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1

BOTULINUM TOXIN FOR TREATMENT OF CHRONIC ANAL FIS-

SURES: ONE SURGEON’S EXPERIENCE. H.A. Redstone, W.D. Buie.
Department of Surgery, Foothills Hospital, Calgary, Alta.

To evaluate the experience at a single centre with the use of

botulinum toxin in the management of chronic anal fissures.

The records of all patients treated for chronic anal fissures

from 2002 to 2005 were reviewed retrospectively. Data on

outcomes and complications were collected.

Twenty-two patient charts were reviewed. Follow-up data

were available for 17 patients. Mean follow-up was 10 weeks.

Fifteen of 17 patients (88%) had improvement of their symp-

toms. Only 3 patients experienced symptoms of incontinence

after treatment.

Botulinum toxin is an effective therapy in the management

of chronic anal fissures and is an appropriate alternative to sur-

gical treatment.

2
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PROCTOCOLECTOMY IN PATIENTS WITH COLORECTAL CANCER

— A RETROSPECTIVE COHORT STUDY OF INDICATIONS AND

OUTCOMES OF THE ILEAL POUCH ANAL ANASTOMOSIS COM-

PARED TO PERMANENT ILEOSTOMY. C.J. Brown, B. O’Connor,
M. Liu, H. MacRae, Z. Cohen, R.S. McLeod. Department of

Surgery, Mount Sinai Hospital and Department of Health

Policy, Management and Epidemiology, University of

Toronto, Toronto, Ont.

The ileal pouch anal anastomosis (IPAA) is the procedure of

choice in patients with ulcerative colitis (UC) and familial ade-

nomatous polyposis (FAP). However, little is known about

the role of reconstruction with the IPAA in patients with colo-

rectal cancer (CRC) who require proctocolectomy. The pur-

pose of this study was to assess the indications and outcomes

of the IPAA compared with proctocolectomy and permanent

ileostomy (PI) in patients with CRC.

Between 1983 and 2005, over 1600 patients with colorectal

cancer have been treated at the Mount Sinai Hospital (MSH).

Demographic, surgical, pathological and outcomes data for all

patients have been maintained in the MSHCRC database.

During that period, 51 patients were treated for CRC with

proctocolectomy: 30 patients with PI and 21 patients with

IPAA. Clinical features, pathologic findings and survival out-

comes were compared between these 2 groups.

Patients in the PI and IPAA groups were similar with re-

spect to age, gender, cancer stage, histologic grade and the

presence of multiple primary CRCs. However, the diagnosis

leading to proctocolectomy was more commonly UC or FAP

in patients treated with IPAA (18/21 v. 21/30, p = 0.04).

Moreover, patients with rectal cancer were more likely to have

a PI than an IPAA (19/30 v. 7/21, p = 0.0002). Analysis us-

ing the Cochran–Armitage trend test suggests that utilization

of IPAA has increased over time (p = 0.002). Finally, survival

is similar after either PI or IPAA

Increased experience and improved outcomes following

IPAA has led to its more liberal use in patients who would

otherwise require PI. Therefore, with careful patient selection,

the IPAA is a viable and safe option for patients who would

otherwise require PI.
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LOW ANTERIOR RESECTION: A SYSTEMATIC REVIEW. C.J. Brown,
D. Fenech, R.S. McLeod. Department of Surgery, Mount Sinai

Hospital and Department of Health Policy, Management 

and Epidemiology, University of Toronto, Toronto, Ont.

Total mesorectal resection (TME) has led to improved survival

and reduced local recurrence in patients with rectal cancer.

Straight coloanal anastomosis after TME can lead to problems

with frequent bowel movements, fecal urgency and inconti-

nence. The colonic J pouch and the transverse coloplasty were

developed to improve bowel function. The purpose of this

study is to determine which rectal reconstructive technique

results in the best postoperative bowel function.

A systematic review of the literature (MEDLINE, CAN-

CERLIT, EMBASE and Cochrane databases) was conducted

independently by 2 investigators. Of 2014 relevant studies, 14

randomized controlled trials (RCTs) met our inclusion

criteria: adults with rectal cancer, low rectal resection, and

comparison of bowel function between at least 2 of straight

coloanal anastomosis (SCA), colonic J pouch (CJP) or trans-

verse coloplasty (TCP).

Results of 11 RCTs (n = 597) investigating SCA versus

CJP suggest fewer bowel movements and fewer patients ex-

periencing fecal urgency up to 8 months postoperatively.

However, more than 8 months after surgery, bowel fre-

quency, urgency and fecal incontinence scores are similar be-

tween SCA and CJP. Three RCTs (n = 158) compared CJP

with TCP. These studies demonstrated similar bowel func-

tion, but one study suggests a higher anastomotic leak rate

with TCP.

A systematic review of the literature reveals that CJP im-

proves bowel function in the first year postoperatively when

compared with SCA. While outcomes appear to be similar af-

ter CJP and TCP, further RCTs are needed to clearly elucidate

surgical and functional outcomes.

5

CLINICAL OUTCOMES OF LAPAROSCOPIC AND OPEN COLOREC-

TAL RESECTION: A META-ANALYSIS. A. Hummadi, J. Watters,
A. Rostom. Departments of Surgery and Medicine and the

Ottawa Health Research Institute, University of Ottawa,

Ottawa, Ont.

Our objective was to evaluate whether current evidence about

clinical outcomes of laparoscopic and open colorectal resection

supports the adoption of laparoscopic resection as standard

care. Randomized clinical trials (RCTs) comparing these pro-

cedures were identified by searching MEDLINE and other

electronic sources, reviewing reference lists and questioning

content experts. Clinical outcomes and other data were ab-

stracted independently by 2 reviewers.

We identified 24 reports of RCTs to which 3202 patients

had been randomized. Diagnosis was colorectal cancer in

2816, benign in 286 and not specified in 100 patients; 1431

patients (89% of 1610 patients) were ASA physical status class

1 or 2 and none were class 4 or 5; 1174 (44% of 2667

patients) and 802 (30%) patients had sigmoid or right colon

resections. Among patients having laparoscopic resection, col-

orectal cancer was stage 1 in 389 (27%), 2 in 500 (35%), 3 in

432 (30%) and 4 in 108 (8%). The overall conversion rate was

17% (273/1602 patients). In 14 reports, data for patients

converted to an open procedure were analyzed with the la-

paroscopic group, or there were no conversions; in 10 reports,

the data were analyzed in another manner or not reported.

Operative mortality and pulmonary complications did not dif-

fer between laparoscopic and open resection. Wound infection

and anastomotic leaks appear less frequent following laparo-

scopic resection. Lymph node retrieval, cancer recurrence and

survival did not appear to differ between laparoscopic and

open resection.

Current evidence suggests that differences in clinical out-

come between laparoscopic and open colorectal resection are

modest. Patients enrolled in published RCTs have tended to

be relatively healthy and to have localized cancers; few have

had benign disease.

6

PREOPERATIVE HIGH DOSE RATE ENDORECTAL BRACHY-

THERAPY (HDREBT) FOR LOCALLY ADVANCED OPERABLE

RECTAL CANCER. C.S. Richard, P. Belliveau, B. Stein, 
J.F. LaTulippe, J. Parent, C. Emond, C. Compton, L. Portelance,
T. Vuong. Departments of Surgery, Radiation Oncology,

Gastroenterology and Pathology, Université de Montréal,

and McGill University Health Centre, Montréal, Que.

In an attempt to decrease the toxicity associated with preoper-

ative chemotherapy and external beam radiation, HDREBT

was used preoperatively in patients with locally advanced

resectable rectal cancer with the objective of evaluating the

treatment toxicity and the effects on local control. Patients

with newly diagnosed resectable adenocarcinoma of the rec-

tum and no evidence of metastasis were eligible. A dose of 26

Gy was prescribed to the tumour bed and intramesorectal

deposits seen on MRI and given over 4 consecutive daily

treatments, using high dose rate delivery system. Surgery was

done 4–8 weeks after brachytherapy completion. Those pa-

tients with positive nodes were to receive postoperative adju-

vant 5-FU chemotherapy and external beam radiation with 45

Gy in 25 fractions.

One hundred patients were treated on protocol between

1998 and 2002. Based on preoperative endorectal ultrasound

and MRI, the study included 93 T3 tumours, 4 T4 and 3 T2

tumours. All patients completed their planned treatment. The

median age was 72 (range 42–90) years old. Acute proctitis

was observed in all patients 7–10 days after the treatment. In

99 patients, the radiation proctitis was of grade 2, while 1 pa-

tient (grade 3) required blood transfusions. There was no

hospitalization for treatment-related toxicity.

Two patients refused the planned abdominal resection

based on a normal restaging endorectal ultrasound. Two pa-

tients died before surgery. One died from a stroke and the

other from a myocardial infarct. A leak rate of 8% was ob-

served. Among the surgical specimens, 29% were ypT0N0-1,

34% showed residual tumour and 37% showed microfoci of

residual disease. Postoperative adjuvant external beam therapy

and chemotherapy was given in 27 of the 31 patients with

positive nodes. The median follow-up time was 42 months. At

5 years, the actual local recurrence rate is 3%, the disease-free

survival is 65%, the overall survival rate is 74% and the specific

survival 84%.

Résumés
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HDREBT is effective as a new downstaging modality and

prevented tumour recurrence in this study. The 1% grade 3

acute toxicity compares favourably with the 25%–30% grade 3

toxicity with the chemotherapy and external beam radiation. A

phase III study is highly desirable.
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TREATMENT OF THE PRIMARY TUMOUR IN PATIENTS WITH

STAGE IV COLORECTAL CANCER: A SYSTEMATIC REVIEW OF

THE LITERATURE. D.S. Fenech, C.J. Brown, R.S. McLeod. Uni-

versity of Toronto, Mount Sinai Hospital, Toronto, Ont.

To systematically review the literature on the treatment of the

primary tumour in the setting of metastatic colorectal cancer

(CRC).

A bibliographic search of MEDLINE (1966–October

2004) and EMBASE (1980–October 2004) was conducted to

identify studies of patients with metastatic CRC and the surgi-

cal treatment of the primary tumour. Articles were included if

the population of interest was patients with metastatic colorec-

tal cancer, the interventions included both a resection group

(RG) and non-resection group (NRG) and the outcome was

median survival.

Five retrospective cohort studies met the criteria. The small-

est study included 5 patients in the NRG, and the largest

study included 127 in the RG. One of the 5 studies had no in-

formation regarding confounders, and another study was too

small to draw any conclusions about similarities between the 2

groups (n = 5). In the 3 remaining studies, the RG included

more right-sided cancers than the NRG. Two studies reported

the functional status of the patients, and in both cases the RG

had a better functional status than the NRG. Co-interventions

were not reported in 4 of the 5 studies. Four studies showed

an improvement in survival in those patients who had their

primary tumour removed. The range of median survival in the

NRG was between 2 months and 16.6 months. The range of

median survival in the RG was between 11 months and 16

months.

Patients with stage IV CRC who are selected to have their

primary tumour removed have a prolonged survival compared

with those who are not selected to have their primary tumour

removed. Because of selection bias, it remains unknown

whether or not it is better to resect the primary tumour elec-

tively, and, therefore, a randomized controlled trial is required

to answer this question.
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KNOWLEDGE RETENTION AFTER A CONTINUING MEDICAL

EDUCATION COURSE ON TOTAL MESORECTAL EXCISION FOR

SURGEONS. R.E. Cheifetz, P.T. Phang. Department of

Surgery, University of British Columbia, Vancouver, BC

The purpose of this study was to determine whether knowl-

edge gained (as determined by a formal course test) by sur-

geons in a continuing education course on total mesorectal

excision and rectal cancer management is retained 1 year later.

A formal course test had been previously developed and val-

idated. The test evaluated course content including pelvic

anatomy, surgical techniques, imaging, pathology, adjuvant

therapies, and cancer and functional outcomes. Validation was

determined by absence of change in pre- and post-test scores

of the “expert” course instructors (n = 8, p = 0.6) and by a

linear correlation in test scores with increasing level of general

surgery resident training (n = 16, p = 0.001). Significant learn-

ing by the 58 surgeons taking the course had been demon-

strated by improvement in test scores from before the course

(mean score 19 out of a possible total mark of 33) to after the

course (mean score 25.3, p = 0.001). At 1 year after the

course, those course participants (n = 44, 76%) who had pro-

vided post-course contact information were asked to complete

the course test again.

Responses were received from 18 surgeons (41% of those

surveyed, 31% of the original course participants). Mean score

on the test after 1 year was 23.8. Compared with the immedi-

ate post-test scores, there was no significant knowledge loss

over the year (p = 0.09).

We conclude that knowledge acquired during a continuing

education course for surgeons on total mesorectal excision and

rectal cancer management is retained 1 year later.

9

EVALUATION OF THE SURGICAL OPTIONS FOR THE TREATMENT

OF DIVERTICULAR DISEASE — THE CLEVELAND CLINIC DIVER-

TICULAR DISEASE PROPENSITY SCORE. H.N. Aydin, P.P. Tekkis,
F.H. Remzi, V.W. Fazio. Department of Colorectal Surgery,

Cleveland Clinic Foundation, Cleveland, Ohio

The present study compares early outcomes between the pri-

mary resection and anastomosis (PRA) and Hartmann’s proce-

dure (HP) and describes a propensity score for the selection of

patients for restorative versus non-restorative procedures.

Data were collected from 731 patients undergoing primary

resection and anastomosis and 123 patients undergoing pri-

mary HP for diverticular disease. Primary outcomes were 30-

day operative mortality, medical, surgical adverse events (the

latter referring to complications related to surgical technique)

and readmission rates. Multifactorial logistic regression was

used to model the risk of death, postoperative complications

and the likelihood of performing a restorative PRA versus

non-restorative procedure.

The apparent variation in adverse events between the 2

treatment groups was explained (PRA v. HP, adjusted OR

1.026, p = 0.932) by the differences in age (OR 1.04 per 10-yr

increase), ASA grade (ASA IV, III, II v. I, OR 11.8, 6.0, 2.8),

extent of diverticular disease (right- and left-sided v. left-sided,

OR 2.1) and operative urgency (emergency, urgent v. elective

surgery, OR 1.9, 1.5). Independent predictors in favour of

HP were the number of patient comorbid conditions (OR 1.4

per unit increase), preoperative duration of peritonitis in ex-

cess of 24 hours (OR 3.8), presence of bowel perforation (OR

5.1), diffuse peritonitis (OR 5.1) and operative urgency

(emergency, urgent v. elective surgery, OR 6.7, 11.5).

Although HP was associated with higher incidence of post-

operative adverse events, following adjustment of confound-

ing factors, HP and PRA were equally effective for the treat-

ment of diverticular disease. The choice of operation was

dependent on the patient presentation and intra-abdominal

contamination, which can be quantified in the preoperative

setting with appropriate treatment plans made for individual

patients.
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EFFECT OF ISCHEMIA ON INTESTINAL ANASTOMOTIC HEALING:

THE ROLE OF HYPOXIA-INDUCED ANGIOGENESIS. S. Karmali,
L. Wallace, M.J. Raval, G. Martin, M. Afrouzian, A.R.
Maclean, D. Buie, D.L. Sigalet. Division of General

Surgery, Department of Surgery, University of Calgary,

Calgary, Alta.

Impaired healing and subsequent leakage of intestinal anasto-

mosis is a major complication of intestinal surgery. Studies

have shown that adequate local tissue oxygen level is a signi-

ficant determinant of anastomotic integrity. Prior studies by

our lab have demonstrated that systemic hypoxia impairs

intestinal wound healing, with a reduction in anastomotic

burst pressure.

To determine if hypoxic-induced impairment in wound

healing is due to a reduction in angiogenic cytokine produc-

tion and/or subsequent neovascularization.

Seventeen juvenile male Sprague–Dawley rats underwent

colonic transection with immediate re-anastomosis and were

placed in a normoxic (FiO2 21%) or hypoxic (FiO2 11%) envi-

ronment for 7 days. Local tissue hypoxia was confirmed by dir-

ect measurement. At sacrifice, peri-anastomotic tissue samples

were examined for neovascularization with von Willebrand fac-

tor (vWF) immunohistochemical staining and vascular en-

dothelial growth factor (VEGF) Western blot analysis.

Hypoxia resulted in a qualitative and quantitative increase in

neovascularization in hypoxic versus normoxic conditions

(overall mean vWF neo-vessel density 47.12 ± 10.60 v. 23.29

± 10.17, p = 0.0005). In parallel, mean VEGF protein expres-

sion was elevated in hypoxic versus normoxic specimens

(247.1 ± 9.5 OD/mm2 v. 142 ± 10.6 OD/mm2, p < 0.002).

We have previously shown that systemic hypoxia translates

into local tissue hypoxia in surgical anastomotic specimens

with a reduced mean burst pressure. The result of the present

study demonstrates that both cytokine-mediated angiogenic

stimulation (VEGF) and directly visualized vWF neovascular-

ization is increased in hypoxic tissues. These findings suggest

that the deleterious effects of hypoxia on wound healing occur

downstream of revascularization, affecting processes such as

collagen synthesis or cross-linking.
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IMPROVED OUTCOME DUE TO INCREASED EXPERIENCE AND IN-

DIVIDUALIZED MANAGEMENT OF LEAKS FOLLOWING ILEAL

POUCH ANAL ANATOMOSIS (IPAA). M.J. Raval, M. Schnitzler,
B.I. O’Connor, H.M. Macrae, Z. Cohen, R. Gryfe, R.S. McLeod.

Department of Surgery, Mount Sinai Hospital, University

of Toronto, Toronto, Ont.

To assess the management and outcome of leaks in patients

with ileal pouch anal anastomosis (IPAA).

Between 1981 and 2003, 1424 patients underwent IPAA:

145 leaks (10%) occurred in 141 patients (81 male, 60 female;

median age 36). These patients’ charts were reviewed.

Of 141 patients experiencing a leak, 94 had a defunctioning

loop ileostomy and 90 were taking steroids at the time of op-

eration. Eleven asymptomatic leaks were evident only on radi-

ologic contrast studies. The remaining 134 leaks were IPAA

leaks without (48) or with (30) an associated abscess, cuta-

neous fistulae (15) or associated vaginal fistulae (18). Twenty-

three were leaks from the ileal pouch itself. Median time to

leak was 18 days (range 1 d–10 yr). Overall, the leaks healed

in 119 (84%) patients, and they have a functioning ileal

pouch. Of the remaining 22, 18 (13%) had their ileal pouches

excised and 4 (3%) with pouches in situ have permanent

ileostomies. There were no significant differences in healing

rates among the various leak types. Healing rates by primary

treatment were: rectal tube pouch drainage 53/58 (91%),

percutaneous drainage 19/22 (86%), perineal drainage 8/10

(80%), transanal repair 22/32 (69%), laparotomy and repair

4/5 (80%) and pouch reconstruction 13/18 (72%). For the

period 1993–2003, the salvage rate (90%) was higher than for

1981–1992 (80%).

The salvage rate of pouches following IPAA leak has in-

creased over time so that 90% of patients will have a function-

ing pouch. Various methods of management may be required

depending upon the type of leak and other clinical factors.
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HOSPITAL READMISSION RATES AFTER ILEAL POUCH ANAL

ANASTOMOSIS. I. Datta, J.A. Heine. University of Calgary,

Calgary, Alta.

The objective of this study was to determine the unplanned

hospital readmission rate following ileal pouch anal anastomo-

sis (IPAA) prior to loop ileostomy closure.

This retrospective epidemiologic observational study iden-

tified all patients who had undergone IPAA at a single teach-

ing hospital in Calgary over a 5-year period. The percentage of

patients readmitted prior to elective ileostomy closure was

determined. Steroid use, duration of illness, elective versus

emergent indication, age, use of regional anesthesia and

length of stay (LOS) were evaluated as factors possibly predic-

tive of early readmission. Readmission diagnoses were com-

piled. LOS and in-hospital costs were compared between

patients readmitted and not readmitted.

Thirty-six of 105 patients (34%) undergoing IPAA had at

least 1 unplanned readmission following IPAA: 23 had a sin-

gle readmission, 9 patients had 2 admissions, and 5 patients

had more than 2 admissions. Small bowel obstruction was the

most common readmitting diagnosis (20/57). There were 14

readmissions for pelvic or intra-abdominal abscess. Additional

readmitting diagnoses included abdominal pain, dehydration,

portal vein thrombosis, wound dehiscence and enterocuta-

neous fistula. Fifteen patients (14%) required operative inter-

vention following readmission and 21 (20%) were managed

nonoperatively.

Patients operated on in an emergent situation were more

likely to be readmitted compared with those who underwent

elective surgery (23/48 [48%] v. 13/57 [23%], p = 0.007).

Perioperative steroid use (p = 0.027) and age < 35 years (OR

3.19) were other factors that significantly influenced readmis-

sion rates. LOS for patients requiring readmission (including

the initial admission for IPAA) averaged 22.7 days versus 9.7

days for patients not readmitted. Not including the costs of

reoperation/intervention, the average cost of IPAA for pa-

tients requiring hospital readmission was $31 069 versus

$13 266 for patients not readmitted.

Hospital readmission after IPAA is common and costly.

Résumés
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Readmission may be avoided in some high-risk, conservatively

managed patients by instituting more intensive postoperative

outpatient follow-up and support.

13

EVALUATION OF OPERATIVE MORTALITY AND MORBIDITY IN

SURGERY FOR DIVERTICULAR DISEASE — COMPARATIVE

ANALYSIS OF SURGICAL VERSUS MEDICAL ADVERSE EVENTS.

H.N. Aydin, F.H. Remzi, P.P. Tekkis, V.W. Fazio. Depart-

ment of Colorectal Surgery, Cleveland Clinic Foundation,

Cleveland, Ohio

The purpose of the study was to identify important predictors

of operative mortality and morbidity in patients undergoing

surgery for diverticular disease and to develop a disease-

specific prognostic index for quantifying operative risk in such

patients.

Data were collected from 921 consecutive cases undergoing

1071 major colorectal procedures for diverticular disease.

