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Background

Venous thromboembolism and wound site infection

are two devastating but preventable complications of

joint replacement surgery. In Scotland the Scottish
Intercollegiate Guidelines Network (SIGN) has pub-

lished guidelines, on both antibiotic and thrombo-

embolic prophylaxis to encourage evidence-based

medical practice.1,2 Although the guidelines have been

widely distributed within the NHS in Scotland, it is

not clear to what extent they have been implemented.

Guidelines can achieve better treatment outcomes for

patients, but local ownership of the implementation
process is crucial to success in changing practice.

About 8000 primary arthroplasties are performed

annually in Scotland. The average infection rate is

between 1% and 2%, deep venous thrombosis (DVT)

rate between 1% and 1.5% and rate of pulmonary

embolism (PE) 1%. There is considerable variation in

complication trends by region.3

We present the results of a survey of consultant

orthopaedic surgeons in Scotland to audit the differ-

ences between antibiotic and thromboembolic pro-

phylaxis protocols between hospitals, and to compare
their conformity with both SIGN guidelines and

other published literature. Attempts have also been

made to analyse the cost-effectiveness of each type of

intervention.

Materials and methods

A standardised questionnaire was mailed to 123 con-
sultant orthopaedic surgeons in Scotland to be com-

pleted and returned, anonymously, to the first author.

Surgeons from 22 hospitals were included in the
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survey (see Box 1). Consultant names were obtained

from the Scottish Orthopaedic Society mailing list.

Each hospital was then individually contacted by

telephone to confirm the names of consultants in their

orthopaedic department, before mailing the survey

questionnaire. Surgeons not performing lower limb
arthroplasty were excluded. Details regarding number

of antibiotic doses, type of pharmacological or mech-

anical thromboprophylaxis used, either alone or in

combination, were determined. Cost analysis was done

using data from the British National Formulary.4

Results

The response rate to the survey was 64% (79 out of

123). Four responses were excluded from further
analysis, as they were incomplete. Altogether, 66.6%

(50) of the respondents preferred a three-dose anti-

biotic regime, 26.6% (20) used single-dose, and the

remaining 6.6% (5) used two doses (given once pre-

operatively and again post-operatively). The majority

of respondents (66.6%) used one pharmacological

agent along with one mechanical means as part of

their thromboprophylaxis regime; 12% used only
pharmacological agents and 9.3% only used mechan-

ical means. Detailed analyses of the results are given in

Tables 1 and 2.

Discussion

Antibiotic prophylaxis

Only 26.6% of the respondents favoured a single-dose

antibiotic regime as recommended by SIGN 45.2

Box 1 Hospitals included in the survey

1 Aberdeen Royal Infirmary

2 Ayr Hospital

3 Borders General Hospital

4 Crosshouse Hospital

5 Dr Grey’s Hospital

6 Dumfries Royal Infirmary

7 Edinburgh Royal Infirmary
8 Falkirk Royal Infirmary

9 Glasgow Royal Infirmary

10 Hairmyres Hospital

11 Inverclyde Royal Infirmary

12 Monklands Hospital

13 Nine Wells University Hospitals

14 Perth Royal Infirmary

15 Raigmore Hospital
16 Royal Alexandra Hospital

17 Southern General Hospital

18 Stirling Royal Infirmary

19 St John’s Hospital

20 Victoria Infirmary

21 Western Infirmary

22 Wishaw General Hospital

Table 1 Antibiotic prophylaxis

Number of doses Respondents

n

%

1 20 26.6

2 5 6.6

3 50 66.6

Table 2 Thromboprophylaxis

Type Respondents

n

%

Aspirin 6 8

LMWH 3 4

GECS 2 2.7

Foot pump 2 2.7

IPC 0 0

GECS + foot pump 3 4

Aspirin + GECS 10 13.3

LMWH + GECS 25 33.33

Aspirin + foot

pump

8 10.7

LMWH + foot

pump

5 6.7

Aspirin + IPC 1 1.3

LMWH + IPC 1 1.3

Aspirin + GECS +

foot pump

6 8

LMWH + GECS +

foot pump

1 1.3

Aspirin + GECS +

IPC

2 2.7

LMWH: low molecular weight heparin; GECS: graduated
elastic compression stocking; IPC: intermittent pneumatic
compression
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There is considerable evidence that the administration

of additional doses post-operatively does not provide

any additional prophylactic benefit.5,6 A randomised

multicentric study of 2651 hip arthroplasties by

Wymenga et al found no difference in wound infec-

tion between either one or three doses of cefuroxime
prophylaxis.6 There is no clinical evidence to support

the use of additional doses by the remaining 73.4% of

respondents.

