postoperatively. This was
compared to the incorrect use of he-
parin, defined as no heparin or postop-
erative heparin administration without
a preoperative dose. 

Data collected for assessment of
the perioperative use of antibiotics in-
cluded use of preoperative bowel
preparation, type of antibiotic used 
as well as number of doses pre- 
and postoperatively, intraoperative
spillage of intraluminal contents and
intra-abdominal abscess. Correct use
of antibiotics was defined as the ad-
ministration of antibiotics preopera-
tively without postoperative doses in
clean-contaminated cases. This was
compared with their incorrect use,
defined as no antibiotics preopera-
tively or their use postoperatively in
clean-contaminated cases. 

Regarding the prophylactic use of
drains, data were collected as to
whether a drain was inserted, the pres-
ence of intra-abdominal abscess, post-
operative complications, and drain-
related complications. The prophylac-
tic use of a drain was defined as incor-
rect when used in an uncomplicated

case of colorectal surgery. Such drain
usage was then compared to no drain
use, which was considered correct.

Monetary costs for the use of he-
parin, antibiotics and drains were de-
termined by the cost of each product
to our institution and the cost to
prepare, administer and manage the
various treatment strategies. The cost
of management was estimated by in-
cluding the nursing time at an aver-
age hourly wage of $28.00. 

The significance of differences in
proportions was calculated with the
χ2 test or Fisher’s exact test where ap-
propriate. A p value of less than 0.05
indicated a significant difference.

Results

Patient demographics

The sex distribution was almost
equal (Table 1), but the age range
was wide (21–90 yr), with the major-
ity of patients being between 50 and
70 years old. The diagnosis in 69% of
the patients was cancer, which in-
cludes both carcinoma and adenoma.
Thirty-five percent of the patients
underwent right hemicolectomy, and
36% underwent sigmoid resection.
Thirteen general surgeons were prac-
tising at the hospital during the
study period. 

Heparin prophylaxis 

Five patients were excluded from
the analysis of heparin prophylaxis be-
cause they were already on anticoagu-
lation for pre-existing conditions. Of
the remaining 98 patients, 36 were
treated incorrectly (Table 2). Thirty-

Wasey et al

280 J can chir, Vol. 46, No 4, aoßt 2003

appropriée par des antibiotiques avant l’intervention et n’ont pas reçu de dose après celle-ci (7 des 103
patients ont été exclus en raison d’un épanchement intraopératoire avec contamination par les matières
fécales, ou de la présence d’un abcès intra-abdominal découvert pendant l’intervention); 95 % des pa-
tients ont reçu un traitement indu aux antibiotiques après l’intervention. La moitié des patients ont reçu
inutilement un drain prophylactique. En moyenne, les drains inutiles ont coûté 30,40 $ par patient, 
l’utilisation indue d’antibiotiques, 62,42 $, et l’utilisation indue d’héparine, 89,30 $. Les ordonnances
préopératoires ont été rédigées habituellement par le chirurgien membre du personnel tandis que les or-
donnances postopératoires l’étaient habituellement par le résident ou l’interne. Conclusions : Nous
avons constaté une importante utilisation indue d’héparine, d’antibiotiques et de drains prophylactiques.
Compte tenu du nombre d’interventions colorectales électives pratiquées par année, ces stratégies inap-
propriées représentent un coût important pour le système de santé. Il faut mieux informer les
chirurgiens et les résidents pour qu’ils fondent leur pratique sur des données probantes.



three patients received heparin post-
operatively without a preoperative
dose, and 3 patients received no he-
parin at all. The charts of patients
who did not receive heparin were re-
viewed. Heparin had not been or-
dered for these patients, and no alter-
native prophylactic strategy had been
used (i.e., no low molecular weight
heparin or intermittent pneumatic

compression stockings). All patients
received heparin when ordered by the
physician. There was no significant
difference in the treatment given to
men or women. When the various
colorectal procedures and patient di-
agnoses were compared, we found no
significant difference between the
percentage of patients treated cor-
rectly and incorrectly. There were no
cases of clinical deep vein thrombosis
(DVT) or pulmonary embolism (PE). 