Multilevel logistic regression was used to model the risk of

death and postoperative complications. A multifactorial model

was developed and compared with the Mannheim peritonitis

index (MPI) and Hinchey classification (HC).

Operative 30-day mortality was 2.1%, and overall morbid-

ity was 33.2%. Multivariate analysis identified the following

independent risk factors of adverse outcomes: right- and

left-sided disease versus sigmoid diverticular disease (OR

2.0), patient comorbidity, cardiac (OR 1.5), pulmonary

(OR 1.4), renal (OR 1.9), widespread peritonitis (OR 1.4),

large bowel stricture (1.7), presence of enterovaginal fistu-

lae (OR 1.7), mode of presentation (emergency, urgent v.

scheduled, OR 2.1, 1.6) and additional small bowel resec-

tion (OR 1.8). The model offered better discrimination

(higher area under ROC curve) than the MPI and HC for

all complications (0.67 v. 0.65, 0.63) and operative mortal-

ity (0.90 v. 0.85, 0.76). There were no significant differ-

ences between observed and model-predicted outcomes

over various subgroups of patients.

The predictive model provided an accurate means of esti-

mating the risk of adverse events for patients undergoing

surgery for diverticular disease. It has important implications

in everyday practice, as it may be used in the postoperative

period for close monitoring of high-risk patients and for

resource allocation.
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HOW EVIDENCE-BASED ARE CAGS SURGEONS? C.J. de Gara,
J. Hanson. Division of General Surgery, University of Al-

berta and Department of Epidemiology, Alberta Cancer

Board, Edmonton, Alta.

Experience and the teaching acquired from trusted, re-

spected mentors and teachers define surgical practice.

These factors may out-weigh best (level I) evidence, e.g.,

heparin and antibiotic prophylaxis, facial closure suture and

technique, drain or nasogastric tube usage. It is likely that

an increasingly informed and litigious public will demand

that surgery be practised according to the strongest evi-

dence.

This study sought to evaluate how much evidence-based

surgery CAGS surgeons practise and whether demographic

factors play a part.

Using email addresses obtained through CAGS, a previously

piloted (n = 30) survey was administered.

Responses were received from 198 (80% male) CAGS sur-

geons from all provinces (35% Ontario, 17% Quebec, 15% Al-

berta, 12% BC). These surgeons had been in practice a median

of 19 years with 80% working in communities > 100 000, 7%

in 50 000–100 000 and 13% in < 50 000. A quarter had no

university affiliation while 30% had clinical and 45% had full-

time faculty appointments. One in 3, 4, 5, 6 and 7 call was

done by 11%, 15% 18%, 13% and 12%, respectively. Trauma

call was done by 52%.

Bariatrics (5%), abdominal aortic aneurysm (11%) and ce-

sarean section (11%) were the 3 least commonly done proce-

dures, while laparoscopic appendectomy (82%), gastroscopy

(69%) and thyroid (66%) were the 3 procedures done by the

most surgeons.

Betadine (71%) was the most common wound prep, but

only 15% used opsite. Eye protection was worn by 75%, but

only 33% double gloved. Continuous polydioxanone suture

(60%), continuous vicryl (22%) and continuous prolene (19%)

were the most common fascial closure. In an elective uncom-

plicated colorectal resection, 92% would prep the bowel, 84%

would prophylax with heparin, 93% with preoperative antibi-

otics, 46% with postoperative antibiotics, 40% would prescribe

thromboembolic deterrent stockings, 18% would insert a na-

sogastric tube, only 5% would drain a colon resection, but 26%

would drain a rectal resection.

General surgical practice amongst CAGS surgeons is diverse

with considerable variability in acceptance of evidence-based

practice. Gender, community size or university association or

not were significant (p < 0.01) associations.
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THE SURGICAL SITE INFECTION WORKING GROUP: TIMING

OF PERIOPERATIVE ANTIBIOTIC ADMINISTRATION REMAINS A

SIGNIFICANT CHALLENGE. S.S. Forbes, W.J. Stephen, M. Loeb,
W. Harper, R. McLean. Departments of Surgery, Anesthe-

sia and Internal Medicine, Hamilton Health Sciences,

Hamilton, Ont.

The Surgical Site Infection (SSI) Working Group at McMaster

University in Hamilton, Ontario, has initiated a 3-phase study

to develop new protocols for glucose control, perioperative

temperature management and preoperative antibiotic prophy-

laxis in an effort to reduce the incidence of surgical infections

in patients undergoing major abdominal surgery. Phase 1 is an

observational study examining current practices for the above

variables. We present the findings related to antibiotic admin-

istration from phase 1 of our study.

One hundred sequential patients undergoing major ab-

dominal surgery classified as “clean-contaminated” are being

followed prospectively in phase 1. The time of antibiotic initi-

ation and surgical incision were abstracted from the patient’s

record. Fifty-five patients have been enrolled to date; 37 pa-

tients have completed charts for review. Twenty-seven of the

37 patients received 2 preoperative antibiotics; 10 patients

received 1 preoperative antibiotic. Six of the 37 patients re-

ceived their first (or only) antibiotic within 30–90 minutes of

the surgical incision (16.2%, range 0:35–5:43). Of 27 patients

receiving 2 preoperative antibiotics, 7 received their second

drug within 30–90 minutes of their incision (25.9%, range

0:20–5:28). One patient had 2 antibiotics ordered but only 1

documented as having been administered. Twenty-three

patients started receiving their antibiotics more than 2 hours

before surgery (62.2%). The combination of cefazolin and

metronidazole was used most frequently (23 cases, 62.2%).

The majority of patients in this study received their preoper-

ative antibiotics in a time frame that is associated with a dra-

matic increase in surgical site infection rates (N Engl J Med
1992;326:281-6). More work needs to be done to review and

modify the process of perioperative antibiotic administration.

This work is ongoing at our institution.

16

INFRASTRUCTURE AVAILABILITY IN BRITISH COLUMBIA AND

IMPLICATIONS FOR BREAST CANCER CARE. N. Davis,
T. Strack, S. Thomson, B. Poole. BC Surgical Oncology Net-

work, BC Cancer Agency, Vancouver, BC

The objective of the study was to assess how well hospitals in
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British Columbia meet the facility requirements of a leading

breast cancer guideline. A provincial infrastructure survey was

conducted by mail and compared with recommended require-

ments. Survey results show that only 10 hospitals meet the re-

quirements of an international breast cancer guideline. Based on

our results so far, of the 32 respondent facilities that conduct

breast cancer surgery, women in these centres have access to the

following equipment and services onsite: ultrasound (32/32),

mammography (27/32), MRI (9/32), stereotactic core biopsy

(10/32), mammotome (1/32), gamma probe (10/32), onsite

nuclear medicine (12/32), onsite pathology (21/32) and

pathology with tumour site expertise (13/32). Only 75% of fa-

cilities indicate that they have access to the BC Cancer Agency’s

online cancer management guidelines. Results indicate that most

hospitals in BC lack the infrastructure that has been demon-

strated to produce the best outcomes in breast cancer treatment.

This is particularly true in northern communities. In these re-

gions, women have limited access to key services, therefore they

have to travel hundreds of kilometres for care. Provincial strate-

gies to promote the use of practice guidelines and referral proto-

cols are crucial in overcoming these deficiencies in infrastructure.

The BC Surgical Oncology Network has developed 2 guidelines

for sentinel lymph biopsy to improve breast care for BC women.

17

Withdrawn
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LE TRAITEMENT COELIOSCOPIQUE DU KYSTE HYDATIQUE DU

FOIE. J. Sakhri, D. Beltaifa, A. Rahali, S. Meddeb, W. Hellara,
A. Mtimet, A. Gaddab, A. Hafsa, S. Youssef, A. Slama,
K. Benjazia, M. Khila. Service de chirurgie générale et di-

gestive, Unité de recherche UR/17/02, Centre hospitalo-

universitaire Farhat Hached, Sousse, Tunisie

Le but de ce travail est de rapporter les résultats préliminaires

du traitement coelioscopique du kyste hydatique du foie.

Il s’agit d’une étude prospective portant sur 61 malades

consécutifs ayant un kyste hydatique du foie et opérés par voie

coelioscopique entre le 1er janvier 2002 et le 31 décembre

2004. Résultats : La population de l’étude est formée de 19

hommes et 42 femmes avec un age moyen de 50 ans (ex-

trêmes 14 et 74 ans). L’échographie abdominale a permis le

diagnostic dans tous les cas. Les kystes étaient uniques chez 56

malades et doubles chez les 5 autres. Ils siégeaient au niveau

du foie droit (47 kystes) et le foie gauche (19 kystes). Une

conversion était nécessaire chez 10 malades (16.4 %) dont 8

avait un kyste postérieur. Le traitement coelioscopique a con-

sisté en une ponction vidange du kyste avec résection du dôme

saillant (54 kystes), périkystectomie (2 kystes). Chez les

malades qui ont eu une conversion, il a été réalisé une résec-

tion du dôme saillant (8 kystes) et une périkystectomie (2

kystes). Onze malades ont eu une cholécystectomie. Des com-

plications post-opératoires sont survenues dans 22 % des cas.

La mortalité était nulle. Le séjour post-opératoire était in-

férieur à 10 jours chez 49 malades (80 %). Avec un recul

moyen de 7 mois (extrêmes 3 et 28 mois), un seul cas de kyste

résiduel, passé inaperçu initialement, a été détecté. Conclu-

sions : Les résultats préliminaires du traitement coelioscopique

du kyste hydatique du foie sont satisfaisants.

L’échec de cette voie est du essentiellement aux localisations

kystiques postérieures. Les résultats à distance méritent un

suivi plus long.
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MEASURING ACADEMIC PRODUCTIVITY IN A DIVISION OF

GENERAL SURGERY. F. Sutherland, O. Bathe, E. Dixon. De-

partment of Surgery, University of Calgary, Calgary, Alta.

Measuring the academic productivity of an academic division

is an inexact science. We developed an academic productivity

index to measure the academic productivity of our division of

general surgery over a 10-year period. All the papers of divi-

sion members were identified in a “PubMed” search. Each pa-

per was assigned a score based on the “journal impact factor”

multiplied by an author score (maximum 100 points) calcu-

lated as follows: single author, 100 points; 2 authors, 50

points each; 3 or more authors, first and last author 40 points

each and intermediate authors split 20 points. Articles that

were marked as “review” were multiplied by 0.5, and papers

without abstracts (editorials, letters, etc.) were multiplied by

0.25. The gross academic productivity per year (GAP) was cal-

culated by adding the scores of all the papers in that year and

the academic productivity index (API) was determined by

dividing the gross academic productivity by the number of

division members.

With the exception of 2004, academic productivity as measured

by the API did not increase over the decade it was measured.

20

CONSTRUCT AND EXTERNAL VALIDATION OF LAPSIM SUM-

MARY METRICS. V. Sherman, L.S. Feldman, D. Stanbridge,
G.M. Fried. Steinberg-Bernstein Centre for Minimally

Invasive Surgery, McGill University, Montréal, Que.

To assess construct validity and external validity for LapSim

summary metrics.

In a previous study, 3 groups (expert laparoscopists, junior

residents, medical students) underwent testing on the LapSim

grasping, cutting and clipping tasks. Using the metrics gener-

ated by the software, formulae for efficiency (time–error) and

economy of motion (motion) were developed to maximize

differences between groups. The purpose of this study was to

prospectively validate these summary metrics.
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 Year Staff, no. Papers, no. Papers/staff GAP API 

 1995 11 13 1.2 710.6 64.60 

 1996 11 20 1.8 408.4 37.12 

 1997 11 7 0.6 346.3 31.48 

 1998 12 11 0.9 260.1 21.67 

 1999 12 21 1.7 772.6 64.38 

 2000 12 27 2.2 964.9 80.40 

 2001 13 17 1.3 874.3 67.25 

 2002 15 22 1.5 561.9 37.46 

 2003 14 29 2.1 756.8 54.05 

 2004 15 49 3.3 1802.2 120.15 
 API = academic productivity index; GAP = gross academic productivity per 

year. 



Eighty-two subjects were tested at an outside institution

and time–error and motion scores were calculated. Construct

validity was assessed by comparing expert (n = 15) with novice

(n = 67) scores. External validity was evaluated by comparing

these scores with 24 subjects previously tested at our institu-

tion, stratified by level of training. Data (mean ± SD) were

evaluated by t test (*p < 0.05).

For the time–error score, experts had higher scores in all 3

tasks. For the motion score, experts only had higher scores in

the clipping task (see Table). There were no significant differ-

ences in scores between the 2 institutions except for motion

analysis of the clipping task (data not shown).

These prospective data provide evidence for construct and

external validity of the LapSim summary metrics. The summa-

ry metrics rewarding speed and precision were better at dis-

criminating between level of surgical experience compared

with the motion score.

21

LEARNING STYLES IN GENERAL SURGERY. P.T. Engels,
C. de Gara. Department of Surgery, University of Alberta,

Edmonton, Alta.

A survey of general surgery residents and faculty was conducted

to determine whether the learning styles of these 2 groups differ

and if there are any such differences between residency levels.

An established and validated Kolb learning style inventory

was administered to the general surgery residents and faculty

within the general surgery residency training program at the

University of Alberta. The surveys were conducted via email,

and data were collected and analyzed for each participant’s

learning style.

The predominant learning style identified in both groups

was convergent, with greater than 60% of resident respondents

and greater than 50% of faculty respondents identifying this as

their learning style. More than 85% of both groups were iden-

tified as either convergent or accommodative learners. There

were no significant differences in learning styles between the

faculty and residents, nor between residency levels.

We conclude that there are no significant differences be-

tween the learning styles of general surgery residents and

faculty. The predominant learning styles of general surgery

residents and faculty are convergent and accommodative.

22

RESIDENT ATTITUDES TOWARDS SCRIPT CONCORDANCE

TESTING. B.P. Zabolotny, S.H. Meterissian. Department of

Surgery, Royal Victoria Hospital, McGill University

Health Centre, Montréal, Que.

Script concordance tests (SCTs) designed to assess the intra-

operative decision-making skills of general surgery residents

have not been studied previously. We therefore created a 100-

question SCT to measure the intraoperative decision-making

skills of general surgery residents. To determine the attitude of

residents toward this new style of examination, a post-SCT

survey was conducted.

Thirty-six residents at a Canadian university wrote the

SCT. All were surveyed regarding their opinion of the SCT,

and 20 returned a completed questionnaire. Only 1 resident

had previous exposure to an SCT. Fifteen (75%) felt that the

SCT did test their intraoperative decision-making skills,

while 1 resident felt that it did not test these skills. Fourteen

(70%) of respondents rated the test difficult or very difficult.

Only 40% of residents found the format of the SCT easy to

understand. The majority (70%) of respondents felt the for-

mat was easier to understand as more questions were an-

swered. Forty-five percent thought that the SCT was more

difficult than an oral exam; 35% thought that the SCT was

easier than an oral exam. In general, 55% would prefer to

take an oral exam.

Residents agree that SCTs can be designed to assess intra-

operative decision-making skills. Due to a lack of previous

exposure, most residents have difficulty with the format of the

exam. As residents gain experience by answering more ques-

tions, however, these difficulties are reduced. The lack of

experience with SCTs may have a negative influence on resi-

dents’ attitudes toward SCTs.

23

MINIMALLY INVASIVE SURGERY IN COMMUNITY HOSPITALS:

A SINGLE CENTRE’S EXPERIENCE FROM 1999 TO 2004 IN ES-

TABLISHING AN ADVANCED MIS PROGRAM. C.M. Oung.

CRHCC, Cumberland County, Amherst, NS

The objective of this study is to describe the stages involved in

establishing successful minimally invasive surgery (MIS) pro-

grams in community hospitals.

Over a 6-year period, we observed the transformation of the

smallest surgical program in Nova Scotia into the first fully

equipped MIS centre in Atlantic Canada, offering advanced

procedures usually performed in university centres.

We described the following 4 phases: (I) pre-MIS (before

1999), (II) introduction of advanced MIS (1999–2000),

(III) establishing advanced MIS (2000–2002) and (IV) in-

novation (2002–2004). One full-time surgeon and 2 locum

surgeons were mainly performing open procedures in phase

I. In phase II, executive decisions were made to establish a

centre of excellence for MIS; a general surgeon with ad-

vanced laparoscopic skills was recruited; laparoscopic in-

struments were introduced during open cases; several basic

MIS procedures were introduced; and 7 nurses were

trained. In phase III (2000–2002), the program was suc-

cessfully established with a single laparoscopic tower, 2 la-

paroscopic sets, 1 ligasure generator and the assistance of 2

surgeons from McGill University. Large bowel resection

for benign and malignant diseases, anterior resection, ab-

domino-perineal resection (APR), lysis of adhesions, small

bowel resection, inguinal hernia repair, ventral and inci-

sional hernia repair, Nissen fundoplication, splenectomy,

repair of perforated peptic ulcer, and repair of iatrogenic

perforation of large bowel were some of the procedures in-
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  LapSim metrics; task, mean (and SD) score 

  Time–error  Motion 

 Group Grasping Cutting Clipping Grasping Cutting Clipping 

 Novice 91 (31) 47 (22) 25 (35) 594  (342) 981 (312) 532 (562) 

 Expert 108 (29)* 58 (16)* 47 (30)* 723  (321) 809 (425) 839 (489)* 



troduced in phase III. During phase IV, we introduced in-

novative techniques to perform advanced MIS procedures

without any surgical assistant.

We concluded that, with the right personnel, appropriate

training, support from the administrators and the use of rela-

tively inexpensive appropriate technology, advanced MIS

procedures can be performed safely and effectively even in a

community hospital with 1 surgeon.

24

CAREERS AND LIFESTYLES OF WOMEN SURGEONS: A CANADIAN

POPULATION STUDY. L. Law, C.J. de Gara, S.E. Mackinnon.

Department of General Surgery, University of Alberta,

Edmonton, Alta.

A Web-based survey of Canadian women surgeons will be

undertaken to evaluate if women surgeons are able to com-

bine productive careers with rewarding family lives and if the

ability to do so varies with the surgical specialty being prac-

tised. The results of this study will be compared with a simi-

lar study carried out in 1993 to see how career and lifestyle

characteristics of women surgeons have changed over the

past decade.

The study population includes women surgeons in the sur-

gical specialties of cardiovascular and thoracic surgery, general

surgery, obstetrics and gynecology, ophthalmology, orthope-

dic surgery, otolaryngology, neurosurgery, plastic surgery and

urology. The questions cover the following areas: demograph-

ics, surgical training, current professional activities (including

academic rank and tenure), childbearing experiences and

household or child-rearing responsibilities, satisfaction with

career and home life, and personal experiences with sexual

discrimination and sexual harassment. Results and conclusions

are pending.

25

EXPLORATION OF A PHYSICIAN REPORT CARD FOR QUALITY IM-

PROVEMENT IN BREAST CANCER. S. Latosinsky, K.J. Hildebrand,
D. Turner. Departments of Surgical Oncology and Epi-

demiology, and the Cancer Registry, CancerCare Manitoba,

Winnipeg, Man.

Individual surgeon performance across multiple measures of

breast cancer treatment was determined and allowed for ex-

ploration of outlier definitions, a physician report card and

provincial quality improvement strategies.

A population-based cohort of Manitoban woman diag-

nosed with breast cancer from 1995 to 2001 was used. The

provincial cancer registry provided demographic, tumour and

treatment information. Medical claims data were used for

provider information. The measures examined were based on

the availability of a published Canadian clinical practice

guideline and reliable data for evaluation. Selected were rates

of breast conserving surgery, axillary assessment in invasive

and noninvasive disease and the adequacy of axillary node dis-

section (AND). Low-volume surgeons (< 12 breast cancer

surgeries/yr) were evaluated together, while the remaining

high-volume surgeons were examined individually. A measure

outlier was defined as a surgeon with a rate whose 95% confi-

dence interval was outside the provincial average and/or out-

side guidelines. Provincial rates with low-volume surgeons or

outliers excluded were calculated to inform on quality im-

provement strategies.

Forty-three surgeons treated 4094 women. The 22 low-vol-

ume surgeons performed 15.1% of procedures. Each measure

showed a wide variation in individual surgeon rates. A clear

outlier definition could not be found for axillary assessment.

Low-volume surgeons were outliers in 2 of 3 of the remaining

measures, while 10 (47.6%), 6 (28.6%) and 5 (23.8%) of high-

volume surgeons were never, once and twice or more times

identified as outliers. Except for axillary node dissection in

noninvasive disease, exclusion of low-volume surgeons or out-

liers did not meaningfully affect provincial rates.

A physician report card for breast cancer surgery is challeng-

ing in both creation and interpretation. Quality improvement

strategies in Manitoba need to focus on all surgeons, rather

than just low-volume surgeons or outliers in order to make

meaningful improvements in provincial breast cancer care.

26

ENDOSCOPIC SPHINCTEROTOMY IN THE MANAGEMENT OF

COMPLICATIONS OF LIVER HYDATID DISEASE. J. Sakhri,
D. Beltaifa, A. Rahali, A. Mtimet, W. Hellara, S. Meddeb,
A. Gaddab, A. Hafsa, S. Youssef, A. Slama, K. Benjazia,
M. Khila. Department of Surgery, Research Unit

UR/17/02 Farhat Hached Hospital, Sousse, Tunisia

The aim of this study was to evaluate the effectiveness of endo-

scopic sphincterotomy for complications of liver hydatid disease.

Eleven patients underwent endoscopic treatment for compli-

cations of hepatic hydatid disease. Indications for endoscopic

retrograde cholangiography (ERCP) were: obstructive jaundice

(1 case) and postoperative persistent external biliary fistula (10

cases). All patients were treated with albendazole, 400 mg

daily, for 3 months. In the first patient, endoscopic retrograde

cholangiography detected hydatid membranes in the common

bile duct, and he underwent endoscopic sphincterotomy with

no complications. The outcome was favourable. In 10 patients,

closure of the biliary fistula was observed from 3 to 10 days af-

ter endoscopic sphincterotomy. During 15 months of follow-

up, all patients remained asymptomatic.

