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Background: Wound infections

Ø Acceptable rate of infections after clean minor surgery (Class 1): 
<5% 

Ø Previous studies from USA, UK, Europe and temperate Australia:

1.5% – 3% 

Ø Own general practice based research in tropical Mackay: 

74/857 or 8.6% (2005)

85/972 or 8.7% (2007/08) = CURRENT STUDY



Clinical Question

What are the risk factors for infection following 
minor surgery in general practice?



Setting

Ø JCU - Mackay Rural Clinical 

School  

ØMackay’s population about 80,000

Ø 104 practicing GPs

ØNo resident dermatologist or plastic surgeon



Design

§ Secondary analysis of a prospective double-
blind randomised controlled trial 

§ Analysis of combined data

§ Characteristics investigated included: 
Age, gender, body site, histology, season of 
year, diabetes, serious medical condition, 
smoking, & surgical procedure



Recruitment and Participants

Ø 15 GPs in 3 practices; one skin cancer clinic 

Ø Data collection between June 2007 and May 2008

Ø Consecutive patients presenting for minor skin 
excision

Ø Practice nurses responsible for recruitment, 
randomisation and data collection



Eligibility criteria

Inclusion

§ Minor skin excision

§ Lacerations

§ Sutured cysts

§ Flap/2 level

§ All body sites

Exclusion

§ Oral/topical antibiotics

§ Immuno-suppressants

§ Inflammed incised 
sebaceous cysts

§ Family history of aplastic
anaemia

§ History of allergy to 
chloromycetin ointment



Surgical wound management protocol

Ø Skin preparation - normal saline or chlorhexidine

Ø Sterile technique, including sterile gloves

Ø Local anaesthetic – type and volume recorded

Ø Suture material – nylon

Ø Dressing – melolin and tape

Ø No antibiotics, neither topical nor oral; no topical 
antiseptics; no antiseptic washes; no medicated soaps

Ø Removal of sutures – back 10 days, other sites 7 days



Clinical outcome measure

Ø CDC National Nosocomial Infection Surveillance System definition of 
superficial surgical site infection – standardized surveillance criteria:

1. Infection within 30 days

Involves only skin or subcutaneous tissue

2. a.  Purulent discharge from wound, or

b.  Positive culture, or

c.  Doctor diagnoses infection 

3. Stitch abscess does not count as infection

Ø Rather vague – but “gold standard”



Results – Infection rates

Ø Paraffin (control) 53/484; 11.0% 95%-CI = [7.7,14.2]

Ø Chloramphenicol (intervention) 32/488; 6.6% 95%-CI = 
[4.8, 8.3] 

Ø Overall 85/972; 8.7% 95%-CI = [6.5, 11.0]



Results: Bivariate statistics 1

AGE
≤ 40 years
41 – 50 years
51 – 60 years
61 – 70 years
> 70 years 

BODY SITE
Face   
Scalp and neck
Arms and hands
Trunks
Thighs
Legs and feet 

HISTOLOGY OF LESION
Melanoma
Basal cell carcinoma
Squamous cell carcinoma
Benign naevus
Dysplastic naevus
Seborrhoic keratosis
Solar keratosis
Other
Re-excisions of skin cancers

PRESENCE OF MEDICAL CONDITION
No
Yes

2.9% (4/139)
5.1% (7/138)
5.6% (10/178)
10.8% (24/222)
13.6% (40/295) 

2.2% (5/227)
4.4% (4/91)
12.9% (36/279)
4.8% (10/210)
16.2% (6/37)
18.8% (24/128) 

6.3% (1/16)
10.1% (19/188)
18.7% (36/193)
3.9% (4/102)
0% (0/20)
5.0% (2/40)
6.7% (19/284)
0.8% (1/122)
42.9% (3/7) 

7.7% (61/788)
13.9% (23/165)

P=0.023

P<0.001

P<0.001

P=0.015

Incidence of 
infection (85/972)



SMOKING
Never
Ex-smoker
Current smoker 

LENGTH OF EXCISION
<=15 mm
16-20 mm
21-25 mm
>25 mm 

FLAP
No
Yes 

7.5% (45/597)
14.3% (31/217)
5.7% (9/157) 

3.4% (11/322)
3.7% (9/241)
14.6% (23/157)
16.7% (42/252) 

8.6% (83/968)
50.0% (2/4) 