The cost of heparin use in our insti-
tution was determined to be $4.70 per
dose: heparin (5000 U subcutaneously)
$0.70 per dose and nursing labour
costs to prepare and administer the
drug $4.00 per dose. The cost per 
patient was derived by multiplying 
the number of heparin doses the 
patient received by $4.70. The cost of
incorrect heparin use ranged from
$18.80–$470.00 per patient (mean
$89.30 per patient). The use of heparin
in a few patients was prolonged because
postoperative complications preventing
ambulation led to a long hospital stay.

Antibiotic prophylaxis

Seven cases were excluded from
analysis of antibiotic prophylaxis be-

cause they had intraoperative spillage
with fecal contamination due to inad-
equate bowel preparation or an intra-
abdominal abscess was noted at the
time of surgery. These patients were
considered to be receiving antibiotics
therapeutically rather than prophylac-
tically. Of the remaining 96 patients,
only 5 received antibiotics as prophy-
laxis correctly, according to the evi-
dence, with a single preoperative ad-
ministration and no subsequent doses
postoperatively (Table 3). Thus, 91
patients received antibiotics incor-
rectly, and 2 of them received no an-
tibiotics at all. Most patients received
intravenous cefazolin and metronida-
zole for prophylaxis; however, 4 pa-
tients with allergies were given clin-
damycin and gentamicin. Antibiotics
were given orally before operation to
57 of the patients; all of them had
also received antibiotics systemically.

The cost of the antibiotics (cefa-
zolin 1 g intravenously every 8 h and
metronidazole 500 mg intravenously
every 12 h) plus the intravenous tub-
ing was determined to be $10.00/d.
Nursing costs to prepare and admin-
ister the drugs was calculated as
$16.33/d. Most patients received 1,
2 or 3 days of antibiotics postopera-
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Table 1

Demographic Data for 103
Patients Who Underwent Elective
Colorectal Surgery Between April
and December 1999

Data Patients, no.*

Sex
  Male 54

  Female 49

Age range (mean), yr 21–90 (62.1)

Procedure
  Right hemicolectomy 36

  Left hemicolectomy   7

  Sigmoid resection 37

  Low anterior resection 17

  Subtotal/total
  colectomy   6

Diagnosis
  Cancer 71

  Crohn’s disease/colitis 13

  Diverticulitis 10

  Other   9

*Unless otherwise indicated

Table 2

Demographic Data for 98 Patients Who Received
Heparin Prophylaxis Correctly or Incorrectly

Patients, no.*

Demographics
Correct use†

(n = 62)
Incorrect use‡

(n = 36)

Age (and standard
deviation), yr 61.8 (16.7) 61.6 (15.8)

Male:female 32:30 19:17

Procedure
  Right hemicolectomy 24 11

  Left hemicolectomy   3   4

  Sigmoid resection 23 11

  Low anterior resection   9   7

  Subtotal/total colectomy   3   3

Diagnosis
  Cancer 41 26

  Crohn’s disease/colitis   7   5

  Diverticulitis   7   3

  Other   7   2

*Unless otherwise indicated
†Defined as a preoperative dose of 5000 U subcutaneously followed by 2 or 3 daily
postoperative doses of 5000 U each.
‡Defined as no heparin given or heparin given postoperatively but not preoperatively.

Table 3

Demographic Data for 96 Patients Who Received
Antibiotic Prophylaxis Correctly or Incorrectly

Patients, no.*

Demographics
Correct use†

(n = 5)
Incorrect use‡

(n = 91)

Age (and standard
deviation), yr 73,2 (14.3) 61.7 (16.2)

Male:female 1:4 49:42

Procedure
  Right hemicolectomy 2 32

  Left hemicolectomy 0   6

  Sigmoid resection 3 31

  Low anterior resection 0 16

  Subtotal/total colectomy 0   6

Diagnosis
  Cancer 3 63

  Crohn’s disease/colitis 0 12

  Diverticulitis 1   9

  Other 1   7

*Unless otherwise indicated
†Defined as the preoperative use of antibiotics without postoperative doses in clean-
contaminated cases.
‡Defined as the postoperative use of antibiotics or no preoperative use of antibiotics in
clean-contaminated cases.



tively as prophylaxis. The average
cost was $62.42 per patient.