Endoscopic sphincterotomy is safe and effective for the

treatment of biliary complications of hepatic hydatid disease.

27

CONSERVATIVE MANAGEMENT OF NON-CECAL DIVERTICULI-

TIS FOUND INCIDENTALLY AT LAPAROTOMY. D. Kinsley,
P.B. McIntyre. Department of Surgery, Queen Elizabeth II

HSC, Dalhousie University, Halifax, NS, and Saint John

Regional Hospital, NB

The conservative management of patients found to have non-

cecal diverticulitis at laparotomy for another suspected diag-

nosis is presented in a series of 13 patients accrued over the

5-year period from 1998 to 2002 at 2 separate institutions.

The Hinchey classification system was used to grade all cases.

Of the 13 cases, 11 were class I, 1 was class II and 1 was class

III. Aside from 1 case of transverse diverticulitis, all cases in-

volved the sigmoid colon. The average age of patients was

48.4 with a range of 36–80. All cases were treated with an-
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tibiotics following surgery and avoided both a resection and a

stoma. Primary end points included resolution of acute symp-

toms and successful discharge from hospital. None of the pa-

tients required another operation in the acute setting. Al-

though follow-up is ongoing, 5 of 13 (38.5%) patients

required elective resections for recurrence of symptoms. This

study suggests that it is safe to treat mild to moderate cases of

acute diverticulitis discovered unexpectedly at laparotomy

with conservative measures. Given the high rate of recurrent

symptoms, it also raises the controversy of whether or not it

would be prudent to resect the diseased segment at the time

of the first OR.

28

LAPAROSCOPIC WEDGE GASTRECTOMY ESOPHAGEAL LENGTH-

ENING PROCEDURE: CLINICAL AND PHYSIOLOGICAL FOLLOW-

UP. A. Okrainec, C. Sample, H. Sebajang, M. Anvari. Cen-

tre for Minimal Access Surgery, McMaster University,

Hamilton, Ont.

Various methods of Collis gastroplasty have been described to

lengthen the esophagus. In this series of 8 patients, we de-

scribe early outcomes following a laparoscopic wedge gastrec-

tomy (LWG) esophageal lengthening procedure.

Between January 2004 and August 2004, patients with PEH

were assessed preoperatively with GERD symptom scores, up-

per endoscopy, barium swallow, 24-hour pH monitoring and

esophageal manometry. Intraoperatively, after reduction of the

PEH and mobilization of the esophagus, patients with less than

2 cm of intraabdominal esophagus underwent LWG. A 52

French bougie was advanced, and the wedge gastrectomy was

performed using a 45-mm ENDO GIA linear-cutting stapler.

A loose fundoplication was then performed.

Eight patients (5M:3F) with a mean age of 66.9 ± 11.6 years

underwent LWG. Six patients (75%) had a PEH (5 type III, 1

type IV); 2 patients (25%) had previously failed fundoplications.

Mean OR time was 188.1 ± 51.9 minutes. Mean LOS was 3.9 ±

2.0 days. Mean time to start of oral diet was 1.25 ± 0.7 days. All

patients had a gastrograffin swallow on POD one. All were nor-

mal except one, which showed a narrowing at the level of the di-

aphragm. The only minor complication was postoperative dys-

phagia in this same patient. This resolved without dilatation.

There were no major complications. Follow-up upper endoscopy

at 6 months revealed 1 patient’s wrap was partially undone. An-

other patient had a loose wrap with a hiatal hernia. Only 1 pa-

tient required postoperative antacid medication. Comparison of

pre- and postoperative investigations revealed the following:

LWG esophageal lengthening procedure is a safe technique

for dealing with a shortened esophagus. Larger studies with

longer follow-up are still needed.

29

LAPAROSCOPIC SURGERY FOR COLORECTAL CANCER: A SYSTEM-

ATIC REVIEW. K. Kahnamoui, M. Cadeddu, F. Farrokhyar,
M. Anvari. Department of Surgery, McMaster University,

Hamilton, Ont.

Colorectal cancer is the second leading cause of cancer-related

death in western countries. Surgeons have been reluctant to

embrace laparoscopic techniques in colorectal cancer mainly

due to concerns of inferiority. The objective of this systematic

review is to show non-inferiority of laparoscopic-assisted col-

orectal resection for colorectal cancer compared with open

colectomy.

A very comprehensive review of literature was performed

using standard searching techniques for available literature

on the topic. The following inclusion criteria were there-

fore used to select studies for inclusion into the overview:

adults over 16 years of age with colorectal resection for

documented colorectal cancer; randomized controlled trials

with patients’ resections done either laparoscopic-assisted

or open. We excluded studies that did not have the out-

come of recurrence of colorectal cancer documented in

their article. Data extraction and study quality were as-

sessed, and finally data analysis was performed in a quanti-

tative matter.

We identified 6 published and 4 not yet published studies

that fulfill our inclusion criteria. The total number of pa-

tients between the studies was 1262. The methodologic

quality was presented in its transparency. All primary and

secondary outcomes showed good homogeneity except for

morbidity, which was described heterogeneously between

the studies. We can clearly see that there was no disadvan-

tage to laparoscopic colorectal resection in any of these pri-

mary and secondary outcomes compared with the conven-

tional open technique.

The results of this study suggest that although the definitive

answer is not clear, the overwhelming evidence presently indi-

cates that laparoscopic colorectal cancer resection is as safe and

efficacious as the conventional open technique.

30

DIVERTICULITIS: DO YOU KNOW WHAT CAUSES IT TO BE

SEVERE? G. Doumit, J. Lorimer. Department of Surgery,

Ottawa Hospital, Ottawa, Ont.

The causes of acquired diverticular disease of the colon are in-

completely understood. In patients who become symptomatic,

even less is known about factors relating to the severity of

their illness.

This review endeavours to determine if differences exist

between patients with mild and complicated diverticulitis.

A single teaching hospital experience with diverticular dis-

ease was reviewed: 281 admissions involving 261 individuals

with acute diverticulitis from 1991 to 1997 were reviewed.

Patients were divided into 2 groups according to severity of

their illnesses. The “uncomplicated” group comprised 152

patients with acute diverticulitis. They required only conserva-

tive management. The “complicated” group comprised 109

patients in whom acute diverticulitis was associated with local

or remote abscess formation, purulent or fecal peritonitis,

  Time; mean (and SD) value  

 Investigation Preop 6 mo postop p 

 GERD symptom score 
off meds 

27.25 (5.53) 13.60 (6.63) 0.0742 

 24-h pH 4.45 (2.39) 4.16 (1.68) 0.4621 

 GERD = gastroesophageal reflux disease; meds = medications; postop = 
postoperative; preop = preoperative. 



colon fistulas or complete large bowel obstruction. Current

medication exposures and medical conditions were identified

for purposes of comparison between the groups. The Charlson

index was calculated for each patient and was used as global

measure of comorbidity. Logistic regression (SAS, 9.1 NC)

was used to analyze the data.

There did not appear to be any difference in sex distribu-

tion. Patients admitted with complicated disease were older as

determined by a mean of 63.7 (12.8) versus 58.1 (15.3) years

for patients with uncomplicated diverticulitis (p = 0.002).

Complicated patients were less likely to have a history of previ-

ous treatment for acute diverticulitis but were more likely to

be on NSAIDs and to have a higher Charlson comorbidity in-

dex score. Patients with a history of chronic pulmonary disease

and end-stage renal disease were associated with “compli-

cated” diverticulitis.

Complicated diverticulitis was often seen in individuals

already compromised by other major illness and by patients

that were on NSAIDs. Previous episode of diverticulitis is a

strong protective factor against severe diverticulitis.

31

Withdrawn.
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LAPAROSCOPIC DONOR NEPHRECTOMY: THE PEDIATRIC RECIPI-

ENT IN A DUAL-SITE PROGRAM. S. Bergman, A. Feifer, L.S. Feld-
man, L. Bell, H. Flageole, M. Anidjar, D.D. Stanbridge,
G.M. Fried. Departments of Surgery and Pediatrics, McGill

University, Montréal, Que.

The purpose of this study was to evaluate the safety of a dual-

site pediatric renal transplantation program by comparing the

outcomes of pediatric recipients of laparoscopic donor

nephrectomy (LDN) versus open donor nephrectomy (ODN).

This is a retrospective study of consecutive pediatric recipi-

ents (n = 9) of LDN between June 2002 and June 2004.

This group was compared with the 9 most recent pediatric re-

cipients of ODN (March 2001 to July 2004). Renal function

was assessed with calculated creatinine clearance (Schwartz

formula). Graft complications were recorded. Data are ex-

pressed as medians (range) or absolute number (percentage)

and were analyzed using Mann–Whitney U test and Fisher’s

exact test, respectively.

When comparing the laparoscopic versus open group, there

were no significant differences in recipient age (10 [2–16] v. 9

[2–17] yr, p = 0.8), height (1.30 [0.85–1.90] v. 1.35

[0.81–1.73] m, p = 0.7), weight (30.6 [12.2–60.0] v. 33.0

[13.0–59.1] kg, p = 0.6), preoperative calculated creatinine clear-

ance (10.1 [6.1–37.7] v. 10.1 [9.2–18.4] mL/min/1.73m2, p =

0.8) and warm ischemia time (50 [35–59] v. 38 [27–98] min, p
= 0.06). There were 2 grafts with multiple arteries in each group.

Differences in graft complications were not significant (see

Table). Six-month postoperative calculated creatinine clearance

was higher in the laparoscopic group (103.5 [87.2–122.2] v.

77.4 [30.7–85.5] mL/min/1.73m2, p < 0.001).

A dual-site laparoscopic donor nephrectomy program is not

associated with adverse pediatric recipient outcomes when

compared with a same-site open donor approach.
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MARGIN STATUS FOLLOWING BREAST-CONSERVING SURGERY

FOR DUCTAL CARCINOMA IN SITU. K.M. Hardy,
S. Latosinsky. Department of Surgery, Health Sciences

Centre, University of Manitoba, Winnipeg, Man.

Margin status is considered one of the most important factors

in determining the risk of local recurrence following breast-

conserving surgery (BCS) for ductal carcinoma in situ (DCIS).

The optimal margin for local control is controversial with sug-

gested standards ranging from microscopically negative to > 2

mm. Reported rates of positive margins range from 36% to

64% when the > 2-mm standard is employed. Routine intraop-

erative margin assessment has been demonstrated to reduce

the need for reoperation by up to 50%.

The purpose of this study was to determine if routine intra-

operative assessment of margins should be considered follow-

ing BCS for DCIS in our own practice. The Manitoba Cancer

Care Registry and an electronic medical record (OpTx) were

used to retrospectively identify 111 women with DCIS seen at

the Winnipeg Regional Health Authority Breast Health

Centre in whom BCS was attempted between 2000 and 2004.

Assessment of margin status intraoperatively was not routinely

performed by any of the 10 surgeons involved.

Microscopically positive margins were found in 14 (12.6% ±

6%, 95% CI) patients. A further 28 (25.2% ± 8%, 95% CI)

patients had 0- to 2-mm margins. Thus in our study 37.8%

(± 9%, 95% CI) of patients had < 2-mm margins. As 10 of 14

(71%) patients with microscopically positive margins were re-

excised, while only 13 of 28 (46%) with 0- to 2-mm margins

were re-excised, the acceptable standard in our community

appears to be microscopically negative margins.

The overall incidence of positive margins at our institution

was lower than the rates published in most large institutional

reviews. Assuming microscopically negative margins are

acceptable, the benefit of routine intraoperative margin assess-

ment by our surgeons does not appear warranted. Examina-

tion of recurrence rates may provide further insight into what

is an acceptable margin.

34

CHEST TUBE COMPLICATIONS: HOW WELL ARE WE TRAINING

OUR RESIDENTS? C.G. Ball, J. Lord, K.B. Laupland, S. Gmora,
R.H. Mulloy, A.K. Ng, C. Schieman, A.W. Kirkpatrick.

Department of Surgery, Critical Care and Emergency

Medicine, Foothills Hospital, University of Calgary, Cal-

gary, Alta., and Department of Surgery, Aulkland City

Hospital, Aulkland, New Zealand

The primary objective of this study was to define the incidence
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 Graft complication; no. (and %) 
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Delayed graft 

function 
Acute 

rejection 
Graft 
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Ureteral 
complications 

 Laparoscopic 0 (0) 2 (22) 0 (0) 2 (22) 

 Open 1 (11) 4 (44) 0 (0) 3 (33) 

 p value 1.0 0.6 1.0 0.6 



and risk factors for complications in chest tube thoracostomy

performed exclusively by resident physicians. The secondary ob-

jective was to outline the rate of complications occult to post-

insertional supine anteroposterior chest radiographs (AP CXRs).

All severely injured trauma patients (ISS ≥ 12) who under-

went tube thoracostomy over a 12-month period at a regional

trauma centre were retrospectively reviewed. Insertional, posi-

tional and infective complications were identified. Patients

were assessed for complications based on resident operator

characteristics, patient demographics, associated injuries and

outcomes. Thoracoabdominal CT scans and corresponding

CXRs were used to determine the rate of complications occult

to post-insertional CXR.

Forty-four percent (338/761) of patients (99% blunt

trauma) had CXR and CT imaging. Seventeen complications

were present among 76 (22%) resident-placed chest tubes in

61 (28%) patients: 6 (35%) were insertional, 9 (53%) were

positional and 2 (12%) were infective. Tube placement outside

of the trauma bay (p = 0.049) and non-surgical resident oper-

ators (p = 0.03) were independently predictive of compli-

cations. The rate of complications according to training

discipline were general surgery (7%), internal and family medi-

cine (13%), other surgical disciplines (25%) and emergency

medicine (40%). Resident seniority, time of day and other

factors were not predictive. Six of 11 (55%) positional and in-

traparenchymal lung tube placements were occult to post-

insertional supine AP CXR.

Chest tubes placed by resident physicians are commonly

associated with complications that are not identified by post-in-

sertional AP CXR. Thoracic CT is the only way to reliably iden-

tify this morbidity. The differential rate of complications accord-

ing to resident specialty suggests that residents in non-general

surgical training programs may benefit from more structured in-

struction and closer supervision in tube thoracostomy.

35

AN INTERVENTION TO IMPROVE DO-NOT-RESUSCITATE

(DNR) ORDERS IN GENERAL SURGERY. M.M. Kapala,
U. Kawun, L. Rotstein, A.M. Easson. Division of General

Surgery, Toronto General Hospital, University Health

Network, Toronto, Ont.

There is increasing interest in the quality of care provided near

the end of life. The timing and quality of DNR orders have

been used as a marker of quality palliative care in other stud-

ies; generally, DNR orders were obtained poorly and too late

for patients to advocate for themselves. We examined whether

discussing DNR orders at weekly morbidity/mortality

(M&M) rounds improved the quality and timing of DNR

orders on a general surgery service. In July 2003, M&M

rounds were altered to include a discussion of DNR orders.

The charts of all patients who died in hospital while admitted

to a general surgeon 1 year pre- and post-intervention were

reviewed to collect data on admitting diagnosis, surgical

procedure, cause of death, timing and wording of DNR, and

who participated in the discussion.

One hundred and four of 128 deaths were reviewed. Pre-

intervention, 51 of 61 (83.6%) had DNR orders, 29 (56.8%)

within 1 day of death, and 11 (21.5%) of the discussions in-

cluded patients; post-intervention, these were 33 of 42

(78.5%), 16 (48%) and 2 (6%), respectively. Of the patients

admitted with a terminal illness, 20 (74.0%) and 7 (70.0%)

had a DNR order written before death, on average 5 and 4

days before death, and only 4 (14.8%) and 2 (20.0%) involved

the patient in the discussion, pre- and post-intervention, re-

spectively. There were no significant differences pre- and post-

intervention.

DNR orders were obtained late, and few discussions in-

cluded the patient. A discussion of DNR orders at M&M

rounds did not improve the timing or patient involvement in

the DNR discussion. However, these data demonstrate the

need for additional work to improve quality and timing of

DNR discussions.

36

INCIDENCE AND OUTCOMES OF CLOSTRIDIUM DIFFICILE COL-

ITIS IN SOLID ORGAN TRANSPLANT RECIPIENTS. M. Boutros,
G. Chan, M. Cantarovich, M. Deschenes, S. Paraskevas,
P. Metrakos, J. Tchervenkov, J. Barkun. Division of Trans-

plantation, Department of General Surgery, McGill Uni-

versity Health Centre, Montréal, Que.

At present, Clostridium difficile colitis (CDC) is a common

nosocomial infection in hospitals in the province of Québec.

Limited data exist about the incidence and outcomes of

CDC in solid organ transplant patients. Patients with CDC

after solid organ transplants were identified from a prospec-

tive transplant database. From March 1999 to March 2003,

714 patients were transplanted: 322 kidney (K), 244 liver

(L), 50 pancreas (P), 71 heart (H), 20 kidney–pancreas

(KP), 2 kidney–heart (KH) and 5 kidney–liver (KL) allo-

grafts. The mean age was 48.6 years old and 66% were male.

The overall incidence of CDC (positive stool toxin assay)

was 14.1%. The yearly incidence of CDC has increased over

the study period, in parallel to a pandemic in Québec (see

Figure).

Forty-three patients were diagnosed with CDC within the

perioperative period (30 d) and 6 patients within 2 months of

transplantation. The all-cause mortality associated with CDC

was 13%. The incidence of complicated CDC (defined as

requiring colectomy or associated with graft loss) was 9%. The
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majority of complicated CDC occurred in the perioperative

period. Among these, 5 patients underwent subtotal colec-

tomy for complicated CDC, all of whom survived, and there

was 1 graft failure. CDC is a serious and growing complication

in solid organ transplant recipients. The aggressive manage-

ment of CDC presenting in the post-transplant period, par-

ticularly early subtotal colectomy can be associated with

improved outcomes.

37

WHAT IS THE EVIDENCE BASE FOR THE MANAGEMENT OF IN-

GUINAL HERNIA? J.M. Watters. Department of Surgery,

Ottawa Hospital, University of Ottawa, Ottawa, Ont.

To better understand the evidence base for the management

of adults with inguinal hernias, we systematically searched

MEDLINE, EMBASE and Cochrane Reviews for the 10-year

period 1995–2004 for reports of prospective studies.

One thousand and three unique citations were identified

and their abstracts reviewed, yielding 219 reports of random-

ized clinical trials (RCTs) published in English or French in

63 journals. No journal contained more than 19 RCTs (9%),

and 46 journals contained 3 or fewer reports. Two of the 5

most cited journals are oriented to anesthesiology and con-

tained 24 RCTs; overall, 49 RCTs (22%) were reported in 12

anesthesiology journals. Ninety-eight RCTs (45%) evaluated

the choice of operation in terms of clinical outcomes: in 65,

the comparison was between laparoscopic and another repair.

Six additional reports were economic analyses of RCTs involv-

ing laparoscopic repair. Forty-seven RCTs (22%) evaluated

pain management (e.g., adjunctive local anesthesia, NSAIDs,

music) and 31 (14%) anesthetic techniques. Questions of sur-

gical technique (e.g., suture material) were addressed in 23

RCTs (11%) and perioperative care in 8 RCTs (4%), including

4 primarily pertaining to prevention of wound infection. No

RCT evaluated expectant or non-surgical management or

questions related to postoperative follow-up. Twenty-three

systematic reviews were identified, with a similar distribution

of topics.

Questions related to inguinal hernia repair are of enduring

interest to surgeons, but the large number of RCTs and their

disparate locations underscore the challenge of transferring

this knowledge to clinical practice. Observational studies re-

main common. New RCTs may be being undertaken without

full consideration of existing data. In addition, important

questions in the management of inguinal hernia remain to be

addressed.

38

MELANOMA IN THE ELDERLY: DIFFERENCES IN PRIMARY SITE

AND DEPTH ADVERSELY AFFECT FEMALE OUTCOMES.

H. Roldan, R. George, R. Hanrahan, J. Davidson, F. Watkins.
Divisions of Plastics and Surgical Oncology, Cancer Cen-

tre of Southeastern Ontario and Queen’s University,

Kingston, Ont.

Women tend to present with more extremity melanomas and

thinner primary lesions when compared with men. This trans-

lates into an overall survival advantage for women. That sur-

vival advantage is lost in the elderly population. This study

looks for differences in presentation that could account for the

altered outcome and alert physicians to a different pattern of

presentation in elderly women.

Patients were identified from a database of sequential refer-

rals to plastics and surgery through a multidisciplinary mel-

anoma clinic. Age, sex, primary site, Breslow and Clark levels,

TNM staging, therapy, follow-up and recurrence were all

recorded. Two hundred and thirty-two patients with a mean

age of 59.4 years were identified. Elderly was defined as being

more than 1 standard deviation above that mean and included

patients aged 75 and over. Mean follow-up was 24.9 months.

Males accounted for 60% of the reference and 59% of the

elderly 75+ group (no difference). Men presented with deeper

lesions overall but this was only significant in the under 75

group. The 75 and over female population had thicker

melanomas (4.0 mm v. 2.3 mm), more T4 (30% v. 8.2%,

p = 0.025), fewer T1 melanomas (6% v. 26%, p = 0.050),

fewer extremity primaries (29% v. 8.2%, p = 0.005) and more

recurrences (47% v. 14%, p = 0.050) when compared with the

younger cohort. No such differences were demonstrated be-

tween the elderly and reference male population.

Elderly women tend to present with thicker, non-extremity

melanomas. Their presentation and recurrence rates are signif-

icantly different from younger women and resemble the pat-

terns seen in men.

39

LAPAROSCOPIC ADRENALECTOMY, A SAFE AND EFFECTIVE

THERAPY FOR THE MANAGEMENT OF PHEOCHROMOCYTOMA:

A REVIEW OF 20 CASES. R. Humphrey, D. Gray, S. Pautler,
W. Davies. Department of Surgery, London Health Sci-

ences Centre and St. Joseph’s Health Centre, University

of Western Ontario, London, Ont.