P=0.017

P<0.001

P=0.002

Incidence of 
infection (85/972)

Results: Bivariate statistics 2



Results: Multivariable analysis of 
independent predictors of infection

BODY SITE
All other
Upper extremities
Lower extremities

HISTOLOGY
All other
BCC
SCC
Re-excision of skin cancer

SMOKING STATUS
Never or current smoker
Ex-smoker

LENGTH OF EXCISION
<= 20 mm
> 20 mm

1
3.2
3.7

1
2.1
2.3

14.8

1
1.7

1
2.4

Relative risk of 
infection

P<0.001
P<0.001

P=0.001
P=0.022
P<0.001

P=0.019

P<0.001

Model adjusted for age and serious medical condition; statistics adjusted for cluster sampling.



Discussion: Limitations of study

Ø Diagnosis of infection subjective

Ø Surgical training and techniques of GPs

Ø Data on occupation

Ø Generalisibility might be limited



Discussion: 
Why is our infection rate so high?

Ø We do not know!

Ø Tropical climate….

Ø Different patient cohorts: cane farming, 
mining,….



Discussion – Risk factors previously 
identified

Body site: ear, nasal area, auricular area, groin, lower leg

Histology: skin cancer, BCC, SCC

Demographics: older age, male 

Conditions/Medication: anticoagulants, immuno-
suppressants, diabetes

Procedure: skin graft 



Discussion – Antibiotic prophylaxis

ØEfficacy, antibiotic costs, adverse effects 
and resistance 

ØUse antibiotic prophylaxis in high risk 
patients



Conclusion

The present study suggests that patients with:

Excisions of skin cancer

Excisions on upper or lower limb

Larger excisions

are at high risk for infection. 

High risk patients could be considered for antibiotic prophylaxis treatment.



Acknowledgements - Thank you!

§ RACGP Chris Silagy Scholarship 2008

§ PHCRED JCU Townsville

§ GPs and Practice Nurses in Mackay: Ms Toni 
Kelly, Ms Vicki Abdela, Ms Julie Sullivan, Ms Debbie 
Kimber, Amber, Katherine, Dr Karen Nicholls, Dr 
Susan Hodgens, Dr Jan Hanson, Dr Eric van der
Lindt, Dr John Mackintosh, Dr Andrew O’Neill, Dr 
Andrea Cosgrove, Dr Luke Notley, Dr Maria-Rene 
Bouton, Mr Stephen Sammut, and Ms Amanda 
Maloney.



References

[1] Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. Guideline for prevention of surgical site infection, 1999. Hospital Infection Control Practices 
Advisory Committee. Infect Control Hosp Epidemiol. 1999; 20:250-78; quiz 79-80.

[2] Nguyen D, MacLeod WB, Phung DC, et al. Incidence and predictors of surgical-site infections in Vietnam. Infect Control Hosp Epidemiol. 2001; 22:485-
92.

[3] Cruse PJ, Foord R. The epidemiology of wound infection. A 10-year prospective study of 62,939 wounds. Surg Clin North Am. 1980; 60:27-40.
[4] Culver DH, Horan TC, Gaynes RP, et al. Surgical wound infection rates by wound class, operative procedure, and patient risk index. National Nosocomial

Infections Surveillance System. Am J Med. 1991; 91:152S-7S.
[5] Haas AF. Antibiotic prophylaxis. Semin Dermatol. 1994; 13:27-34.
[6] Cho CY, Lo JS. Dressing the part. Dermatol Clin. 1998; 16:25-47.
[7] Haas AF, Grekin RC. Antibiotic prophylaxis in dermatologic surgery. J Am Acad Dermatol. 1995; 32:155-76; quiz 77-80.
[8] Futoryan T, Grande D. Postoperative wound infection rates in dermatologic surgery. Dermatol Surg. 1995; 21:509-14.
[9] Dettenkofer M, Wilson C, Ebner W, Norgauer J, Ruden H, Daschner FD. Surveillance of nosocomial infections in dermatology patients in a German 

university hospital. Br J Dermatol. 2003; 149:620-3.
[10] Sylaidis P, Wood S, Murray DS. Postoperative infection following clean facial surgery. Ann Plast Surg. 1997; 39:342-6.
[11] Amici JM, Rogues AM, Lasheras A, et al. A prospective study of the incidence of complications associated with dermatological surgery. Br J Dermatol. 