Abdominal drains

Five patients were excluded from
the analysis of drain insertion be-
cause an intra-abdominal abscess was
found at the time of the surgical pro-
cedure, and a drain was placed thera-
peutically. Of the remaining 98 pa-
tients, 48 were managed correctly
without unnecessary prophylactic 
insertion of drains (Table 4). There-
fore, 50 patients who underwent
elective colorectal surgery were
drained incorrectly. Drain insertion
did not appear to be sex-dependent.
Significantly (p < 0.001) fewer pa-
tients having a right hemicolectomy
had a drain placed, and significantly
(p < 0.001) more patients with a sig-
moid resection had a drain inserted.
The only diagnosis that appeared to
influence incorrect drain use was 
diverticulitis for which significantly 
(p = 0.031) more patients had a
drain placed. There was 1 anasto-
motic leak in a patient with no drain
present. Four complications occurred
in patients who had drains inserted;
in 3 of these, the anastomotic leak or

abscess complication was noted after
the drain had been removed. There
were 2 drain-related complications:
serous fluid leakage at the drain site
after removal and abdominal wall he-
morrhage during drain insertion,
which required transfixion of the in-
ferior epigastric artery. 

The cost of a 7-mm Jackson-Pratt
Silastic drain ($14.50) in addition to
the nursing care to manage the drain
estimated at $3.00/d translated into a
cost range of $20.50–$59.50 per pa-
tient. The drains are reprimed every 8
hours and more frequently when re-
quired. The range in cost was due to
the variability in the length of time
before the drain was removed. The
average cost was $30.40 per patient.

Practice patterns

Fig. 1 shows the practice patterns
of individual surgeons at our institu-
tion for heparin and abdominal drain
use. There appears to be considerable
variability among the surgeons. In
contrast, incorrect antibiotic use was
widespread. Preoperative orders were
written by the staff surgeon, whereas
postoperative orders were signed by
the resident or intern in all but 2 cases. 

Discussion

The high risk of postoperative
complications has led to various pro-
phylactic strategies for elective col-
orectal surgery. Three commonly
used interventions are DVT preven-
tion with heparin, antibiotic prophy-
laxis to reduce postoperative infec-
tion and the prophylactic use of
abdominal drains to detect anasto-
motic leak, hemorrhage or abscess. 

PE and DVT are major causes of
postoperative morbidity and mortal-
ity.1 Prophylactic strategies for DVT
have been well studied.1–3 DVT oc-
curs because there is a triggering of
the coagulation cascade at the time
of tissue damage in addition to pro-
longed immobilization during the
surgical procedures. In 1969, Flanc
and associates9 noted that the rate of
DVT, clinical and subclinical, post-
operatively was 35%. In subsequent
trials for DVT prophylaxis medica-
tion was initiated preoperatively and
continued postoperatively. The 4th,
5th and 6th American College of
Chest Physicians (ACCP) consensus
conferences recommended the pro-
phylactic use of heparin periopera-
tively for patients undergoing major
abdominal surgery (which includes
colorectal surgery), based on level I
evidence.1–3 Heparin has been used
for prophylaxis because it is non-
toxic, has a limited duration of ac-
tion, does not affect wound healing,
does not interfere with conventional
medications and is inexpensive.
When heparin is contraindicated, in-
termittent pneumatic compression
stockings can be used as an alterna-
tive. The recommended regimen
with unfractionated heparin is 5000
U subcutaneously, initiated 2 hours
preoperatively, followed by heparin
5000 U subcutaneously 2 or 3 times
daily until the patient is ambulating.
The use of low molecular weight he-
parin is also advocated but was not
used by general surgeons at our insti-
tution during this study. The risk of
DVT in patients who undergo colo-
rectal surgery is up to 44% without
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Table 4

Demographic Data for 98 Patients in Whom Drains Were Inserted
Correctly or Incorrectly