A retrospective cohort study was conducted to determine if

laparoscopic adrenalectomy (LA) was a safe and effective therapy

for the management of pheochromocytoma, as compared with

open adrenalectomy (OA). Comparison was also made between

2 α-blocker regimens, phenoxybenzamine (PB) versus competi-

tive α blockers (CAB) (doxazosin, prazosin and terazosin), in

terms of intraoperative blood pressure control. Pertinent data

were collected on 28 resections for pheochromocytoma, be-

tween 1998 and 2005, from 26 patient charts. Perioperative out-

comes of 20 LAs were compared with 8 OAs. Rates of intraoper-

ative hypertensive episodes (SBP > 180 and/or DBP > 90) and

hypotensive episodes (SBP < 100 and/or DBP < 60) were com-

pared between the PB (n = 20) and CAB (n = 7) groups. Mean

(± SD) length of postoperative stay was less in the LA group (3.1

[1.5] v. 6.3 [1.0] days, p < 0.01), as was mean (± SD) tumour

size (4.8 [3.0] cm v. 7.3 [2.5] cm, p < 0.05). No statistically sig-

nificant differences were found for operative time or rate of post-

operative complications. There were no statistically significant

differences in intraoperative hypertensive or hypotensive episodes

between the α-blocker groups. There were no intraoperative

complications related to extremes of blood pressure, and no peri-

operative mortalities occurred in either group.

In conclusion, laparoscopic adrenalectomy is a safe and ef-

fective therapy for the management of pheochromocytoma.

Effective preoperative α blockade can be achieved with either

phenoxybenzamine or competitive α-blocker regimens.
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40

WAITING TIMES AND CONVERSION RATES IN URGENT

LAPAROSCOPIC CHOLECYSTECTOMY. T. Bardell, D.W. Jalink,
W.M. Hopman, C.D. Mercer. Queen’s University, Kingston, Ont.

The aim of this study was to assess the impact of waiting time

on conversion-to-open rates in urgent laparoscopic cholecys-

tectomy.

A retrospective review was performed for all patients receiv-

ing urgent laparoscopic cholecystectomy at one institution

between January 2001 and April 2003. Operating room book-

ing forms and patient records were reviewed to determine

time of presentation to the emergency department, time of

booking for surgery and the time that surgery commenced.

Only patients undergoing laparoscopic cholecystectomy as the

primary procedure were included in the study. Patients with

incomplete booking times were excluded.

Complete waiting time data were available for 156 patients.

Sixteen required conversion to an open procedure (10.3%). The

majority of patients requiring urgent laparoscopic cholecystec-

tomy (146/156) were designated as requiring surgery within

the next 24 hours. Half of all study patients did not meet this

objective. Mean waiting time from booking for surgery to initia-

tion of surgery was 37.5 hours in patients who were converted

to open versus 27.8 hours for patients who were not converted

to open (p = 0.11). For patients diagnosed with acute cholecys-

titis, mean waiting time from emergency department presenta-

tion to booking for OR was 28.03 hours. Waiting time was not

related to duration of surgery or postoperative length of stay.

Patients wait longer than expected for urgent laparoscopic

cholecystectomy. We were unable to demonstrate a statistically

significant impact on conversion rates.

41

PROVINCE-WIDE SURVEY OF APPENDICITIS IN QUÉBEC. NEW

TWISTS TO AN OLD DISEASE. J.P. Gagne, M. Billard,
R. Gagnon, M. Laurion. Collège des Médecins du Québec,

Montréal, Que.

This study, sponsored and conducted by Le Collège des

Médecins du Québec, audited the management of acute ap-

pendicitis in Québec during 1 year (April 2002–March 2003).

A questionnaire was sent to the Health Records Department

of all hospitals treating appendicitis in the province. Data from

85 (100%) hospitals were received and reviewed.

During the study period, 7599 appendectomies were per-

formed and 5707 (75%) were selected for study (55% men).

The rate of normal and perforated appendix was 5.4% and

15.9%, respectively. Median hospital stay for simple and perfo-

rated appendicitis was 2.6 and 5.8 days, respectively. At least 1

imaging procedure was done in 86% of cases (54% CT scans,

55% ultrasounds).

Antibiotics were not given in 7% of cases and in 8% of

patients with a perforation. Seventeen percent of patients did

not receive preoperative or intraoperative doses, and, postop-

eratively, 58% of patients received unnecessary doses.

Laparoscopy was used in 35% of cases and was associated

with a reduction in postoperative stay for simple (2.6 v. 2.9 d,

p < 0.001) and perforated appendicitis (5.4 v. 5.9 d,

p = 0.004). A low rate of laparoscopy (< 20%) was found in

66% of teaching and 37% of non-teaching institutions. Con-

version to open surgery was necessary in 9.7% of simple

appendicitis and 29.3% of perforated ones (p < 0.001).

Although results of this survey compare with similar pub-

lished series, a few concerns emerge. Many have to do with

noncompliance with recommended antibiotic usage for acute

appendicitis. Although laparoscopy seems to be slowly making

its way into the surgical armamentarium, the low rate of

laparoscopic appendectomies in teaching hospitals raises the

issue of appropriate resident training.

42

INTRAOPERATIVE LAPAROSCOPIC SKILLS ASSESSMENT: DIRECT

OBSERVATION VERSUS BLINDED VIDEO RATING. M.C. Vassiliou,
L.S. Feldman, S.A. Fraser, P. Charlebois, P. Chaudhury,
D.D. Stanbridge, G.M. Fried. Steinberg-Bernstein Centre

for Minimally Invasive Surgery, McGill University, Mon-

tréal, Que.

A reliable and valid global operative assessment of laparoscopic

skill (GOALS) has been developed for direct evaluation of

intraoperative technical skill. Direct observation, however,

may be biased. The purpose of this study was to investigate

the reliability and validity of GOALS when applied to blinded,

videotaped performances.

A global rating scale of 5 items (depth perception, bimanual

dexterity, efficiency, tissue handling and autonomy) has pre-

viously been found to be reliable and valid for evaluation of

laparoscopic skill by direct observation. Laparoscopic cholecys-

tectomies performed by 5 novice (PGY 1 and 2) and 5 experi-

enced (PGY 5 and attendings) surgeons were videotaped and

evaluated by 2 direct observers during dissection of the gall-

bladder from the liver bed. Subsequently, 4 experienced

laparoscopists (V1–V4) blindly evaluated the videotaped

procedures using GOALS. Two of the video raters (V1, V3)

had prior experience using GOALS in the operating room.

The interrater reliabilities between video raters (VR) and

between VRs and direct raters (DR) were calculated using the

intraclass correlation coefficient (ICC). Construct validity was

assessed using a 2-way ANOVA with Fisher post hoc analysis.

Interrater reliability for the 4 VRs (V1–V4) and the DRs

(total GOALS score) was 0.72. The ICC for all 4 VRs was

0.68. The interrater reliabilities for VRs compared with DRs

were 0.86, 0.39, 0.94 and 0.76, respectively, for raters

V1–V4. All raters, except V2, differentiated between novice

and experienced groups (p values ranged from 0.01 to 0.05).

These data suggest that GOALS can be used to assess lapa-

roscopic skill based on videotaped performances, but that rater

training may play an important role in ensuring the reliability

and validity of the instrument. Experience using the tool in

the operating room may improve the reliability of video rating

and could be of value in training evaluators.

43

IS A FORMAL DATA REGISTRY FOR THE TRAUMA UNIT IN

CAPE TOWN, SOUTH AFRICA FEASIBLE? C.G. Ball,
S.M. Hameed, S. Navsaria, A.W. Kirkpatrick, C. Findlay,
R. Simons, A. Nicol. Department of Surgery and Critical

Care, Foothills Hospital, University of Calgary, Calgary,

Alta., Department of Surgery, Vancouver General Hospi-

Résumés

16 J can chir, Vol. 48, Suppl., août 2005 — Résumés © 2005 AMC Média Inc.



tal, University of British Columbia, Vancouver, BC, and

Department of Trauma, Groote Schuur Hospital, Univer-

sity of Cape Town, Cape Town, South Africa

The primary objective of this study was to assess the feasibility

of creating a formal patient data registry for the trauma pro-

gram at Groote Schuur Hospital (GSH) in Cape Town, South

Africa. The secondary objective was to assess the program’s

ability to maintain this database on a long-term basis.

GSH is a tertiary care trauma referral centre receiving

approximating 12 000 cases per year (35% penetrating, 22% oper-

ative). This is among the largest experiences in the world.

Records detailing all severely injured trauma patients presenting

to GSH between 2003 and 2004 were included in a retrospective

review. A formal economic analysis was also completed.

Three thousand seven hundred and fifteen severely injured

patients were admitted to the GSH over the 12-month period.

Forty-nine percent were victims of penetrating trauma. Based

on a Canadian trauma program model with comparable overall

volumes, the economic cost of creating a formal patient registry

over the first year is $400 000. The cost of maintaining a reg-

istry approaches $370 000 annually. This includes computer

hardware, registry software, database technicians and a resource

manager. By minimizing redundancy and using cost-control

methods, including lower labour costs, the creation of a trauma

registry for $27 200 is feasible in South Africa. While software

servicing and employee salaries represent significant long-term

costs, this database could be maintained for $16 800 annually.

Trauma registries represent the standard measure of quality

of care and the pre-eminent hypothesis-generating data source

for innovative research. This is particularly important in critical

care where acute treatment algorithms rely on large-scale

patient outcomes and clinical experiences. While the cost of a

trauma registry is significant, the tangible benefits to patient

care are immeasurable. Furthermore, these costs can be

reduced, and in some cases eliminated, in unique settings such

as GSH. A formal GSH registry would prove invaluable to

trauma care throughout the world.

44

LASER-ENHANCED DIGITAL IMAGING OF GROSS BREAST SPECI-

MENS: AN ADJUNCT TO MARGIN ASSESSMENT AND QUICK CON-

FIRMATION OF RESECTED MICROCALCIFICATIONS. T. Pearce,
R. George, P. Isotalo. Department of Geological Sciences, De-

partment of Pathology and Molecular Medicine, Division of

Surgical Oncology, Queen’s University, Kingston, Ont.

Non-palpable breast lesions can often be mammographically

detected by identifying a suspicious pattern of microcalcifica-

tions. During breast surgery, the intraoperative confirmation

of these microcalcifications in the resected specimen and the

real-time assessment of surgical margins are important but

time-consuming endeavours. This study looks at enhancing

the process with the use of laser light-induced specimen fluo-

rescence, captured with digital imaging.

Breast surgery specimens were circumferentially inked and

then cut longitudinally through the area of suspected abnormal-

ity. Prior to further processing, the cut surface was bathed in

blue wavelength laser light for up to 30 seconds. A prolonged

exposure digital image captured specimen fluorescence for im-

mediate interpretation. A control photograph was taken in am-

bient light from the same camera position for comparison.

Paired photographs demonstrated non-visualization of

microcalcifications in ambient light and readily apparent mi-

crocalcifications in laser-enhanced images. Fluorescence of

connective tissue structures and small vessels improved the

visualization of the entire specimen and facilitated surgical

margin assessment around the areas of concern.

This method of digitally recording laser-induced specimen

fluorescence provides immediate confirmation of the presence

of microcalcifications in resected breast specimens and allows

for improved gross assessment of surgical margins.

45

NECK MASSES REFERRED TO COMMUNITY GENERAL SURGICAL

PRACTICE. D.E. Konkin, G. Wankling, J. Appleby,
R. Lokanathan. Department of Surgery, Prince George

Regional Hospital, Prince George, BC

Neck masses are commonly seen in general surgical practice.

The differential diagnosis varies depending on age, sex and

anatomic location. We set out to assess the referral pattern of

neck masses to community general surgical practice.

A retrospective chart review was performed on neck masses re-

ferred to 3 community general surgeons in Prince George over a

2-year period. Age, gender, location and diagnosis were assessed.

The records of 116 patients, ranging from 2 to 83 years (av-

erage 45 yr), were reviewed. Eighty-four (72.41%) were female

and 32 (27.59%) were male. The thyroid was the most fre-

quent site of neck mass (55.11%). This was followed by lymph

nodes (15.13%), salivary (6.89%), congenital (6.03%) and other

(3.45%). Non-malignant neck masses were present in 77.38%

of females and 71.88% of males. Of these, thyroid adenomas

were more common in females, whereas reactive lymph nodes

were more common in males. Dividing patients by age, inflam-

matory masses were most common in the 0–15 year old age

group (88.89%). Benign neoplasms were more common in the

16–40 and over 40 age groups (54.55% and 64.86%). But ma-

lignant masses increased in prevalence with age (> 25% in age >

16 yr). A higher percentage of neck masses found in the lateral

position were malignant compared with those found in the

central position (34.78% v. 16.36%, p < 0.05).

Neck masses are a common referral to general surgical prac-

tice. Non-malignant neck masses are more common than ma-

lignant neoplasms. However, increased age and lateral location

should increase the surgeon’s suspicion for a malignant cause.

46

THE TIMING OF SURGICAL MANAGEMENT IN ACUTE COLITIS.

A. Mathieson, W. Pollett. Department of Surgery, Memor-

ial University, St. John’s, NL

In the absence of a clear indication for emergency surgery, the

optimal timing for surgical management of acute colitis is not

clearly defined. Acute colitis is initially managed conservatively

with bowel rest, steroids and other pharmacologic interven-

tion. Some physicians feel that if there is no significant clinical

improvement within 5 days, operative intervention is indi-

cated. Others feel that a 7- to 10-day course of medical man-

agement is warranted. This study compares the outcome of
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patients treated with early operative intervention versus those

with late surgical intervention.

A retrospective chart review examining all cases of acute col-

itis from January 1995 to June 2003 was undertaken. Data

regarding patient demographics, Truelove criteria, timing and

indication for surgery, type of surgery, length of stay, compli-

cations and mortality were collected.

A total of 42 patients were identified. None of the patients

died during the initial admission or in follow-up. Analysis of

the Truelove scores revealed that all patients with a score of 2

or more after 7 days of conservative treatment required surgi-

cal management. Of those patients with a Truelove score of 3

or more at admission, 57% required surgical management dur-

ing that admission and an additional 17% (total 74%) required

surgery in the follow-up period.

A comparison of patients with early surgery (within 7 days of

presentation) and those with late surgery (> 7 d) showed a

higher postoperative complication rate in the early surgery

group. However, 45% of the late surgery group developed fur-

ther preoperative complications (perforation, toxic megacolon)

while undergoing medical management. Hospital length of

stay was longer for patients with late surgical intervention.

Truelove criteria can serve as an objective guide in deter-

mining the need for surgical intervention. This study does not

show a clear advantage between early or late surgical interven-

tion. A larger, prospective trial is necessary to determine the

optimal timing of surgical intervention.
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CLINICAL JUDGEMENT REMAINS OF GREAT VALUE IN THE DI-

AGNOSIS OF ACUTE APPENDICITIS. E. Bergeron. Charles-

LeMoyne Hospital, Greenfield Park, Que.

Observation and repeated examination may lead to favourable

clinical outcomes in the ever-challenging diagnosis of appen-

dicitis. The goal of this study was to evaluate the clinical per-

formance of the diagnosis of suspected appendicitis in a centre

with limited access to medical imaging technologies and to

identify factors associated with complicated cases.

A retrospective review of the medical records of 211 consec-

utive surgical cases of suspected appendicitis, spanning an 11-

year period, was performed. The delays before treatment and

the subsequent patient outcomes were evaluated.

There were 8.1% of cases with negative appendicitis, 75.8%

with non-complicated appendicitis, 12.3% with complicated

appendicitis and 3.8% with other surgical conditions. The de-

lay before the first medical consultation was significantly

longer in patients with complicated appendicitis. The various

delays after the first medical consultation were not significantly

different between groups.

Based on the results of this study, in the context of limited

medical imaging modalities available, observation was not as-

sociated with an increased incidence of complicated appendici-

tis. The presence of complicated appendicitis was associated

with the delay before the patient’s first medical consultation.

Clinical judgement can be prioritized and can lead to a good

clinical performance in the management of patients with a sus-

pected appendicitis with no significant increase in complicated

appendicitis and negative appendectomy rates.

*Paper published in CJS.
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LAPAROSCOPIC CANNULATION: DEVELOPMENT AND VALIDATION

OF A NEW SIMULATOR TASK. M.C. Vassiliou, D. Stanbridge,
L.S. Feldman, G.M. Fried. Steinberg-Bernstein Centre for

Minimally Invasive Surgery, McGill University, Montréal,

Que.

A panel of experts identified 3 basic skills not addressed in the

simulator component of the SAGES FLS (the Society of

American Gastrointestinal and Endoscopic Surgeons’ Funda-

mentals of Laparoscopic Surgery) curriculum, one of which

was cannulation. The purpose of this study was to create a

cannulation task and to evaluate its reliability, validity and in-

ternal consistency.

Intravenous tubing with a premade defect is suspended in

the endotrainer box. After viewing an instructional video, the

operator is asked to introduce a cholangiogram catheter into

the box, thread it into the tubing and then remove it. Scores

are based on a cut-off time and normalized using the best per-

formance of the sample. Participants (n = 38) at all levels of

training were timed and videotaped (n = 34) during 2 itera-

tions of the task by 1 of 2 examiners. Participants (n = 30)

were also tested in the FLS tasks. Interrater reliability was

assessed by having the other examiner score the taped perfor-

mances (intraclass correlation coefficient [ICC]). Internal con-

sistency was estimated using Cronbach’s α. Construct validity

was evaluated by comparing novice (medical student–PGY2,

n = 22) to experienced (PGY3–attending, n = 16) operators

(t test). Cannulation scores were correlated with total FLS

scores (manual component) to estimate concurrent validity.

The interrater reliability between examiners was 0.99

(ICC). Cronbach’s α with the addition of cannulation to the

other tasks was 0.91 and did not improve with deletion of the

new task. The mean score for novices was 37 (95% CI 24–50)

and for experienced operators was 86.2 (80.5–91.9,

p < 0.001). The correlation coefficient for the 30 participants

who performed the other FLS tasks was 0.79 (p < 0.001).

This cannulation task meets the high standards established

by the other components of the FLS system. It reflects an

important skill that is not currently addressed and may be a

valuable addition to the FLS program.
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MINIMALLY INVASIVE SURGICAL MANAGEMENT IN THE SETTING

OF LOCALLY ADVANCED COLORECTAL CANCER. T.M. Wallace,
C.B. Sample, M. Anvari, D.W. Birch, M. Watson. Centre for

Minimal Access Surgery, McMaster University, Hamilton,

Ont., and Centre for the Advancement of Minimally Invasive

Surgery, University of Alberta, Edmonton, Alta.

Randomized trials have demonstrated the safety and efficacy

of minimally invasive surgery (MIS) for colorectal cancer. The

outcomes of MIS in the setting of locally advanced disease

(LAD) remain unclear. In this study we analyze patients with

LAD in a prospective database from a centre specializing in

MIS and compare results to historical, open outcomes.

Review of a prospective database identified 14 patients with

T4 lesions. All patients received standard preoperative staging,

including imaging (CT or US), and were not felt to have

LAD. Seven of the patients with T4 lesions underwent MIS
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resections. Of these LAD MIS resections, 1 was an anasto-

motic recurrence with associated carcinomatosis, 3 developed

a distant metastasis at 0, 8 and 12 months, and 3 showed no

clinical evidence of recurrence during the follow-up period

(mean 17, range 5.5–29 mo). Six had node-positive disease

and 4 underwent mulitvisceral resection.

A literature review identified 42 studies of MIS for colorectal

cancer with 3252 patients. There were 101 patients with LAD

identified at surgery, of which 8 had completed MIS resections. In

8 studies of open surgery for LAD, en bloc resection resulted in 5-

year survival of 22% (node positive) and 71% (node negative).

Accepted guidelines for LAD mandate en bloc resection of

involved organs. There are no reports describing the feasibility

and outcomes of MIS for locally advanced colorectal cancer.

Data from a single centre seem to indicate that MIS outcomes

for LAD are comparable to similar stage historical controls.

Experienced MIS surgeons may consider selecting patients for

MIS based on careful consideration of preoperative imaging

and intraoperative findings using a low conversion threshold

and maintaining oncologic principals. However, given the ad-

ditional technical challenges and higher conversion rates for

these patients, an MIS approach to locally advanced disease

cannot be recommended at this time.
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ROLE OF FNAC IN INVESTIGATION OF PAROTID LESIONS,

RELATION REVISITED. I. Goussev, A. McFadden, R. Chibar,
R. Chibar. Departments of Surgery and Pathology, Uni-

versity of Saskatchewan, Saskatoon, Sask.

Fine needle aspiration cytology (FNAC) is a quick, minimally

invasive, low morbidity procedure that could aid in diagnosis

of parotid lesions, thus allowing consideration of non-surgical

management or preoperative planning. We were interested in

the relative accuracy of FNAC in the diagnosis of pleomorphic

adenomas and Warthin’s tumours.

Using the Saskatoon Health Region pathology database, we

reviewed 190 cases of parotid gland FNAC with available

histopathological follow-up between 1997 and 2005. The

sensitivity, specificity and accuracy were determined with

respect to final histopathological diagnosis for all specimens,

and for pleomorphic adenomas and Warthin’s tumours.

Of the 190 cases examined, the histopathological diagnoses

were: benign (n = 138), malignant (n = 52), Warthin’s tu-

mours (n = 34) and pleomorphic adenomas (n = 72). On

FNAC, 123 cases were benign, 32 were malignant, 26 were

non-diagnostic, 9 indeterminate, 27 Warthin’s tumours and

67 were pleomorphic adenomas. Out of 67 FNAC diagnoses

of pleomorphic adenoma, 4 were mistaken for cancer (5.9%).