2005; 153:967-71.
[12] Dixon AJ, Dixon MP, Askew DA, Wilkinson D. Prospective study of wound infections in dermatologic surgery in the absence of prophylactic antibiotics. 

Dermatol Surg. 2006; 32:819-26; discussion 26-7.
[13] Dixon AJ, Dixon MP, Dixon JB, Del Mar CB. Prospective study of skin surgery in smokers vs. nonsmokers. Br J Dermatol. 2009; 160:365-7.
[14] Lathlean S. Skin cancer in general practice in South Australia. A five year study. Aust Fam Physician. 1999; 28 Suppl 1:S28-31.
[15] Heal C, Buettner P, Browning S. Risk factors for wound infection after minor surgery in general practice. Med J Aust. 2006; 185:255-8.
[16] Heal C, Buettner P, Raasch B, et al. Can sutures get wet? Prospective randomised controlled trial of wound management in general practice. Bmj. 2006; 

332:1053-6.
[17] Askew DA, Wilkinson D, Schluter PJ, Eckert K. Skin cancer surgery in Australia 2001-2005: the changing role of the general practitioner. Med J Aust. 

2007; 187:210-4.
[18] Del Mar CB, Lowe JB. The skin cancer workload in Australian general practice. Aust Fam Physician. 1997; 26 Suppl 1:S24-7.
[19] Heal CF, Buettner PG, Cruickshank R, et al. Does single application of topical chloramphenicol to high risk sutured wounds reduce incidence of wound 

infection after minor surgery? Prospective randomised placebo controlled double blind trial. Bmj. 2009; 338:a2812.
[20] Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. Guideline for Prevention of Surgical Site Infection, 1999. Centers for Disease Control and 

Prevention (CDC) Hospital Infection Control Practices Advisory Committee. Am J Infect Control. 1999; 27:97-132; quiz 3-4; discussion 96.
[21] Bruce J, Russell EM, Mollison J, Krukowski ZH. The quality of measurement of surgical wound infection as the basis for monitoring: a systematic review. 

J Hosp Infect. 2001; 49:99-108.
[22] Dunstan DW, Zimmet PZ, Welborn TA, et al. The rising prevalence of diabetes and impaired glucose tolerance: the Australian Diabetes, Obesity and 

Lifestyle Study. Diabetes Care. 2002; 25:829-34.
[23] Nagachinta T, Stephens M, Reitz B, Polk BF. Risk factors for surgical-wound infection following cardiac surgery. J Infect Dis. 1987; 156:967-73.
[24] Edwards PS, Lipp A, Holmes A. Preoperative skin antiseptics for preventing surgical wound infections after clean surgery. Cochrane Database Syst Rev. 

2004:CD003949.
[25] Australian Bureau of Statistics. 2006 Census of Population and Housing. Canberra: Commonwealth of Australia 2006.
[26] Australian Government - Bureau of Meteorology - climate averages for Mackay MO: www.bom.gov.au
[27] Messingham MJ, Arpey CJ. Update on the use of antibiotics in cutaneous surgery. Dermatol Surg. 2005; 31:1068-78.
[28] Wright TI, Baddour LM, Berbari EF, et al. Antibiotic prophylaxis in dermatologic surgery: advisory statement 2008. J Am Acad Dermatol. 2008; 59:464-

73.
[29] Rosengren H, Dixon A. Antibacterial prophylaxis in dermatologic surgery: an evidence-based review. Am J Clin Dermatol. 11:35-44.
[30] Platt R. Antibiotic prophylaxis in clean surgery: does it work? Should it be used if it does? New Horiz. 1998; 6:S53-7.
[31] Dire DJ, Coppola M, Dwyer DA, Lorette JJ, Karr JL. Prospective evaluation of topical antibiotics for preventing infections in uncomplicated soft-tissue 

wounds repaired in the ED. Acad Emerg Med. 1995; 2:4-10.
[32] Dixon AJ, Dixon MP, Dixon JB. Randomized clinical trial of the effect of applying ointment to surgical wounds before occlusive dressing. Br J Surg. 

2006; 93:937-43.
[33] Hood R, Shermock KM, Emerman C. A prospective, randomized pilot evaluation of topical triple antibiotic versus mupirocin for the prevention of 

uncomplicated soft tissue wound infection. Am J Emerg Med. 2004; 22:1-3.