Patients, no.*

Demographics
Correct use†

(n = 48)
Incorrect use‡

(n = 50) p value

Age (and standard
deviation), yr 62.4 (14.1) 61.1 (17.8) NS

Male:female 27:21 31:19 NS

Procedure
  Right hemicolectomy 26   9 < 0.001

  Left hemicolectomy   4   3 NS

  Sigmoid resection   8 27 < 0.001

  Low anterior resection   6   9 NS

  Subtotal/total colectomy   4   2 NS

Diagnosis
  Cancer 36 33 NS

  Crohn’s disease/colitis   7   5 NS

  Diverticulitis   1   8 0.031

  Other   4   4 NS

*Unless otherwise indicated
†Defined as  no drain inserted in uncomplicated colorectal surgery.
‡Defined as drain inserted in uncomplicated colorectal surgery.
NS = not significant.



prophylaxis3,10 but is reduced to
12.5% with the use of heparin.10 The
risk of PE has been reduced from
1.6% to 0.54% with perioperative he-
parin prophylaxis.3,11

Stratton and colleagues12 exam-
ined the practices of preventing ve-
nous thromboembolism in high-risk
patients and adherence to the 4th
ACCP guidelines. They found that
in general surgery 50% of patients re-
ceived incorrect prophylaxis (this in-
cluded 25% who received no prophy-
laxis at all). In comparison, general
surgeons at our institution fared
somewhat better, with 5% of patients
receiving incorrect DVT prophylaxis. 

Although most of our study pa-
tients did receive heparin postopera-
tively, the preoperative dose was not
ordered in over one-third of these
patients. Incorrect heparin use at our
institution appears to be surgeon-
dependent since the preoperative or-
ders were written primarily by the
staff surgeon. This may reflect a lack
of knowledge of available evidence or
concerns surrounding the risk of
perioperative hemorrhage. However,
studies demonstrated no increase in
the rate of hemorrhagic complica-
tions due to preoperatively adminis-
tered heparin.3 Postoperative heparin
administration was primarily depen-
dent on the resident or intern writ-
ing the orders. At our institution,
housestaff are trained to order he-
parin postoperatively as standard for

elective colorectal surgery. The ques-
tion of whether there is adequate
DVT prophylaxis with the adminis-
tration of postoperative doses alone
has never been studied. The well-
recognized early evidence of DVT
beginning at the time of surgery
poses an ethical difficulty in allowing
a randomized study without the pre-
operative use of heparin. 

Wound infection is a common
complication after colorectal surgery.
Baum and associates13 reviewed clini-
cal studies from 1965 to 1980. They
found that infection rates were in-
creased in patients who received
bowel preparation alone compared
with those who also received antibi-
otics. The perioperative use of antibi-
otics has reduced the infection rate
from 40% to 11%–22%.4,5,14 Trials have
been conducted with various par-
enteral antibiotic regimens, oral ab-
sorbable and nonabsorbable anti-
biotics, and topical antibiotics.
Controversy remains regarding the
most effective regimen; however, in a
recent meta-analysis, Lewis15 con-
cluded that a combination of antibi-
otics given orally and systemically may
be superior for preventing surgical site
infections. Systemically administered
antibiotics were given preoperatively
at our institution, with additional
orally administered antibiotics given
preoperatively to just over half of
these patients. Most Canadian institu-
tions have stopped using oral antibi-

otics preoperatively since neomycin in
the oral form is no longer available.
Antibiotics should be started 30–60
minutes preoperatively, so that the tis-
sue concentrations are high at the
time of bacterial contamination.16 Al-
though there is no consensus as to the
specific antibiotic of choice, it has
been shown that coverage for both
aerobic and anaerobic bacteria is re-
quired.4 In our study, the most com-
monly used antibiotics for periopera-
tive administration were cefazolin and
metronidazole, but clindamycin and
gentamicin were appropriately used in
patients who had penicillin allergies.
The need for antibiotics postopera-
tively in uncomplicated colorectal
surgery cases was evaluated by Song
and colleagues,5 who reviewed 17 ran-
domized controlled trials between
1984 and 1995 and failed to show
any benefit of multiple-dose prophy-
laxis over a single-dose prophylaxis. 