Comparing FNAC with histologic diagnoses, the results were:

While the overall sensitivity of FNAC for malignant tu-

mours was low, the sensitivity and specificity for pleomorphic

adenomas and Warthin’s tumours was quite high. In the

appropriate clinical setting, this could allow for conservative

management with close follow-up. However, one should be

cautious when interpreting FNAC results other than pleomor-

phic adenoma or Warthin’s tumour and consider the complete

clinical situation in further management.
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PERI- AND PREOPERATIVE USE OF ADHESIVE SKIN EXPANDERS

CAN FACILITATE RESECTION AND IMPROVE COSMESIS IN THE

MANAGEMENT OF SELECTED CUTANEOUS MALIGNANCIES.

H. Hristov, R. George. Division of Surgical Oncology,

Cancer Centre of Southeastern Ontario and Queen’s Uni-

versity, Kingston, Ont.

Resections of primary and recurrent cutaneously based malignan-

cies require wide excision of skin. Areas of the scalp, extremity

and upper back often require reconstructive flaps or skin grafting

for closure. Recurrences may occur in radiated fields that limit

the mobility of surrounding skin for flap construction.

Superficially applied adhesive skin expanders have been suc-

cessfully employed to close granulating wounds after extensive

debridement or fasciotomy. This study applies the same princi-

ple of gradual skin advancement to the preoperative setting to

facilitate the closure of later planned resections.

Seven primary or recurrent cutaneously based malignancies

are described, including scalp, chest wall, upper back, lower

leg, calf and elbow locations. All had application of adhesive

skin expanders in the pre- and perioperative setting. Wide

excisions were all completed without skin graft or flap con-

struction, with good cosmesis. Photo documentation of the

technique and results are included in the poster.

Pre- and perioperative use of adhesive skin expanders facili-

tate the wide excision and primary closure of primary and re-

current cutaneous based malignancies in selected difficult cases.
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“FIRST, DO NO HARM” — MONITORING OUTCOMES DURING

THE TRANSITION FROM OPEN TO LAPAROSCOPIC LIVE-DONOR

NEPHRECTOMY. S. Bergman, L.S. Feldman, F. Carli,
M. Anidjar, D. Klassen, C.G. Andrew, M.C. Vassiliou,
D.D. Stanbridge, G.M. Fried. Departments of Surgery and

Anesthesia, McGill University, Montréal, Que.

This study was undertaken to validate the multidisciplinary and

dedicated-team approach to the introduction of laparoscopic

live-donor nephrectomy (LLDN) by comparing donor and re-

cipient outcomes during the transition from open to LLDN.

Seventy-five donor nephrectomies were performed for adult

recipients between January 1998 and November 2003. Open

nephrectomy (n = 31) was performed between January 1998

and November 2003, while LLDN (n = 44) was performed

from December 2000 to November 2003. Data were col-

lected prospectively, with supplemental retrospective chart

review. Donor outcomes and recipient graft function were

compared in the 2 groups.

Fifty out of the 75 (67%) procedures were performed since

the introduction of LLDN, with 44 of 50 (88%) done laparo-

scopically. All LLDN were left nephrectomies, compared with

63% in the open group. There were no conversions from
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 Points of comparison, % Overall Pleomorphic Warthin’s 

 Sensitivity 61 89 78 

 Specificity 94.5 92 96 

 Accuracy 85 95 96 

 False-negatives 10 10   4.6 

 False-positives   4.5   7.9   4.6 



LLDN to open. Donor age, gender, BMI and operating time

were similar in the 2 groups. Multiple arteries were found in

27% of donors in each group. Intraoperative urine output was

lower in the LLDN donors (2.3 ± 2.5 v. 3.6 ± 3.0 mL/kg/h,

p = 0.06), and serum creatinine was higher in the LLDN

donors on postoperative day one (122 ± 21 v. 105 ± 27

µmol/L, p < 0.01). Complications requiring intervention oc-

curred in 1 LLDN donor (pulmonary edema) and in 5 open

donors (bleeding requiring transfusion in 2, pulmonary edema

in 2, and pneumonia). Median length of stay was shorter after

LLDN (3 v. 6 d, p < 0.01). In the recipients, there were no

differences in ureteral complications, incidence of delayed

graft function, length of hospital stay, postoperative creatinine

levels up to 1 year, acute rejection, or cumulative patient and

graft survival between the 2 groups.

At our institution, a team approach has allowed for the safe

introduction of LLDN. This has been associated with an in-

crease in the number of cases performed and a decrease in

donor hospital stay.
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ANTI-REFLUX SURGERY FOR GERD: A SMALL AREA VARIA-

TION ANALYSIS. S.R. Lopushinsky, D.R. Urbach. Department

of Surgery, University of Toronto and the Institute for

Clinical Evaluative Sciences, Toronto, Ont.

No recent epidemiologic study of gastresophageal reflux dis-

ease (GERD) has been performed. Our objective was to de-

scribe population trends in the use of anti-reflux surgery across

Ontario and identify variations in the rate of GERD surgery in

relation to geographic area.

We identified all 10 899 primary anti-reflux procedures per-

formed on persons aged 18 years or older in Ontario, between

1991 and 2002, using the provincial administrative health

databases. Anti-reflux procedure rates, standardized for age

and sex, were measured for each of the 49 counties in On-

tario. Small-area variation was quantified using 4 measures of

variation: the extremal coefficient (EQ), a third quartile to

first quartile ratio (Q3:Q1), the coefficient of variation (CV)

and the systematic component of variance (SCV). Chi-square

tests were performed to identify those counties significantly

differing from the remainder of the province.

The provincial crude rate of anti-reflux procedures was 11.6

per 100 000 adults over the duration of the study. Annual rates

were relatively stable over the 10-year period; however, there

appears to be a recent trend upward. Patients between the ages

of 45 and 64 had the highest rates of surgery. Women under-

went anti-reflux surgery more frequently than men (13.6 v. 9.4

per 100 000). Adjusted surgical rates by county ranged from

5.0 to 28.7 per 100 000 persons. The EQ, Q3:Q1, CV and

SCV were 5.7, 1.8, 52.1 and 175.8, respectively.

Significant regional variation exists for anti-reflux surgery

across Ontario, suggesting that anti-reflux surgery is a highly

“discretionary” procedure. Therapeutic preference and the

widespread availability of proton pump inhibitors likely con-

tribute to this variation.

54

CAN THE ESOPHAGEAL DOPPLER BE USED TO GUIDE FLUID

ADMINISTRATION DURING PNEUMOPERITONEUM IN PIGS?

S.V. Demyttenaere, L.S. Feldman, A. Taqi, S. Bergman,
D.D. Stanbridge, G.M. Fried. Steinberg-Bernstein Centre

for Minimally Invasive Surgery, McGill University Health

Centre, Montréal, Que.

During laparoscopic live-donor nephrectomy, aggressive fluid

hydration is recommended to prevent the decrease in renal

blood flow associated with pneumoperitoneum (PP). How-

ever, overhydration can also be detrimental. The objective of

this study was to assess the effectiveness of goal-directed fluid

administration to maintain renal cortical perfusion (RCP)

during PP in a porcine model.

Seven 35-kg pigs were studied for 30 minutes prior to, 80

minutes during and 60 minutes after release of 15 mm Hg

CO2 PP. Measurements were taken of stroke volume (SV) and

cardiac output (CO) using an esophageal Doppler probe, RCP

using a laser Doppler probe placed on the right kidney, renal

function by the fractional excretion of sodium (FeNa) and

urine output every 10 minutes. During PP, intravenous bo-

luses of NS 5 mL/kg were given as needed to maintain SV

within 10% of baseline. Data are expressed as mean (SD). Sta-

tistical analysis was performed with ANOVA; p < 0.05 was

considered significant.

Mean fluid administered was 364 (239) mL. The mean

number of boluses administered was 2.4 per pig (range 0–5).

Using this strategy during PP, mean RCP, SV, CO, urine out-

put and FeNa were not significantly different from baseline.

SV-guided fluid administration prevented the decrease in

RCP and urine output normally seen during pneumoperi-

toneum, without requiring the administration of large vol-

umes of crystalloid.
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PREVENTION OF BLEEDING AFTER ISLET TRANSPLANTATION

— LESSONS LEARNED FROM A MULTIVARIATE ANALYSIS OF

128 CASES AT A SINGLE INSTITUTION. H. Wang, P. Villiger,
E. Ryan, R. Owen, K. O’Kelly, J. Oberholzer, F. Al Saif,
T. Kin, I. Larsen, S.L. Blitz, V. Menon, P. Senior,
D.L. Bigam, B. Paty, N.M. Kneteman, J.R.T. Lakey,
A.M.J. Shapiro. University of Alberta, Edmonton, Alta.

Islet transplantation is being offered increasingly as an alterna-

tive to insulin for selected patients with unstable type 1 dia-

betes. Percutaneous transhepatic portal access avoids a need

for surgery but is associated with potential risk of intraperi-

toneal bleeding.
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 Time; mean (and SD) value 

 Measurement Baseline 
Pneumo- 

peritoneum 
Postpneumo-
peritoneum 

 Cardiac output, L/min 5.1 (1.4) 4.8 (1.2) 4.3 (1.3)* 

 Stroke volume, mL 53 (14) 50 (12) 45 (12)* 

 Renal cortical perfusion, 
cc/100-g tissue 

41 (7) 39 (7) 45 (8)*† 

 Urine output, cc/kg/h 1.4 (0.2) 1.3 (0.5) 1.1 (0.6) 

 Fractional excretion of 
sodium, % 

0.31 (0.24) 0.13 (0.1) 0.22 (0.24) 

 *Significant (p < 0.05) difference from baseline. 
†Significant (p < 0.05) difference from pneumoperitoneum. 



Between 1999 and 2005, we performed 128 percutaneous

transhepatic islet transplants in 66 patients. We encountered

severe post-transplant bleeding in 18 of 128 cases (14.1%). In

univariate analysis, the risk of bleeding was associated with an

increasing number of procedures (2nd and 3rd procedures

with an odds ratio [OR] of 10.0 and 20.7, respectively),

platelets count < 150 000 (OR 4.2), elevated portal pressure

(OR 1.1 per mm Hg) and heparin dose exceeding 42 U/kg

(OR 10.4). A multivariate analysis further confirmed the

cumulative transplant procedure number (p < 0.001) and

heparin dose ≥ 42 U/kg (p = 0.02) as independent risk factors

for bleeding.

Effective mechanical sealing of the intrahepatic portal

catheter tract with thrombostatic coils and tissue fibrin glue

and omission of ASA pre-transplant completely prevented

bleeding in all subsequent procedures (n = 22, p = 0.04).

We conclude that bleeding after percutaneous islet implan-

tation is an avoidable complication with effective sealing of the

intraparenchymal liver tract combined with judicious use of

anticoagulation therapies.
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TREATMENT OF THE PRIMARY TUMOUR IN PATIENTS WITH

INCURABLE STAGE IV COLORECTAL CANCER: A SURVEY OF

GENERAL SURGEONS AND MEDICAL ONCOLOGISTS.

D.S. Fenech, R.S. McLeod. University of Toronto, Mount

Sinai Hospital, Toronto, Ont.

The objectives of this study were: (1) to determine whether

clinical equipoise exists with respect to resecting the primary

tumour electively in the setting of incurable stage IV CRC

(colorectal cancer), (2) what physicians think the most impor-

tant outcome would be for a randomized controlled trial

(RCT) and (3) what the minimally clinically important differ-

ence (MCID) would be if the primary outcome were survival.

Two hundred and eighty academic general surgeons and

medical oncologists across Canada were surveyed. The ques-

tionnaire was composed of (1) a vignette of a healthy patient

with CRC and incurable liver metastases followed by ques-

tions about the best treatment for the patient in a variety of

scenarios and (2) questions regarding the design of an RCT.

One hundred percent of the medical oncologists and 81% of

the surgeons surveyed reported having seen more than 11

patients with CRC in the past 2 years. The first scenario was a

man with incurable stage IV CRC with an asymptomatic mid-

sigmoid tumour. Fifty-three percent of surgeons and 50% of on-

cologists said they would recommend/refer the patient for re-

section of the primary tumour. Ninety-one percent of surgeons

and 83% of oncologists said they would consider offering such a

patient the opportunity to participate in an RCT. The majority

of surgeons and oncologists thought that 3–6 months would be

the MCID, in median survival, which would justify a change in

their current practice. Fifty percent of oncologists and 69% of

surgeons thought quality of life should be the primary outcome

for an RCT. Conversely, 50% of oncologists but only 16% of

surgeons thought survival should be the primary outcome.

Clinical equipoise exists in the setting of whether to resect

the primary tumour electively in incurable asymptomatic stage

IV colorectal cancer. While an RCT may be difficult, it seems

feasible.
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ERYTHROPOEITIN CAN REDUCE THE NEED FOR TRANSFUSION

IN ANEMIC PATIENTS UNDERGOING SURGERY FOR GASTROIN-

TESTINAL-TRACT MALIGNANCY — A META-ANALYSIS.

A.A. Karimuddin, P. Hayes. Division of General Surgery,

Department of Surgery, University of Saskatchewan,

Saskatoon, Sask.

To assess the effect of erythropoietin (EPO) on perioperative

transfusions in anemic gastrointestinal tract cancer patients un-

dergoing surgery.

Randomized clinical trials in which patients received peri-

operative EPO versus placebo or no treatment were identified

using MEDLINE. Using RevMan (Version 4.2, Oxford,

England, 2003), odds ratio (OR), risk reduction (RR) and num-

ber needed to treat (NNT) were calculated for the administra-

tion of EPO as it relates to transfusion of packed red blood cells.

Anemia, in the studies, was defined as hemoglobin < 130 g/L.

Six trials were included in the analysis. A total of 152

patients received EPO, with 153 patients receiving placebo.

Transfusions were received by 50 (32.3%) and 69 (45.1%)

patients, respectively. This was a statistically significant differ-

ence (OR 0.58, 95% CI 0.36–0.93). Relative RR was 71%

(95% CI 53%–96%). This yields an absolute RR of 12.2% (95%

CI 1.34%–23.1%) and an NNT of 9 (95% CI 4.3–73).

The available evidence suggests perioperative administration

of EPO reduces the likelihood of transfusion in anemic patients

undergoing surgery for gastrointestinal-tract malignancies.
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PROTEIN CARBONYLS AS A MEASURE OF OXIDATIVE STRESS IN

TRAUMA PATIENTS. A.O.E. Obayan, B. Laing, B. Juurlink,
R. Keith. Department of Surgery, Royal University Hospi-

tal, and Department of Anatomy and Cell Biology, Uni-

versity of Saskatchewan, Saskatoon, Sask.

Trauma is the most common cause of oxidative stress. Car-

bonyls are products of oxidative protein degradation and may

be early indices of oxidative stress.

The aim is to determine the relationship between changes in

plasma and urine protein carbonyl levels and trauma severity.

A prospective study on 30 trauma patients evaluating serum

and urine samples over 7 days was conducted. Plasma protein

carbonyls were measured spectrophotometrically at wave-

length of 370 nm using a modification of the calorimetric

method described by Levine. Total protein concentration was

measured against bovine serum albumin standards using bicin-

choninic acid assay. Urine carbonyl precipitate was also mea-

sured using DNPH. The 2 main ISS groups (minor and major

trauma) were equally matched in age and sex.

The average carbonyl content on admission was 0.87 ± 0.2

nmol carbonyl/mg total protein and 0.93 nmol/mg over the

study period for minor trauma. In the major trauma group,

mean carbonyl content on admission was 1.95 ± 0.38 nmol

carbonyl/mg total protein and 1.86 nmol/mg over the study

period. The individual peak carbonyl levels occurred at the

time of hospital admission and on day 7. Day 7 levels were

higher than admission levels in the 2 groups although more

marked in severe trauma. The carbonyl content was signifi-

cantly higher in major trauma than in minor throughout the
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study period (p < 0.001). The same trend was noticed on

admission, and the difference between the 2 groups was also

significant (p = 0.025). A positive correlation was observed

between the presence of urine carbonyl precipitate and trauma

severity (p = 0.000).

Protein degradation is an early effect of oxidative damage in

trauma, and protein carbonyl levels could be used as to moni-

tor patients. Protein carbonyl levels also correlate with trauma

severity.

59

CAGS BASIC SCIENCE AWARD: FLUID MANAGEMENT

STRATEGIES TO MAINTAIN RENAL PERFUSION AND FUNCTION

DURING PNEUMOPERITONEUM. S. Demyttenaere, L.S. Feld-
man, S. Bergman, S. Gholoum, S. Fraser, F. Carli, G.M.
Fried. Steinberg-Bernstein Centre for Minimally Invasive

Surgery, McGill University Health Centre, Montréal, Que.

Although pneumoperitoneum decreases renal blood flow, it

remains unclear whether this impacts renal function. Our aim

was to characterize the effects of pneumoperitoneum on renal

perfusion and function and to evaluate 2 different strategies

for fluid management.

Twelve 30-kg pigs were randomized into 2 groups: group

1: maintenance (3 cc/kg/h of NaCl) and group 2: bolus (15

cc/kg/h and a 20 cc/kg NaCl bolus before induction of

pneumoperitoneum). Pigs were studied in a blinded fashion

for 30 minutes prior to, 60 minutes during and 30 minutes

after release of 15 mm Hg CO2 pneumoperitoneum. Renal

cortical perfusion (RCP) was measured using a laser Doppler

probe placed on the right kidney. Renal function was assessed

using the fractional excretion of sodium (FeNa). Data are ex-

pressed as mean (and SD). Statistical analysis was done with

ANOVA (*p < 0.05).

There were no differences between groups at baseline.

Compared with baseline, RCP decreased in the maintenance

group during and after release of pneumoperitoneum. This

drop in RCP was not seen in the bolus group. No change in

renal function (as measured by the FeNa) was noted in either

group at any time.

Pneumoperitoneum of 15 mm Hg CO2 causes a decrease

in renal blood flow but has no effect on renal function as

measured by the FeNa. Administration of a fluid bolus re-

verses the hemodynamic effects of pneumoperitoneum on 

renal blood flow. Fluid administration may be an important

factor to overcome the effects of pneumoperitoneum during

laparoscopy in humans.
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THE ROLE OF CIPROFLOXACIN IN PROLONGING POLYETHYL-

ENE BILIARY STENT PATENCY: A MULTICENTRE, DOUBLE-

BLINDED EFFECTIVENESS STUDY. G. Chan, J. Barkun,
A.N. Barkun, E. Valois, A. Cohen, G. Friedman, J. Parent,
J. Love, R. Enns, V. Baffis, M. Jabbari, P. Szego, L. Stein,
N. Abraham. McGill University Health Centre, Montréal,

Que., Dalhousie University, Halifax, NS, and University

of British Columbia, Vancouver, BC

Plastic stents are the mainstay of the palliation of malignant

jaundice but are complicated by recurrent obstruction. Previ-

ous trials have failed to demonstrate any improvement in

patency with the use of antibiotics. Patients with malignant

jaundice were randomized in a double-blind fashion, after

polyethylene stent insertion, to receive ciprofloxacin or

placebo. After successful stent decompression, there were 50

patients in the treatment arm and 44 in the placebo. There

were 14 (33%) episodes of stent occlusion in the ciprofloxacin

group versus 23 (49%) in placebo (χ2 test, p = 0.115). There

was no significant difference in patency (log-rank test,

p = 0.17). There were significantly fewer episodes of cholangitis

with ciprofloxacin: 10 (23%) versus 21 (42%) in the placebo (p
= 0.047). The ciprofloxacin group also demonstrated a signifi-

cant improvement in the Social Function domain of the SF-36

Quality of Life Survey at 1 month (paired t test, p = 0.03). The

other domains of the SF-36 were not different, nor was survival

(log-rank, p = 0.80). There is insufficient evidence to show that

prophylactic ciprofloxacin can prolong plastic biliary stent pa-

tency. The observed trends suggest that ciprofloxacin signifi-

cantly decreases the incidence of cholangitis and results in im-

provements in certain aspects of quality of life.
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NATURAL HISTORY OF CHOLEDOCHOLITHIASIS IN GALL-

STONE PANCREATITIS. H. Shayan, D. Kopac, C. Sample.
Department of Surgery and Centre for Advancement of

Minimally Invasive Surgery, University of Alberta,

Edmonton, Alta.

Standard management of gallstone-associated acute pancreati-

tis calls for cholecystectomy with cholangiography to be per-

formed during the same hospitalization after acute symptoms

have subsided. No previous studies, however, have objectively

addressed the usefulness of intraoperative cholangiography in

management of these patients.

Our goal is to determine the incidence of common bile duct

stones following an acute episode of gallstone pancreatitis.

Medical records of all patients who underwent a cholecys-

tectomy and intraoperative cholangiography following an

episode of gallstone pancreatitis on the same admission be-

tween 1999 and 2004 at University of Alberta and Royal

Alexandra hospitals were examined to determine the incidence

of common bile duct stones after resolution of gallstone pan-

creatitis.

A series of 86 patients’ charts were reviewed. Sixty-three

patients met the inclusion criteria. All except for 1 patient un-

derwent successful intraoperative cholangiography (98%).

Among patients who had no evidence of CBD obstruction

based on preoperative imaging and laboratory work, 3 patients
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 Test measure; group; mean (and SD) 

 RCP, mL/min/100 g  FeNa, % 

 Study period Maintenance Bolus Maintenance Bolus 

 Baseline 47 (11) 46 (9) 0.32 (0.3) 0.4   (0.3) 

 Pneumo- 
peritoneum 

34 (10)† 43 (12)* 0.98 (1.6) 1.53 (0.9) 

 Postpneumo-
peritoneum 

43 (9)† 45 (3.5)* 0.34 (0.3) 0.99 (0.96) 

 *Significant difference between bolus and maintenance group. 
†Significant difference from baseline. 
FeNa = fractional excretion of sodium; RCP = renal cortical perfusion. 



were found to have filling defect on intraoperative cholangiog-

raphy and stones on their postoperative ERCP 3/63 (5.0%).

This is not significantly different than the 4.6% incidence of

CBD stones in patients with cholelithiasis with normal preop-

erative imaging and blood work (p = 0.994).

In the setting of normal preoperative imaging and labora-

tory work, the incidence of CBD stones in patients recovering

from acute mild–moderate gallstone pancreatitis is not signifi-

cantly higher than the patients with no history of pancreatitis.

Studies should be performed to assess whether routine cholan-

giography in gallstone pancreatitis changes patient outcome.
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FAST-TRACK ADVANCED LAPAROSCOPIC SURGERY IN AN AM-

BULATORY SURGERY CENTRE. A 4-HOUR STAY. J.P. Gagne,
O. Al-Obeed, S. Tadros, V. Moonje, J.D. Yelle, E.C. Poulin.

Department of Surgery, The Ottawa Hospital, University

of Ottawa, Ont.

This is a review of advanced laparoscopic procedures per-

formed on an outpatient basis in the ambulatory campus of an

academic health sciences centre. Charts and the follow-up call

log by nursing were reviewed.

Over 3 years, 55 patients (71% male; median age 41, range

18–72 yr) underwent 50 Nissen fundoplication (NF) and 5

adrenalectomies (ADR). Selection criteria included absence of

significant comorbidities and patients’ presence in town for 48

hours postoperatively. Comorbidities were present in 18 pa-

tients (32%), and 13% had previous upper abdominal surgery.

Discharge criteria were based on hemodynamic stability, abil-

ity to ambulate and absence of nausea, pain or bleeding.

Median operative time was 85 minute (NF, 80 min; ADR,

140 min). There were 2 intraoperative complications (partial

splenic infarction, bleeding). There was no mortality or con-

version to open surgery.

The median postoperative stay was 4.5 hours (range

2.4–7.5). Two patients (3.6%) were transferred to an in-

patient site for admission (see intraoperative complications

above). Five patients (9%) visited the emergency department

of the in-patient sites in the month following their surgery.

Four needed admission (dysphagia, slipped Nissen, dehydra-

tion, pain). Readmission rate at 1 month was thus 11%. One

patient (1.8%) needed remedial surgery for a slipped Nissen.

Data on the day-one nursing postoperative telephone fol-

low-up was available for 50 patients (91%); 34 were success-

fully contacted. Twenty-four (70.5%) had no complaint.

Symptoms reported were: pain (7), dysphagia (1), dysuria (1),

sore throat (1), hiccup (1) and nausea (1).

Successful fast-track outpatient surgery for some advanced

laparoscopic procedures is achievable. Precise selection and

discharge criteria combined with appropriate follow-up should

decrease readmission rate and patient discomfort.
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THE IMPACT OF THE CURRENT EPIDEMIC OF CLOSTRIDIUM

DIFFICILE IN MONTRÉAL ON 2 GENERAL SURGERY UNITS.

S. Le Guillan, V. Lemaine, A.M. Bourgault, R. Lapointe,
V. Lavergne, S. Goulet, A. Larose, F. Lamothe. Départe-

ments de chirurgie et de microbiologie médicale et infecti-

ologie, Hôpital St-Luc du CHUM, Montréal, Que.

Recently, the number of severe cases of C. difficile associated

diarrhea (CDAD) has increased significantly in Montréal. We

analyzed the impact of this epidemic on the gastrointestinal

(GI) and hepatopancreatobiliairy (HPB) surgical services in

our hospital. Data were collected in a prospective infection

control surveillance program based on positive CD cytotoxin

assay results. Cases were classified according to the clinical

manifestations. CD rates were calculated per 4-week period

and per medical and surgical services. In addition, from June

28 to October 11, 2004, the prevalence of CD colonization at

admission and the incidence of CD acquisition during the

hospital stay were established for all patients admitted to the

GI and HPB services. From January 2004 to January 2005,

there were 276 nosocomial cases of CD identified in the hos-

pital: 88 (31.9%) asymptomatic carriers, 108 (39.1%) patients

with diarrhea, 50 (18.1%) with colitis, 17 (6.2%) with

pseudomembranous colitis, 4 (1.4%) with toxic colitis and 9

(3.3%) indeterminate. Complications included admission to

ICU (8), deaths (40) including 4 attributed to CDAD. The

global hospital rates per 4-week period for symptomatic cases

varied from 6.4 to 39.1/1000 admissions (mean 16.4) and

from 7.8 to 42.6/10 000 patient-days (mean 20.4): the an-

nual rates were 18.3 and 44.6/1000 admissions and 17.3 and

37.2/10 000 patient-days for GI and HBP, respectively. The

prevalence rate of CD colonization at admission was 4.6% (18

patients) and the incidence rate of CD colonization during

hospitalization was 10.8% (35 patients). Hence, the nosoco-

mial acquisition and transmission of CD appeared to be im-

portant factors in the development of CDAD in GI and HPB

patients who, in our hospital, are at a significant higher risk for

CDAD considering their pathologies, surgeries and adjuvant

treatments.
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CORRELATION OF BENIGN HYPERPLASTIC LESIONS FOUND ON

ULTRASOUND-GUIDED NEEDLE BIOPSY WITH EXCISIONAL

BIOPSY SPECIMENS. R. Chattopadhyay, B. Mesurolle,
K. Khetani, A. Omerglu, S. Meterissian. Cedar’s Breast

Clinic, Departments of Surgery, Radiology, and Pathol-

ogy, McGill University Health Centre, Montréal, Que.

This study correlates benign hyperplastic pathology (atypical

ductal hyperplasia [ADH], papillary lesions, florid ductal hy-

perplasia and sclerosing adenosis) found on ultrasound-

guided needle biopsy (USB) with pathology of excisional

biopsy (EB) specimens. All USBs at the Cedar’s Breast

Clinic between June 2003 and October 2004 (n = 534)

were reviewed; cases with the above pathologies (n = 48)

were investigated by chart review, examination of ultra-

sound images with a breast imaging radiologist, and review

of biopsy slides with 2 pathologists. Twenty-three lesions

underwent EB. Ten of 23 (43%) of lesions were in situ or

invasive cancer: 5 of 12 ADH lesions were ductal carcinoma

in situ (DCIS) and 2 of 12 were invasive cancer; 2 of 9 pap-

illary lesions were DCIS and 1 of 9 was invasive cancer. No

statistical difference between benign versus pre-malig-

nant/malignant lesions on EB were observed with regard to

both clinical parameters (age, family history, past breast can-

cer and history of hormone replacement therapy) and ultra-

sonographic features (size, echogenicity, microcalifications,
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posterior acoustic properties, depth of lesion greater than

width, irregular margins, Doppler signal and cystic compo-

nent). The concordance among radiologist, pathologist and

surgeon to recommend EB once USB pathology result was

obtained was 11 of 23 (48%, 7/10 malignancies) in the

lesions that were excised and 11 of 25 (44%) in lesions that

did not undergo excision. On review of the USB pathology,

5 cases were upgraded, of which 2 warrant further investiga-

tion. After at least 6 months follow-up, 12 of 25 lesions that

did not undergo EB had follow-up radiology studies: 3

cases were recommended to undergo further investigations.

ADH and papillary lesions may carry a higher risk of associ-

ated pre-malignancy and malignancy than previously re-

ported. Further verification of this finding is needed. The

radiologist, pathologist and surgeon should confer to ap-

propriately manage these high-risk lesions.
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THE ROLE OF ADVANCED RADIOLOGICAL IMAGING USING

THE MODIFIED ALVARADO SCORE IN THE INVESTIGATION OF

PATIENTS WITH SUSPECTED APPENDICITIS. R. Baird,
V. Pelsser, S. Drouin, M. Edwardes, L. Stein, S. Meterissian.

Departments of General Surgery, Diagnostic Radiology,

and Clinical Epidemiology, McGill University Health

Centre, Montréal, Que.

Using a 7-item clinical checklist (modified Alvarado Score

[MAS]) we determined the clinical value and accuracy of

imaging in patients with possible appendicitis. We hypothesize

that imaging will be of greater value in patients with equivocal

presentation (low MAS).

A retrospective review of patients at 2 adult hospitals who

underwent appendectomy over a 2-year period was under-

taken. The MAS was assessed, and patients were separated into

high-suspicion (MAS 7–9) and low suspicion (MAS 1–6) of

appendicitis. Use of CT or US was noted, and the rates of

negative appendectomy (NA) were determined through con-

firming pathological diagnosis. Statistical analysis was per-

formed using SAS output with χ2 calculation.

Two hundred and twelve patients were included for

analysis. The overall NA rate was 9.4%. One hundred and

twenty-seven patients presented with a high clinical suspi-

cion of appendicitis (MAS 7–9), 7 of which had an NA

(5.51%). Eighty-five patients presented with equivocal

findings of appendicitis (MAS 1–6), 13 of which had an

NA (15.3%).

Patients in the high MAS group were imaged in 48.8% of

cases. Of those imaged, 2 of 62 had an NA while in the unim-

aged group there were 5 of 65 NAs. Imaging improved the pos-

itive predictive value (PPV) in the high MAS group from 92.3%

to 96.7%, p = 0.69. In the low MAS group, 72.9% were imaged.

Of those imaged, 6 of 62 had an NA. In the patients without

imaging, 7 of 23 had an NA. Imaging improved the PPV from

69.6% to 93.1%, far more than the high MAS group, p = 0.005.

Our results suggest that radiological imaging significantly

improves diagnostic accuracy in patients with an equivocal

clinical presentation of appendicitis as represented by a low

MAS. Diagnostic imaging did not significantly change the

PPV of correctly diagnosing appendicitis in patients with a

high MAS.
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SHARED GENERAL SURGERY CALL BETWEEN 2 HOSPITALS —

DOES DELAY OF CARE INCREASE COMPLICATIONS? 

K.K. Chatoorgoon, P.D.H. Colquhoun. Department of Gen-

eral Surgery, London Health Sciences Centre, London, Ont.

Regionalization and manpower issues have led to the estab-

lishment of “shared call” (SC) between hospitals in Canada.

Such a system was implemented within the Division of Gen-

eral Surgery in London, Ontario, between London Health

Sciences Centre’s University Campus (LHSC-UC) and St.

Joseph’s Health Centre (SJHC) in 2000. Under this system,

patients requiring general surgery consultation may be as-

sessed in one emergency department (SJHC) and transferred

to another hospital for care (LHSC-UC).

We hypothesized that the SC system may produce delays

that result in adverse outcomes.

A retrospective case–control study of appendectomy cases at

LHSC-UC under the SC model from July 2002 to June 2004

was performed. End points studied included time from

presentation to intervention (appendectomy), investigations

performed, surgical pathology, morbidity and mortality.

One hundred and twenty-six cases were reviewed. Sev-

enty-two LHSC-UC patients identified (control) were com-

pared with 38 patients whose care originated at SJHC

(case). Time to intervention appeared excessive in both

groups and was longer in patients whose care originated at

SJHC (961 min) compared with LHSC-UC (844 min).

Due to the delay observed in both groups the difference de-

tected was not statistically significant (p > 0.05). There was

no difference in final pathology in LHSC-UC versus SJHC

cases (normal 7% v. 3%, appendicitis 76% v. 84%, perforated

17% v. 13%), morbidity (8% v. 5% wound complications)

nor mortality (none in either group). Rate of imaging for

both groups was high 72% (UC) versus 55%. Delay to inter-

vention appeared to be greater in patients who underwent

imaging (738 min v. 958 min).

SC at LHSC-UC and SJHC does not appear to adversely af-

fect the care of patients with appendicitis in London, Ontario.

Further analysis is required to determine other factors (such as

medical imaging) that may be producing excessive delay in in-

tervention of appendicitis at our centre.
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A POPULATION-BASED REVIEW OF SEVERE CYCLIST TRAUMA

IN BRITISH COLUMBIA. D.E. Konkin, N.R. Garraway,
D.R. Brown, R.K. Simons. Trauma Program, University of

British Columbia, Vancouver, BC

The popularity of cycling is increasing for recreation as well as

a mode of transportation, with a corresponding increase in in-

juries. This population-based study analyzes the pattern and

trends of severe injuries and deaths from cycling in British

Columbia.

All cycling injuries captured by the British Columbia

Trauma Registry (BCTR) over a 10-year period (1993–2003)

were reviewed. Patients from the 3 most populated health re-

gions of the province (approximately 3 million inhabitants),

each with designated trauma centres contributing to the

BCTR, formed the study cohort.
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During the study period, 1476 cyclists sustained injury

meeting BCTR criteria, annual incidence rate of 4.55 per

100 000. This represents 2.89% of the total trauma population

admitted to these trauma centres (n = 51 150). The male to

female ratio was 4:1. Mean age was 33.87 ± 17.49 years; 40%

were between 25 and 40 years. Lone crashes made up 67.55%

of those injured, compared with 30.70% versus a motor vehi-

cle. Helmet use increased throughout the study period with a

utilization rate rising to approximately 55% in injured cyclists

by the end of the study. There was a corresponding drop in

head injury rate during the study from 23% to 17%. Head in-

jury and death were less common in cyclists wearing helmets

than those who did not (14.89% v. 39.09%, p = 0.001). There

were 40 deaths (mortality 2.71%), 80% were males, mean ISS

was 39.51 ± 17.75, and mean TRISS was 0.456 ± 0.022.

Head injuries and thoracic trauma were more common in

non-survivors.

Cycling-related injuries continue to pose a small but signifi-

cant public health concern. We recommend that prevention

initiatives be broadened to include the adult population be-

tween 25 and 40 years old. Enforcement of mandatory helmet

laws and education initiatives are needed to improve helmet

utilization and decrease head injury morbidity and mortality.
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EARLY REMOVAL OF POST-MASTECTOMY DRAINS IS NOT BEN-

EFICIAL: RESULTS FROM A HALTED RANDOMIZED CON-

TROLLED TRIAL. A. Barton, K. Dabbs, M. Blitz, D. Callahan,
W. Yakimets, D. Adams. Department of Surgery, Miseri-

cordia Hospital, University of Alberta, Edmonton, Alta.

Drainage of mastectomy sites with closed suction drainage to

avoid seromas is standard in the treatment of breast cancer.

The optimal time to remove these drains has not been well de-

fined. This study evaluates whether surgical drains can be

removed on postoperative day 2 following mastectomy, with-

out increasing the need for seroma treatment.

Women undergoing mastectomy for malignancy, with

either sentinel lymph node biopsy or complete axillary dissec-

tion, were enrolled at a single site over a 4-month period.

After mastectomy, patients were randomized to early drain re-

moval 2 days postoperatively (early removal) or standard drain

removal (< 30 cc drainage in 24 h or 2 wk postoperatively,

whichever came first) (standard treatment). All medical con-

tacts after discharge were recorded for a period of 1 month.

Twenty-seven of the anticipated 80 women were recruited

before an interim analysis was mandated to address patient

safety concerns expressed by enrolling physicians. Of these

patients, 3 withdrew before completion of the trial. Of the re-

maining 24 patients, 14 had been randomized to the standard

treatment group and 10 were in the early removal group.

Patients in the standard treatment group had significantly

fewer seroma aspirations (0 v. 2, p = 0.0004), fewer drain rein-

sertions (0 v. 5, p = 0.004) and fewer physician visits (1.5 v. 3,

p = 0.004). These results demonstrate a significantly higher

risk to patients in the early removal group and this trial was

therefore stopped early due to concerns over patient safety.

Surgical drains cannot be safely removed on postoperative

day 2 after mastectomy. Early removal significantly increases

the occurrence of seromas requiring additional treatment.
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CAGS CLINICAL RESEARCH AWARD: STAPLED HEMOR-

RHOIDOPEXY IS ASSOCIATED WITH A HIGHER LONG-TERM RE-

CURRENCE RATE OF INTERNAL HEMORRHOIDS COMPARED TO

CONVENTIONAL EXCISIONAL HEMORRHOID SURGERY: A META-

ANALYSIS. S. Jayaraman, P.H.D. Colquhoun, R.A. Malthaner.

Department of Surgery, University of Western Ontario,

London, Ont.

The purpose of this systematic review is to compare the long-

term results of stapled hemorrhoidopexy (SH) with conven-

tional excisional hemorrhoidectomy (CH) in patients with

internal hemorrhoids.

A systematic review of randomized controlled trials (RCTs)

comparing SH and CH with long-term results was performed.

The EMBASE, MEDLINE and CENTRAL databases were

searched for relevant trials. Included studies had a minimum

follow-up of 6 months and compared circular stapled hemor-

rhoidopexy to excisional hemorrhoidectomy (Milligan–

Morgan, Ferguson, diathermy and Hospital Leopold Bellan

procedure). Studies were analyzed for clinical and statistical

heterogeneity. Primary outcomes were hemorrhoid recur-

rence, hemorrhoid symptom recurrence, complications and

pain. Trials were subdivided into studies with follow-up less

than 1 year or those with follow-up of 1 year or more. A

random effects model was used to calculate a meta-analysis.

Thirteen RCTs were included in the analysis. Follow-up

ranged from 6 months to 4 years. The results show that

patients who had SH are more likely to have long-term recur-

rence of hemorrhoids compared with CH at all time points

(OR 3.85, 95% CI 1.47–10.07, p < 0.006) and in studies with

follow-up of 1 year or more (OR 3.60, 95% CI 1.24–10.49,

p < 0.02). SH results in more patients complaining of prolapse

at all time points (OR 2.96, 95% CI 1.33–6.58, p < 0.008)

and in studies with follow-up of 1 year or greater (OR 2.68,

95% CI 0.98–7.34, p < 0.05). Non-significant trends favour-

ing CH are seen in the proportion of asymptomatic patients,

bleeding, soiling/difficultly with hygiene/incontinence, the

presence of perianal skin tags and the need for further surgery.

Non-significant trends favouring SH are seen in pain, pruritis

ani and symptoms of anal obstruction/stenosis.

Stapled hemorrhoidopexy is associated with a higher long-

term recurrence rate of internal hemorrhoids compared with

conventional excisional hemorrhoid surgery. More patients

receiving SH complain of hemorrhoidal prolapse in long-term

follow-up compared with CH.
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SURGEON VOLUME AND TECHNICAL FACTORS INFLUENCE

POSITIVE MARGIN RATES AFTER BREAST CONSERVATION

SURGERY FOR EARLY STAGE BREAST CANCER. P. Lovrics,
A. Garnett, F. Farrokhyar, S. Cornacchi, H. Liaconis,
S. Franic, V. Chen. Surgical Outcomes Research Centre,

McMaster University, Hamilton, Ont.

Positive surgical margins are a predictor of local recurrence

after breast conservation surgery (BCS) in early stage breast

cancer. Most early stage breast cancers are managed with BCS.

However, few studies have examined the relationship between

technical factors and margin status. Furthermore, while some
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studies have suggested a relationship between specialization

and outcome in breast cancer, the relationship between sur-

geon volume and margin status has not yet been evaluated.

The objectives of this study were to determine whether spe-

cific surgical factors and volume of breast cancer cases affect

margin status.

The study was a retrospective, cohort analysis of 584

patients with clinical stage I or II breast cancer seen at a re-

gional cancer centre from 2000 to 2002. Logistic regression

was performed to determine the best independent predictors

of positive margins. Factors with p < 0.1 were entered into the

final model.

Thirty-eight percent of tumours were nonpalpable (NPT)

and 62% were palpable (PT). Overall, 24.7% had positive mar-

gins. Ninety-eight percent of cases were performed under gen-

eral anesthetic. In univariate analysis, performance at an acade-

mic (versus community) hospital, specimen radiography and

use of a rigid versus flexible wire for needle localization were

not significant. A confirmed preoperative diagnosis, specimen

orientation labelling, cavity margin dissection, increased vol-

ume of surgical specimen and increased volume of surgeon

cases (> 10 cases per year) were associated with clear margins in

univariate analysis (p < 0.05). In logistic regression, multifocal-

ity (OR 9.74, 95% CI 2.74–34.61), increased tumour size (OR

3.15, 1.64–6.20), absence of cavity margins (OR 3.06,

1.22–7.65) and low-volume surgeon (OR 2.72, 1.12–6.21)

were independent predictors of positive margins. Seventy-eight

percent of surgeons were “low-volume,” and 38.4% of the

cases were performed by “low-volume” surgeons.

This study has demonstrated that specific surgical factors are

associated with the generation of positive margins after BCS of

palpable and nonpalpable tumours in early stage breast cancer.

Along with tumour factors (size and multifocality), low-

volume surgeons and absence of cavity margin dissection were

independent predictors of positive margins in this cohort of

patients.
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FEASIBILITY AND OUTCOMES WITH CYTOREDUCTION SUR-

GERY AND HYPERTHERMIC INTRAPERITONEAL CHEMOTHER-

APY. L.A. Mack, W.J. Temple. Tom Baker Cancer Centre,

University of Calgary, Calgary, Alta.

Carcinomatosis of gastrointestinal (GI) origin is usually fatal

within 6–8 months. Cytoreduction surgery and hyperthermic

intraperitoneal chemotherapy (CS/HIPEC) with curative

intent was undertaken to assess feasibility and short-term out-

comes and to collect long-term recurrence and survival data.

Patients without distant metastases and good functional sta-

tus were offered CS/HIPEC. If all macroscopic cancer was re-

moved at laparotomy, hyperthermic (40–42°C) intraperitoneal

mitomycin C (12–15 mg) was circulated for 1 hour via Coli-

seum technique. 5 Fluorouracil (5FU 1 g) was given on post-

operative days 1–4. Short-term outcomes including tumour

extent (peritoneal carcinomatosis index [PCI]) and resectabil-

ity, operative times, transfusion rates, perioperative complica-

tions and in-hospital mortality were recorded. Standardized

follow-up (fu) for recurrence and survival data are ongoing.

Twenty-seven patients with mean age of 47 (30–76) were

treated. Primary GI pathology included cancers of the appen-

dix (13), colon (6), primary peritoneal (5), terminal ileum (2)

or mesothelioma (1). Tumour was extensive in the majority

(85% had high PCI scores > 203) yet 81% (22/27) underwent

complete cytoreduction (CCR). Median operating time was

396 minutes (133–509) and median transfusion requirements

were 2 units (0–17). One patient died (3.7%) secondary to he-

morrhage/DIC. Reoperative rate was 18% (5/27). Patients

required ICU monitoring/intervention in one quarter (26%)

of cases and median overall length of stay was 19 days

(10–46).