Based on the evidence from our
study, antibiotics are incorrectly or-
dered by almost all surgeons (or their
housestaff) in our institution. Most
patients received multiple doses of
antibiotics postoperatively in addi-
tion to the preoperative doses, but 2
patients did not receive any prophy-
laxis. Postoperative orders were al-
most exclusively written by residents
or interns. They likely prescribe an-
tibiotics as prophylaxis because they
have been misinformed or taught to
do so. The discrepancy between evi-
dence and practice by surgeons is
further illustrated by Zmora and col-
leagues17 who conducted a survey of
the members of the American Soci-
ety of Colon and Rectal Surgeons in
2000 and found that most surgeons
use 2 doses of intravenous prophy-
laxis in elective cases.

Abdominal drains are used to aid
in the detection of bleeding, abscess
and anastomotic dehiscence. Oppo-
nents believe drains stimulate serous
fluid production, impede anasto-
mostic healing and introduce infec-
tion.7 Studies from 1987 to 1999
have failed to demonstrate a reduction
in morbidity, length of stay or mortal-
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FIG. 1. The percentage of patients treated inappropriately by the 13 surgeons in the
study. Bracketed numbers indicate the number of patients treated with heparin
[black column) and having drains inserted (white column), respectively, for each
surgeon. The discrepancy in patient numbers for some surgeons is due to the differ-
ent exclusions applied for each strategy.



ity from the prophylactic use of drains
in nonemergent colorectal surgery.6–8

With respect to morbidity and mortal-
ity, a meta-analysis of 4 randomized
control trials showed no significant
difference for drain versus no drain in-
sertion.6 Sagar and colleagues18 noted
that in 95% of cases, drains failed to
allow the egress of pus or feces when
dehiscence occurred. This lack of ben-
efit remains when rectal or coloanal
anastomoses are studied separate from
colonic anastomoses.7,8 Merad and
colleagues8 noted a 2% complication
rate with drain use. In our study, half
of all patients had drains inserted in-
correctly, the majority for sigmoid re-
sections for diverticular disease. Of
note, 4 patients with drains had com-
plications postoperatively, and 3 of
these were complications noted after
the drain was removed. In addition,
we noted 2 possible complications
with drain insertion: serous fluid leak-
age from drain site and inferior epi-
gastric artery hemorrhage during in-
sertion. The highly variable use of
drains is surgeon-dependent. A drain
may have been inserted as a precau-
tion in patients with diverticular dis-
ease even though no active disease
was present. These surgeons may not
be aware of the evidence or they may
resist change. 

The cost of incorrect prophylactic
strategies is important. On average,
incorrect drain use cost $30.40 per
patient, antibiotic use $62.42 per 
patient and heparin use $89.30 per 
patient. Thus, the direct costs for a 
single patient who received all 3 pro-
phylactic strategies incorrectly is esti-
mated at $200, which would trans-
late into $15 000/yr for our
institution. However, it is the hidden
costs (complications associated with
the incorrect prophylaxis, such as
long-term drain-related complica-
tions, antibiotic resistance, Clostrid-
ium difficile colitis, progression of
initial subclinical DVT or PE) that
are underestimated in this study be-
cause of a lack of follow-up after pa-
tient discharge.

Although there has been consider-

able growth in evidence-based medi-
cine (clinical practice guidelines, con-
sensus conferences and the Cochrane
database), this has been less prevalent
in the surgical disciplines, probably
owing to the lack of level I evidence
and the difficulties associated with
conducting randomized studies in
surgical patients.19 Our study illus-
trates that even when strong evidence
exists, surgeons are reluctant to adopt
recommendations. It is possible that
our own surgeons are poorly apprised
of the facts, although given the acad-
emic environment with the constant
stream of medical students and resi-
dents, this seems unlikely. More likely
is the common observation that prior
training and personal experience has a
greater impact on surgical decision-
making than published data, however
strong the evidence.20 Further study
evaluating surgeon practice and opin-
ion after presenting the results of
studies such as this one may help 
elucidate the barriers preventing 
evidence-based practice in surgery. 
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