Median fu for the group is limited at 8 months (1–55 mo),

but 10 patients have had more than 24 months fu. Of 21 pa-

tients undergoing CCR, 1 died perioperatively, 3 died of

recurrent disease, 3 are alive with recurrence and 14 are alive

without recurrence. Of the 10 patients with more than 24

months fu, 50% remain alive without recurrence.

CS/HIPEC for carcinomatosis of GI tract origin is feasible.

Furthermore, disease-free and overall survival data are promis-

ing for a disease with a previously limited survival time and

supports the conclusion of the prospective RCT for colorectal

carcinomatosis.
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INSTITUTIONAL QUALITY ASSURANCE AND OUTCOME EVALU-

ATION FOR SENTINEL LYMPH NODE BIOPSY IN MELANOMA

PATIENTS. T. Scott, J. Kenyon, R. Cheifetz, N. Davis, 
G. McGregor. Department of Surgery, University of

British Columbia and the British Columbia Cancer

Agency, Vancouver, BC

With the introduction of new technologies, institutional qual-

ity assurance (QA) and patient outcome evaluation (OE)

become essential components of patient care. This study retro-

spectively evaluated these issues, using a newly developed

melanoma database, for patients undergoing sentinel lymph

node biopsy (SLNB) for primary cutaneous melanoma.

Patients with primary cutaneous melanoma having a SLNB

at our institutions between January 1998 and December 2002

were identified from a review of our billing database. Their

office charts were retrospectively reviewed and the pertinent

data entered into an Access database. When necessary, further

data were obtained from their Cancer Agency records.

There were 115 patients identified (62 male and 53 fe-

male), with a mean age of 51 years at diagnosis. Lesions

were most commonly located on the extremities (52%) or

trunk (43%), followed by the head and neck (6%). All pa-

tients were stage I or II (stage IA 2.6%, IB 41.7%, IIA 27%,

IIB 18.3%, IIC 9.6%). The mean melanoma thickness was

2.49 mm (range 0.8–12 mm). The surgical technique in-

volved both radionuclide and vital dye mapping in all cases,

with standard hematoxylin and eosin staining of pathology

specimens. More than 1 sentinel node (SN) was found in

23% of patients with an average of 1.5 SN per patient. Mean

follow-up was 11 months (range 1–72). Our SN identifica-

tion rate was 98%. The positive SLNB rate was 18%, and 20%

of those patients had additional positive nodes found at the

time of formal node dissection. There have been 4 local re-

currences in our node negative group giving a false-negative

rate (FNR) of 16.7%.

Our results generally concur with established oncology liter-

Résumés

26 J can chir, Vol. 48, Suppl., août 2005 — Résumés © 2005 AMC Média Inc.



ature, though the FNR is slightly high and requires further

evaluation. The database allowed easy access to the data

needed for this analysis. We will be expanding this study

provincially to evaluate the outcomes for all patients having

SLNB during this time period to evaluate the consistency of

care throughout the province. We propose that in the future

patients be prospectively entered into our database for ongo-

ing quality assurance and outcome evaluation.
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MELANOMA RECURRENCE IN THE ERA OF SENTINEL NODE

BIOPSY: PREDICTORS AND PATTERNS OF FAILURE. R. Hanrahan,
R.L. George, H. Roldan, F. Cheeseman, J. Davidson,
F. Watkins. Department of General Surgery, Radiology, and

Plastic Surgery, Queen’s University, Kingston, Ont.

Sentinel lymph node (SLN) biopsies have been demonstrated

to accurately reflect the status of a draining nodal basin in

melanoma. Despite a low nodal failure rate after sentinel

biopsy, in-transit and distance recurrences still occur. This

study examines the failure rate in melanoma patients, focusing

on patterns and risk factors after a negative SLN biopsy.

A prospective database identified 156 patients undergoing

sentinel node assessment for clinical stage I/II melanoma.

Age, sex, Breslow depth, pathological features, TNM staging

and primary site were all recorded. Follow-up (mean 25 mo)

was conducted in a multidisciplinary clinic setting. Categorical

data were analyzed with χ2 and Fisher’s exact tests and para-

metric data with Student’s t test.

SLN negatives accounted for 76% of all cases, with 3 basin

failures in the node negative group. Overall recurrence, in-

cluding in-transit, nodal and distant disease was markedly

higher in the node positive group (44% v. 8.4%, OR 8.7,

p = 0.000003). Sixty percent of failures in the node negative

group recurred with evidence of in-transit disease. Fifty per-

cent of node negative T4 patients experienced in-transit or

distant failure versus only 4.6% of the remaining SLN negative

population (OR 17.0, p = 0.0005). Ulceration was also more

common in the recurrence group (p = 0.003).

In-transit recurrence is the most frequent manifestation of

failure in the SLN negative group. T4 and ulcerated lesions are

at particular risk, even in the face of a negative SLN biopsy.
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Withdrawn
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PARATHYROIDECTOMY AND CHRONIC RENAL FAILURE: FAC-

TORS INFLUENCING SUCCESS. J. Lampron, A. Gilbert.
Surgery Department, Centre hospitalier universitaire de

Québec, Université Laval, Québec, Que.

The aim of this study was to identify factors predicting success

after surgery on patients with hyperparathyroidism and

chronic renal failure.

We reviewed retrospectively all patients treated by parathy-

roidectomy for secondary and tertiary hyperparathyroidism

from 1986 to 2004 in a single institution. Data were collected

for patients’ demographics, preoperative and intraoperative

variables and at the follow-up.

Ninety-seven patients were surgically treated for secondary

and tertiary hyperparathyroidism and 7 of those were ex-

cluded because of incomplete information. Ninety patients

remained for the final analysis. The mean age was 42.4 ±

15.0 years. There were 48 men (53.3%). The mean dialysis

time was 4.6 ± 5.0 years with a preoperative intact parathy-

roid hormone (iPTH) of 907.5 ± 417.9 ng/mL. The main

surgical indications were osteodystrophy, hypercalcemia and

calciphylaxy in 32.4%, 16.2% and 13.5%, respectively. Thirty-

three (36.6%) patients had resection of 3 or less parathyroid

glands while 57 (63.3%) had resection of more than 3

glands. The success rate, defined by a iPTH of ≤ 200 ng/mL

after 6 months, was 57.8% (n = 48). The causes of treatment

failure were persistence and recurrence in 33.7% and 8.4%,

respectively. Among the variables of multivariate analysis

(sex, age, dialysis status, hyperparathyroidism type, number

of gland resected, preoperative and postoperative calcemia

and preoperative iPTH), only resection of more than 3

parathyroid glands (p = 0.0018) and tertiary hyperthyroidism

(p = 0.0454) were statistically significant predictive factors of

surgical success.

Resection of more than 3 parathyroid glands and tertiary hy-

perparathyroidism were positive factors for predicting success

after parathyroidectomy on chronic renal failure population.
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OXISTRESS ASSAY: NOVEL BEDSIDE TECHNIQUE FOR MEA-

SURING OXIDATIVE STRESS IN SURGICAL PATIENTS.

A.O.E. Obayan, B. Juurlink, R. Keith. Departments of

Surgery, and Anatomy and Cell Biology, University of

Saskatchewan, and Royal University Hospital, Saskatoon,

Sask.

Oxidative stress has been associated with many clinical condi-

tions, and trauma is the commonest cause. Most techniques

for measurement are very technically involved and not easy to

use in a clinical setting. This may explain the current gap in

knowledge of the natural history in humans as most studies

have been post mortem or in animals. We evaluated the novel

Oxistress assay (Obayan et al, 2005, US Patent # 6 852 541)

in the clinical setting as a method for measuring oxidative

stress in biological fluids.

The aim of the study was to develop an easy clinically

applicable technique for measuring oxidative stress and to

evaluate its efficacy.

The principle of the assay is based on the rapid reaction of

deoxyglucose in the presence of hydroxyl ion or peroxyl radi-

cal to produce a distinct colour change in thiobarbituric acid.

It is presently being developed into a dipstick.

Preliminary testing was done on urine samples from stressed

rats and plasma from blood-bank blood to determine its abil-

ity to measure peroxides. A blind study comparing urine

samples in 61 patients and 50 controls was done to evaluate

the accuracy of the assay as a screening test. A prospective

study was also conducted on all trauma patients (n = 120)

over 15 years of age assessed and admitted by the trauma team

between April and September 2000.

A significant difference (p = 0.0001) was observed between

the mean urine peroxide levels in the patient population (674

µM/l) and the controls (196 µM/l).
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Trauma resulted in more than 2-fold the normal urine

excretion of oxidants.

Results correlated with those of the plasma antioxidant

(FRAP), erythroctye GSH (modified Brigelius’) and protein

carbonyl (modified Levine’s) methods.

We recommend the novel Oxistress assay as a bedside test

for oxidative stress because it has proven to be a reliable clini-

cal screening and diagnostic tool.
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CLINICAL PRACTICE GUIDELINES FOR THE CARE AND TREAT-

MENT OF BREAST CANCER: HAVE THEY MADE A DIFFERENCE?

S. Latosinsky, K.J. Hildebrand, D. Turner. Division of Sur-

gical Oncology and Department of Epidemiology and

Cancer Registry, CancerCare Manitoba, Winnipeg, Man.

A major objective of the Canadian Clinical Practice Guidelines

for the Care and Treatment of Breast Cancer was to reduce

variation in treatment by provider. In order to evaluate if that

objective was achieved, we examined provincial rates of surgi-

cal care, as well as the variation in rates of surgical care by sur-

geon pre- and post-guideline publication in 1998.

This study drew from a population-based cohort of 5429

Manitoban woman diagnosed with breast cancer from 1995 to

2001. The provincial cancer registry provided demographic,

tumour and treatment information. Medical claims data were

used for provider information. The measures examined were

based on the availability of both a published Canadian Guide-

line and reliable data for evaluation. Specifically, the 4 mea-

sures evaluated were: breast conserving surgery, axillary assess-

ment in invasive and noninvasive disease and the adequacy of

axillary node dissection. Provincial rates and the variation in

rates by surgeon over time pre- and post-guideline publication

were plotted and examined for inflection points. Multivariate

analysis with nested modelling was used to determine if these

rates differed statistically (p < 0.05) by time period.

Despite the presence of important differences between ac-

tual and ideal rates of care for the surgical measures reviewed,

the Canadian Clinical Practice Guidelines for the Care and

Treatment of Breast Cancer showed no clinically or statistically

significant effects on provincial rates or variation in rates by

surgeon. New strategies in guideline dissemination and/or

implementation may be required.
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PREOPERATIVE RADIOTHERAPY AND RADICAL RESECTIONAL

SURGERY IN THE TREATMENT OF RETROPERITONEAL SAR-

COMA. J.S. White, D. Biberdorf, E. Kurien, W. Temple. Tom

Baker Cancer Centre, Calgary, Alta.

Surgery alone fails to provide long-term local control in a

large proportion of patients with retroperitoneal sarcoma

(RPS). Over the last 15 years, we have developed a novel pro-

tocol for the treatment of RPS, using tissue expanders to dis-

place the bowel from the field of preoperative external beam

radiation therapy (PEBRT) before surgery. Thirty-eight con-

secutive cases of RPS were treated: 28 of these were primary

and 10 recurrent. Twenty of the primary cases were treated

using the following protocol: 1) staging laparotomy and place-

ment of saline-filled tissue expanders, 2) PEBRT (5000 cGy)

and 3) radical resectional surgery 6–8 weeks later. There was

minimal morbidity associated with expander placement, and

19 patients completed a full course of PEBRT with no severe

adverse effects. R0 resection was achieved in 12 of the 20 pri-

mary cases, and R1 in 6. A mean of 2.5 additional organs was

resected per patient (range 0–5). Seventeen patients remain

disease-free at a median follow-up of 39 (14–65) months. Dis-

ease recurred in 3 (15%) at a median of 22 months, and 2 of

these died at 32 and 112 months after surgery. Overall median

survival for these 20 patients was 40 (18–76) months, and the

median disease-free interval was 35 (18–67) months. Of the

10 recurrent cases, median survival was 25 (9–29) months in 6

treated with palliative radiotherapy alone and 57 (39–93)

months in 4 treated with combined radiotherapy and resec-

tional surgery.

We conclude that a low recurrence rate can be achieved in

RPS using radiation combined with radical surgery and that

the use of intra-abdominal tissue expanders is safe and effec-

tive and may facilitate the delivery of full-dose PEBRT. These

findings are in keeping with preliminary results from ongoing

randomized trials on the use of PEBRT in the treatment of

RPS. Statistics: median (25th percentile–75th percentile).
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MEDICAL MANAGEMENT OF CHRONIC ANAL FISSURES: A

META-ANALYSIS. A. Alhawsawi, M. Zamakhshary, J. Zacny,
S. Van Zanten, P.B. McIntyre. Department of Surgery,

Dalhousie University, Halifax, NS

To assess the efficacy and morbidity of various medical thera-

pies for healing of chronic anal fissure as compared with

placebo or lateral sphincterotomy.

Literature search of all randomized controlled trials pub-

lished in English in the EMBASE and PubMed databases was

performed. Search terms included “fissure-in-ano, glyceryl

trinitrate (GTN), calcium channel blockers (CCB), botulinum

toxin (Botox) and randomized controlled trials (RCT).”

Acute anal fissures and fissures in children were excluded.

Each study was reviewed by 2 reviewers, and discrepancies

were resolved by discussion. REVMAN 4.2.7 was used for sta-

tistical analysis.

Thirty-nine studies were identified; of those, 21 were eligi-

ble for entry. Eleven studies with 985 participants compared

GTN with placebo. GTN was superior (OR 2.38, 95% CI

1.81–3.03). Headache was the main side effect (OR 4.06,

95% CI 2.56–6.43). GTN was compared with lateral sphinc-

terotomy in 5 studies (n = 303). Healing was superior with

surgery and headache more common with GTN (OR 8.91, CI

4.77–16.62; OR 31.01, CI 9.3–103.04, respectively). Surgery

was associated with higher risk of minor incontinence (OR

6.25, CI 1.11–33.33).

Three studies (n = 136) compared Botox with placebo, OR

2.63, CI 2.70–5.26 in favour of Botox. Fifteen studies

(n = 1231) comparing placebo with various medical therapies

were pooled. Healing was in favour of active treatment (OR

2.38, CI 1.81–3.03). Likewise, 6 trials (n = 414) compared

medical treatment (5 GTN and 1 Botox) with surgery.

Surgery was superior for healing (OR 8.07, CI 4.59–14.2).

Sphincterotomy was more likely to cause minor incontinence

(OR 10, CI 2.22–50).
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We concluded that compared with placebo, medical treat-

ment is superior. Despite an increased risk of minor inconti-

nence, lateral sphincterotomy remains the gold standard for

treating chronic anal fissures.
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CONSERVATIVE MANAGEMENT FOR WELL DIFFERENTIATED

THYROID CANCER. M.H. Hassanain, M. Wexler, S. Chia. Di-

vision General Surgery, Royal Victoria Hospital, McGill

University Health Centre, Montréal, Que.

A retrospective study was performed of all patients with well dif-

ferentiated thyroid cancer between 1982 and 2002 operated

upon by a single general surgeon at our centre. One hundred

and eighty patients were identified. All patients were seen regu-

larly with none lost to follow-up. This consisted of a 6 monthly

neck examination ± ultrasound together with maintenance of

full thyroid suppression status. There were 136 patients (75.5%)

TNM stage I and II, and 44 (24.5%) in higher stages with no

mortality in the low-risk group over the 20 years and 4 in the

high-risk group. A total of 97 patients (54%) had a lobectomy

and isthmusectomy; 31 patients (18%) had an extended

hemithyroidectomy (medial aspect opposite lobe) for a total of

128 patients (72%) who had conservative surgery (Gp A).

Twenty-seven patients (15%) underwent near total thyroidec-

tomy, and 25 patients (14%) had a total thyroidectomy for a to-

tal 52 patients (29%) with more extensive surgery (Gp B). In

Gp A, no patients had a recurrence within the residual thyroid

gland. Only 4 required reoperation to resect a recurrence in

lymph nodes, usually a single node, and no distant metastases

occurred. There was no recurrent nerve paresis and no mortality

related to the disease. Gp B accounted for 4 mortalities and 17

recurrences despite more radical initial surgery. Postoperative

unilateral recurrent laryngeal nerve paresis occurred in 6 of these

patients (3.4%); of these, 2 (1.1%) were permanent. Twelve

cases (6.7%) were complicated by postoperative hypocalcemia in

which 2 (1.1%) with total thyroidectomy were permanent.

Conservative surgery for low-risk patients with well differenti-

ated thyroid cancer is sufficient and adequate surgery which

avoids complications without significant risk for recurrence

local, regional or distant. Higher-risk patients may need more

aggressive surgery but with higher morbidity and despite the

more aggressive surgery with significant risk for local recurrence.

Biological factors and initial risk stratification are the impor-

tant determinants of outcome and not the extent of surgery.
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EVALUATION OF BAX, BCL-2, CYTOCHROME C AND CAS-

PASE 8 EXPRESSION IN BREAST CANCER PATIENTS: IS THERE A

PROGNOSTIC ROLE IN EARLY STAGE CANCERS? G.N. Tzimas,
E. Chatzigianni, E. Messaris, I. Gomatos, A. Kataki, M. Kon-
standoulakis. First Department of Propaedeutic Surgery,

Athens Medical School, University of Athens, Athens,

Greece

Breast cancer exhibits a wide spectrum of biological behav-

iour, even in the same stage of disease. Furthermore, apoptosis

has been shown to be intimately involved in carcinogenesis

and metastasis. The purpose of this study was to determine the

prognostic value of the apoptotic machinery involved proteins,

namely BAX, BLC2, cytochrome C and caspase 8 in breast

cancer patients.

Seventy-six patients with breast cancer diagnosed from

1988 to 1991 were identified retrospectively. Clinicopatholo-

gical parameters such as age, tumour size, estrogen receptor

status, lymph node status, disease-free survival and overall

disease-specific survival were obtained. Paraffin-embedded for-

malin-fixed tissues were immunostained with BAX, BLC2,

cytochrome C and caspase 8 antibodies using a standard

avidin biotin reaction. Stained slides were evaluated by a

pathologist for staining intensity and percentage of cells stain-

ing positively. Kaplan–Meier and Cox regression were used for

uni- and multivariate survival analysis.

Mean patient age was 59 years with a mean follow-up of 5.4

years from the time of surgery. Infiltrating ductal adenocarci-

noma was the most common pathology. Neither expression

nor coexpression of the proteins of interest was associated sta-

tistically with pathological characteristics, disease-free or over-

all survival. In patients with T1 tumours, coexpression of BAX

and caspase 8 was associated with worse survival (100% v. 50%,

p = 0.027). In patients with N0 disease, BAX expression was as-

sociated with worse survival (100% v. 70%, p = 0.021). Finally,

in stage IIA patients, BAX expression with or without caspase 

8 coexpression led to worse disease-free and disease-specific sur-

vival (100% v. 65%, p = 0.01, for disease-specific survival).

These results indicate that BAX expression or BAX and cas-

pase 8 coexpression are associated with worse disease-free and

disease-specific survival in patients with early stage breast carci-

noma (T1 or N0 or IIA). Prospective validation of these

results is warranted.
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CYCLIN D1 POLYMORPHISM G870A AND RISK FOR BARRETT

ESOPHAGUS AND ESOPHAGEAL ADENOCARCINOMA. A.G. Casson,
Z. Zheng, S.C. Evans, L. Geldenhuys, P.J. Veugelers, G.A. Porter,
D.L. Guernsey. Departments of Surgery and Pathology, Dal-

housie University, Halifax, NS

To investigate individual susceptibility to gastresophageal re-

flux disease (GERD), Barrett esophagus (BE) and esophageal

adenocarcinoma (EADC), we studied the frequency of the

common G870A polymorphism of CCND1, which encodes

cyclin D1, a key cell cycle regulatory protein.

The study population comprised 307 patients enrolled in a

prospective case–control study to evaluate lifestyle risk factors

and molecular alterations in GERD (n = 126), BE (n = 125)

and EADC (n = 56), defined according to strict clinico-patho-

logic criteria. Controls comprised 95 strictly asymptomatic

individuals. Genomic DNA was extracted from cases and con-

trols, and polymerase chain reaction was used to amplify exon

4 of CCND1. After digestion with BsrI, acrylamide gel elec-

trophoresis was used to identify wild-type and the G870A

polymorphic allele. The frequency of alleles (G/G, G/A,

A/A) was compared between cases and controls. Immunohis-

tochemistry, using the monoclonal antibody DCS-6, was used

to study cyclin D1 protein distribution in cases.

The observed distribution of CCND1 genotypes in controls

was as predicted from Hardy–Weinberg equilibrium theory.

Compared with asymptomatic controls, and adjusted for age

and gender, increasing frequencies were seen for the A/A

genotype in patients with GERD (odds ratio [OR] 2.83; 95%

confidence interval [CI] 1.09–7.34), BE (OR 3.69; 95% CI

1.46–9.29) and EADC (OR 5.99; 95% CI 1.86–18.96). Al-

though significant differences for cyclin D1 overexpression

were found between cases with GERD-induced esophagitis

(20%; 15/74), Barrett metaplasia (11%; 14/125) and EADC

(25%; 14/56) (p = 0.001), no association was seen between

genotype and cyclin D1 overexpression.

The CCND1 A/A genotype is associated with increased risk

for GERD, BE and EADC. The contribution of this polymor-

phism to susceptibility of defined stages of progression to

esophageal adenocarcinoma suggests the incorporation of

CCND1 genotype analysis in endoscopic Barrett surveillance

programs may allow better stratification of individuals at

increased risk for malignant progression.
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MINIMALLY INVASIVE ESOPHAGECTOMY. D. Fortin, R. Inculet,

R. Malthaner. Division of Thoracic Surgery, London

Health Sciences Centre, London, Ont.

Between February 2004 and March 2005, 54 patients (pts)

underwent operative exploration for planned esophagectomy.

Forty-eight pts (35 males, 13 females, median age 67) were

approached with minimally invasive techniques. Twenty pts

had previous open abdominal surgery. With laparoscopy, 5

were found unresectable, had a mini-laparotomy and feeding

tube placement. Five pts were converted to laparotomy and

underwent a gastrectomy. Of the remaining 38 pts, 26 had a

laparoscopic-assisted transhiatal esophagectomy (LTE), 4 had

a right thoracotomy and laparoscopic-assisted esophagectomy

(T-LE), 8 had a right video-assisted thoracic esophageal mobi-

lization and LE (V-LE). Twenty-three percent were converted

to laparotomy, for assessment of resectability (4 pts), adhe-

sions (4 pts) or spleen injury (1 pt). Major complications lead-

ing to reoperation occurred in 2 LTE pts (port site hernia,

colon herniation), 1 T-LE pt (chylothorax) and 5 V-LE pts (3

chylothorax, 1 empyema, 1 bronchial injury). Median LOS

was 10 days. There were no postoperative deaths. Anasto-

motic stricture occurred in 5 patients after discharge. Three

pts had benign disease, 1 severe dysplasia, 10 squamous cell

carcinoma and 24 adenocarcinoma. Sixteen pts had T1–T3

N0 disease, 16 had T2–T3 N1 disease and 2 pathologic stag-

ings are pending. Up to 30 lymph nodes per resected speci-

men were identified and histologically examined. Most

patients with N1 disease underwent adjuvant treatment. Two

of 38 pts died within 3 months of surgery from metastatic dis-

ease. With a mean follow-up of 4 (0–12) months, all surviving

pts are currently disease-free. Laparoscopic assisted esophagec-

tomy is technically feasible in most patients. Early experience

suggests LTE is associated with low morbidity. Further fol-

low-up is required to determine oncological outcomes.

83

EVOLUTION TO VIDEO-ASSISTED THORACIC SURGERY

(VATS) LOBECTOMY AFTER TRAINING AND THE INITIAL

RESULTS OF THE FIRST TWENTY CASES. B.A. Ryder, T. Ng.

Department of Surgery, Brown University School of Med-

icine, Providence, RI

The operative experience leading to the first lobectomy by

video-assisted thoracic surgery (VATS) along with the out-

comes of the initial 20 cases of a new graduate were examined.

The data were collected prospectively from a single surgeon

who completed thoracic surgery training certified by the Royal
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College of Physicians and Surgeons of Canada. Mortality was

defined as death within 30 days or death in hospital. Morbid-

ity was defined as any complication requiring intervention or

prolonging hospital stay.

Prior to performing the first VATS lobectomy, 94 major

pulmonary resections were performed by open thoracotomy

(10 pneumonectomy, 2 sleeve resection, 8 bilobectomy, 72

lobectomy and 2 segmentectomy). In this group, experience

with the lateral muscle sparing incision increased from 17%

(8/47) to 70% (33/47) when comparing the approach used

for the initial half of this group with the latter half.

The morbidity for the first 20 cases of VATS lobectomy was

25%, and the mortality was 5%. Mean operative time was 170

minutes, median blood loss was 200 mL, and median length

of stay was 6 days. There were 3 conversions to open (15%),

all due to bleeding from the pulmonary artery. The single

death was due to pneumonia. There were no intraoperative

deaths or deaths directly related to the VATS technique. Of

the 19 patients who survived surgery, all are alive and disease-

free after short-term follow-up.

New graduates of thoracic surgery training programs in

Canada can safely perform VATS lobectomy with acceptable

morbidity and mortality rates. Experience with pulmonary

resection by lateral muscle sparing thoracotomy is important as

this approach is similar to that used during pulmonary resection

by VATS. Data from other new graduates are needed to con-

firm these results. Long-term disease-free and overall survival

data from this current series are needed to evaluate the oncolog-

ical outcomes of this procedure performed by a new graduate.
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THE EVOLUTION OF DISTANT THORACIC SURGICAL PATIENT

ASSESSMENT IN BRITISH COLUMBIA, 1985–2005: FROM

ON-SITE OUTREACH CLINIC TO VIDEOCONFERENCING.

M.F. Humer, B. Nelems, A. Luoma. Kelowna General Hos-

pital, Kelowna, BC

In 1985, we began the process of enhancing access to thoracic

surgical assessment by establishing distant outreach clinics,

recognizing that patient access to tertiary services decreases as

travel distance increases.

As technology has progressed, the process of patient assess-

ment has evolved from on-site outreach clinic to videoconfer-

encing. With the on-site clinic, the surgeon travels to distant

communities where local patient assessment occurs. With the

advent of videoconferencing, the surgeon from his home-

based hospital conducts the assessment with the patient and

the thoracic oriented nurse attending at their distant site.

In both circumstances, surgery occurs at the surgeon’s base

hospital. A patient satisfaction tool was developed to evaluate

acceptance of videoconferencing.

Between 1985 and 1998, outreach clinics were held in

Kelowna, Trail and Prince George at times when no thoracic sur-

geon was available in these communities. Data were not kept.

Between May 1998 and April 2005, on-site clinics occurred

in Prince George, Kamloops, Cranbrook, Trail and Nelson:

100 clinics (1.2 clinics/mo)

1890 patients (18.9/clinic)

602 consultations (6.0/clinic)

1288 follow-ups (12.9/clinic)

Between December 2003 and April 2005, videoconferenc-

ing clinics have been held in Kamloops, Cranbrook, Nelson,

Trail and Grand Forks:

52 clinics (3.3 clinics/mo)

449 patients (8.6/clinic)

152 consultations (2.9/clinic)

297 follow-ups (5.7/clinic)

For the past 20 years, we have successfully conducted more

than 2000 distant patient assessments through on-site and

videoconferencing clinics. Since 2003, the rapid evolution of

videoconferencing has further improved access to the distant

thoracic surgical patient by increasing both frequency of clin-

ics and the number of sites reached by the clinics.
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IMPACT OF A CHANGE IN ANASTOMOTIC TECHNIQUE FOR

ESOPHAGECTOMY. S. Ong, J. Rattenbury, J. Clifton,
K. Evans, R. Finley, J. Yee. Department of Thoracic

Surgery, Vancouver General Hospital, and University of

British Columbia, Vancouver, BC

Clinical outcomes after a stapled cervical anastomosis were

compared with those obtained following traditional hand-

sewn technique after esophagectomy.

A review of an esophageal cancer database (2001–2004)

identified patients who underwent cervical esophagogastric

anastomosis following esophagectomy. Beginning in the fall of

2002, the stapled technique for cervical esophagogastric anas-

tomosis was introduced (n = 20). Clinical outcomes were

compared with a group of patients in whom a hand-sewn

technique was used (n = 72). Outcomes related to cervical

anastomotic leak, length of stay and the need for postoperative

dilatations were compared. Student’s t tests (length of stay)

and χ2 tests were used with significance at p < 0.050.

As early as the first year after introduction of the stapled

technique, a trend toward decreased anastomotic complica-

tions could already be observed. Cervical anastomotic leaks

complicated 5% of stapled as compared with 26% of hand-

sewn anastomoses. This difference approached statistical

significance despite the recent introduction of this technique

and the small number of patients treated (p = 0.063). Patients

who underwent stapled anastomosis tolerated earlier oral feeds

and had a significantly decreased hospital length of stay (20.9

± 14.6 d v. 10.8 ± 5.4 d [mean ± SD], p < 0.001). Significant

quality of life improvements were associated with the stapled

anastomosis. Dysphagia related to stricture was markedly

diminished as was the need for postoperative dilatations (15%

of stapled v. 46% of hand-sewn, p = 0.018).

A stapled cervical esophagogastric anastomosis after

esophagectomy is superior to the traditional hand-sewn cer-

vical anastomosis. Differences were apparent within 1 year

following the introduction of the stapled technique. We antic-

ipate that these differences will become more evident as this

institution gains experience with this technique with greater

number of patients over time.
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INCREASED EXPRESSION OF INDUCIBLE NITRIC OXIDE SYN-

THASE, NITROTYROSINE AND P53 MUTATIONS IN THE MOLE-

CULAR PATHOGENESIS OF ESOPHAGEAL ADENOCARCINOMA.
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N.M. Vaninetti, S.C. Evans, S. Jouget, K.A. Macdonald,
L. Geldenhuys, Z. Zheng, G.A. Porter, D.L. Guernsey,
A.G. Casson. Departments of Pathology and Surgery,

Dalhousie University, Halifax, NS

To investigate critical early molecular alterations in the patho-

genesis of esophageal adenocarcinoma (EADC), we studied

the expression of inducible nitric oxide synthase (iNOS) and

nitrotyrosine (NTS), a stable reaction product of chronic nitric

oxide (NO) exposure and a marker for cellular protein dam-

age, in a well-defined series of patients with gastresophageal

reflux disease (GERD), Barrett esophagus (BE) and EADC.

As NO has been implicated as a potential causative factor for

endogenous p53 mutations, a subgroup of EADCs were char-

acterized for p53 alterations.

RNA was extracted from esophageal tissues comprising

GERD-induced esophagitis (n = 76), BE (n = 119) and

EADC (n = 54). Reverse transcription polymerase chain reac-

tion (RT-PCR) was used to study iNOS expression in each

esophageal tissue type, relative to matched normal epithelia

(internal control). Immunohistochemistry was used to study

NTS expression in corresponding formalin-fixed tissue

sections. p53 mutations were characterized in 32 EADCs by

DNA sequencing.

A progressive increase in iNOS mRNA overexpression was

seen in tissues from patients with GERD (4%; 3/76), BE

(20%; 24/119) and EADC (35%; 19/54) (p < 0.0001). NTS

expression was significantly more common in EADC (43%;

23/54) when compared with GERD (24%; 18/76) and BE

(22%; 26/119) (p = 0.013). p53 mutations were found in 21

of 32 (66%) EADCs; 11 mutations were at CpG dinu-

cleotides. NTS overexpression was significantly more frequent

in tumours with p53 mutations at CpG dinucleotides (10/11)

compared with non-CpG mutations (3/10) (91% v. 30%,

p = 0.008).

The increasing frequency of iNOS mRNA overexpression in

GERD, BE and EADC supports the hypothesis that an active

inflammatory process, most likely a consequence of GERD,

underlies molecular progression to EADC. The highly signifi-

cant association between NTS, reflecting chronic NO-induced

cellular protein damage and endogenous p53 mutations at

CpG dinucleotides, provides further evidence for a molecular

link between chronic inflammation and the development of

EADC.
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ENDOSCOPIC CRICOPHARYNGEAL MYOTOMY AND ZENKER’S

DIVERTICULOPLASTY. D. Fortin, R. Inculet, R. Malthaner.

Division of Thoracic Surgery, London Health Sciences

Centre, London, Ont.

A prospective study evaluating the effectiveness of the operat-

ing diverticuloscope in the surgical management of Zenker’s

diverticulae was undertaken at LHSC. Between November

2002 and March 2005, 16 patients underwent surgery for a

symptomatic Zenker’s diverticulum. Ages ranged from 44 to

89 years of age. Nine patients (60%) were successfully treated

with endoscopic repair (ER). Operative time was less than 1

hour in all ER cases. LOS was 24 hours. Four patients were

converted to open repair after attempted endoscopic repair be-

cause of poor visualization of the diverticulum. Open repair

was the initial surgery in 3 patients because of the presence of

a very small diverticulum. The only complication was a sus-

pected mucosal tear in an ER patient (sutured endoscopically).

Good to excellent relief of all preoperative symptoms was seen

in all ER patients 6 weeks postoperatively. Longer ER follow-

up (up to 2.5 yr) was available in 6 patients. Two patients

remain symptom free, 2 patients have minimal symptoms, and

2 patients have recurrence of some dysphagia requiring further

investigation.

Endoscopic treatment of a Zenkers’s diverticulum is a safe,

minimally invasive procedure, requiring short length of hospi-

tal stay and operating time. There appears to be a significant

relief of symptoms in most patients.
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A RETROSPECTIVE ANALYSIS OF THE CLINICAL PERFORMANCE

OF ANTERIOR MEDIASTINOSCOPY. P. Nechala, S. McFadden,
A. Graham. Division of Thoracic Surgery, Foothills Med-

ical Centre, Calgary, Alta.

The objective of this study is to examine the role of anterior

mediastinoscopy in staging of patients with left-sided lung

cancer. All patients with left-sided lung lesions and otherwise

normal CT scans referred to a tertiary care university hospital

thoracic surgery service between 2001 and 2004 were re-

viewed. Two hundred and twenty-six (226) patients were

stratified into 2 groups: those having undergone cervical and

anterior mediastinoscopy and those having undergone cervical

mediastinoscopy only (controls). Eighty-three patients (83)

were excluded because they had clinically unresectable disease

(advanced disease or not fit for surgery). Unnecessary thoraco-

tomy rates (thoracotomy for benign disease or advanced,

unresectable cancer) were compared in the remaining 143

patients. In the anterior mediastinoscopy group, 18 of 80

(22.5%) had an unnecessary thoracotomy compared with 17

of 63 (27.0%) for controls (p = 0.54 χ2 analysis). Furthermore,

in 24 of 80 patients who had an anterior mediastinoscopy, no

lymph nodes were sampled. Only 3 of 80 patients were spared

an unnecessary thoracotomy by the identification of metastatic

disease to either anterior mediastinal or aortopulmonary

lymph nodes. In patients with left-sided lung cancer and oth-

erwise normal CT scans, anterior mediastinoscopy does not

significantly reduce the rate of unnecessary thoracotomy.
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DEVELOPMENT OF A LUNG TUMOUR MODEL FOR VALIDATING

3-DIMENSIONAL THORACOSCOPIC ULTRASOUND IMAGING.

V. Hornblower, L. Gardi, E. Yu, J.J. Battista, A. Fenster,
R.A. Malthaner. Imaging Research Laboratories, Robarts

Research Institute, Canadian Surgical Technologies & Ad-

vanced Robotics, Division of Thoracic Surgery, London

Health Sciences Centre, University of Western Ontario,

London, Ont.

We developed a lung tumour model, using excised porcine

lung and agar tumours, to provide a means of verifying 3-

dimensional ultrasound (3D US) images and to provide a

teaching tool for intraoperative lung ultrasound techniques.

Spherical tumours were made from agar with diameters
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ranging from 9.5 mm to 25.4 mm and were inserted through

incisions on the underside of an excised porcine lung. The

lung was placed in a box with ports, and the thoracoscopic US

probe was inserted through a port for imaging, in a similar

fashion to introperative US imaging of lung nodules during

VATS (video-assisted thoracoscopic surgery). Multiple 2-

dimensional (2D) US images of the subpleural tumours were

reconstructed into 3D images. We coupled the HDI 5000,

LapL9-5 thoracoscopic probe to a rotational mover driven by

a computer. During data acquisition, the ultrasound probe

was held by a stabilizing system, while the probe rotated 100°

about its long axis for approximately 6 seconds. One observer

measured the tumour image volumes 5 times, once every 2

days. Using software developed in our laboratory, the tumour

boundaries were outlined in image slices 3° apart.

The 3D US images of the lung model tumours were very

similar in appearance to those obtained intraoperatively. The

coefficient of variation (COV = standard deviation / mean)

and tumour volume error decreased as the tumour size in-

creased. The average COV and volume error were 11.2% and

12.9%, respectively.

3D thoracoscopic US can be used accurately and repro-

ducibly to measure tumour volumes in vitro; thus it may also

be useful for radiation dose planning in minimally invasive

lung cancer therapies such as brachytherapy. Although many

of our lung ultrasound techniques were developed in the

operating room, there is a need for teaching tools to provide a

practical means for becoming accustomed to this imaging

technology.
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POST-PNEUMONIC EMPYEMAS IN SOUTHWESTERN ONTARIO:

A NEW CRISIS! S.E. Smith, R.I. Inculet, D. Fortin,
R.A. Malthaner. Division of Thoracic Surgery, London

Health Sciences Centre, London, Ont.

A retrospective review of adult post-pneumonic empyemas

requiring decortication (n = 211) in London from April 1997

to December 2004 was undertaken. We excluded charts con-

taining incomplete data (n = 45), pediatric cases (≤ 16 years of

age), non-infectious causes (esophageal perforations,

esophageal anastomotic leaks, hemothorax, trauma) (n = 55).

These data (n = 111) were compared with the total number of

patients with a discharge diagnosis of empyema (ICD-10 code

J86 and ICD-9 code 510).

The annual number of cases with a diagnosis of empyema

from April 1997 to December 2004 was 44, 35, 36, 42, 75, 68,

72 and 55. Correspondingly, the annual number of empyemas

requiring decortication was 0, 0, 6, 9, 20, 22, 30 and 24. When

the first 4 years were compared with the last 3 years and 9

months, this represented a 74% relative increase in the number

of patients discharged with a diagnosis of empyema, with a cor-

responding 540% relative increase in number of empyemas re-

quiring decortication. The mean age of these adults was 56,

77% of whom were male. Ninety-one percent of cases obtained

pleural fluid cultures that grew Streptococcus species (α-hemolytic
streptococcus, S. anginosus, pneumoniae or viridans) in 31%,

Staphylococcal species (S. aureus or epidermidis) in 16% and were

culture negative in 42%. Outpatient antibiotics prescribed be-

fore transfer were known for 58 patients included levofloxacin

(22%), azithromycin (10%) and clarithromycin (9%). The most

common in-hospital antibiotics prescribed were levofloxacin

(16%), cefotaxime (12%) and clindamycin (12%).

Since 1997, there has been an alarming increase both in the

number of patients with empyemas admitted to hospital, as

well the number of post-pneumonic empyemas that required

operative intervention. The etiology remains unclear.
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A PROSPECTIVE ASSESSMENT OF THE IMPACT OF LOWER

ESOPHAGEAL SPHINCTER TONE ON ACHALASIA SYMPTOMS.

L. Ferri, L. Miller, G. Darling. University of Toronto Di-

vision of Thoracic Surgery, Toronto, Ont.

Although the absence of peristalsis is the sine qua non of acha-

lasia, a hypertensive lower esophageal sphincter (LES) is often

included in the definition of this motility disorder. However,

the influence of LES tone on symptoms of achalasia is not well

documented.

All patients referred for esophageal motility for an assess-

ment of dysphagia from February 2004 to March 2005 were

asked to participate. The Achalasia Symptom Questionnaire

(ASQ), a structured 11-question survey (score: 0–best,

67–worst), was completed by all consenting patients. Those

with achalasia (manometric absence of peristalsis) were divided

into 2 groups: group A = hypertensive LES (> 26 mm Hg)

and group B = normal/hypotensive LES (< 26 mm Hg).

Patient characteristics, manometric data and symptoms scores

were compared between the 2 groups. Data presented as mean

± SD; t test or χ2 determined significance (*p < 0.05).

Fifty-three patients with newly diagnosed achalasia were

identified in the study period: 8 patients were excluded because

of prior treatment; complete data were available in 38 of 45

(group A, n = 22; group B, n = 16). LES tone (A = 42.6 ± 10;

B = 18.8 ± 4)* and % of LES relaxation (A = 50.2 ± 20%; B =

66.7 ± 18%) differed significantly between the 2 study groups.

Compared with group A, group B had less dysphagia (0–4 Lik-

ert scale) to liquids (A = 2.8 ± 1.2; B = 2.1 ± 1.3)* and soft

food (A = 2.8 ± 2; B = 1.8 ± 1)* but not solids (A = 3.2 ± .9; B

= 2.6 ± 1.1). ASQ was less in group B (A = 42.9 ± 15; B =

29.7 ± 14).* No difference in age or gender was noted.

Normal or low LES pressure is present in a large proportion

of patients with achalasia and imparts significantly less dyspha-

gia and fewer symptoms. Given that a reduction in sphincter

tone is the primary goal of most therapeutic modalities of

achalasia, the initial LES pressure may impact the success rate

of treatment for this disease.
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REPAIR OF ESOPHAGEAL PERFORATION: A DIVERSIFIED

APPROACH. C.D. Felisky, E.A. Miller, D.E. Low. General,

Thoracic and Vascular Surgery Section, Virginia Mason

Medical Center, Seattle, Wash.

Outcomes in esophageal perforation (EP) have been linked to

timing of diagnosis and location and extent of injury. We

believe that accurate assessment and appropriate application of

the initial approach to repair is critical to improved outcomes.

Records were reviewed for all patients admitted with EP to

Virginia Mason Medical Center (VMMC) from 1989 to 2002.
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Patients with fistulization and non-iatrogenic perforation

secondary to a malignancy were excluded.

Forty-six patients with a mean age of 64.7 (30–86) years

were treated at VMMC in the study period. Perforations were

iatrogenic (n = 31), barogenic (n = 14) and unknown (n = 1).

Thirty-four patients had an upper gastrointestinal (UGI) con-

trast study personally reviewed by the surgical team that was

either performed initially or repeated at VMMC after transfer

from a referring institution. Ten patients were managed non-

operatively: 8 had parenteral antibiotics and 2 also had endo-

scopic stent placement. Mean ASA for all patients was 3.0. Of

patients managed operatively, 20 underwent primary repair, 6

underwent resection (3 primary and 3 delayed), 6 had primary

repairs in addition to intraoperatively placed stents (4) and T-

tubes (2), and 4 underwent operative drainage alone. Mean

time from perforation to operative intervention was 29.8

hours (2 h–10 d). Intraoperative endoscopy was selectively

used in 12 patients to guide treatment planning. Twenty-

seven complications occurred in 17 patients. One death in the

nonoperative group and 1 death in the operative group resul-

ted in mortality rate of 4.3%. Complications but not mortality

were increased in patients with delayed treatment (> 24 h).

UGI contrast studies personally supervised by this surgical

team and intraoperative endoscopy are important components

of the initial assessment. Appropriate utilization of primary re-

pair, intraoperative stents, T-tubes, drainage alone and resec-

tion in selected patients will improve outcomes and decrease

the requirement for defunctioning procedures.
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