The cost of a 750mg vial of cefuroxime (Zinacef,

GSK) is £2.52; allowing for other costs, such as drug

preparation, administration and wastage, an average

cost of £5.00 is a reasonable estimation per dose

(hidden cost).4 This translates into a considerable
wastage of resources and manpower with no palp-

able clinical benefit. Antibiotic prophylaxis is an

adjunct, not a substitute for good surgical practice.

It can only be one component of an effective policy for

the control of hospital acquired infection (HAI).

Thromboembolic prophylaxis

Thromboembolic prophylaxis after joint replacement

surgery represents a benefit–risk analysis. In as much

as fatal PE is rare in this context, it is important to

minimise the morbidity of the prophylaxis.7 SIGN 62

supports the use of both pharmacological (aspirin, low

molecular weight heparin (LMWH), unfractionated

heparin (UFH), warfarin) and mechanical (graduated
elastic compression stocking (GECS) ± intermittent

pneumatic compression (IPC), foot pumps) means,

either alone or in combination.1 No clear recommen-

dation is given as to which is the best form of prophy-

laxis in the current context.

In a meta-analysis of randomised trials, aspirin

reduced the risk of asymptomatic DVT and PE by

about one-third in patients undergoing elective ortho-
paedic surgery.8 Aspirin may be more effective in the

reduction of proximal DVT than warfarin.9 Compared

to heparin, aspirin causes a decrease in non-PE deaths

and as a result, shows a tendency to decrease the overall

death rate.10,11 There is also evidence from large trials

unrelated to joint replacement, that aspirin prevents

non-PE deaths.10,11 Although the efficacy of LMWH

and warfarin is excellent, the bleeding complications
associated with these anticoagulants are not incon-

sequential. The incidence of major bleeding compli-

cations is reported to be between 1.5% and 4%.12,13

Both Salvati et al and Sarmiento et al have recom-

mended the use of aspirin for thromboprophylaxis as

it has an excellent safety profile and is comparatively

inexpensive and effective.7,14 There is no excessive risk

of bleeding, haematoma formation or infection.1,8 The
additional benefit if any, of UFHor LMWHcompared

to routine early mobilisation, aspirin and mechanical

prophylaxis is unclear.1,15 In orthopaedic surgery there is

a high risk of recurrent asymptomatic DVT, 4–5 weeks

post-operatively.16 In this situation, Aspirin or mech-

anical prophylaxis are more effective than heparin

as they can be readily continued for 35 days after

surgery. LMWH therapy continued for 4–5 weeks after

surgery is more effective than conventional therapy
for 7–15 days, but has logistical problems and high

costs.1,16 Adoption of fractionated heparin as the

standard form of prophylaxis after joint replacement

does not appear to be justified at this time.7 The use of

GECS in hip or knee replacements is based on weak

scientific and clinical evidence. A prospective random-

ised controlled trial in 177 patients by Hui et al, showed

no advantage of above or below knee GECS in the
preventionofDVT.17Multiple studieshavedocumented

the safety and efficacyof IPCafter joint arthroplasty.18–20

Various authors have studied the role of pulsatile pneu-

matic plantar compressions (foot pumps) in DVT pro-

phylaxis.18–20 Both Doppler ultrasound and venography

have been used to prove their effectiveness. A major

cause of concern with this form of treatment has been

lack of patient compliance.
Aspirin (tablets, 20 cost £0.16) is significantly cheaper

than LMWH (enoxaparin – Clexane, Rhone-Poulenc

Rorer, 40mg costs £4.52) even without taking into

consideration the costs of administration. A pair of

GECS (Thrombexin, Climax-Medi Bayreuth) costs on

average, £2.00, depending on size. The foot pumps

(Orthofix, Vascular Novamedix, Hampshire) are ex-

pensive at £2000, but are reusable and cost-effective
over a period of time.

The need for thromboprophylaxis in joint replace-

ments is uncertain for three reasons. Firstly, there is

goodevidence that chemical thromboprophylaxis reduces

the venographic prevalence ofDVTbut there is little to

suggest that this results in a reduction of symptomatic

incidence. This information is essential for a balanced

judgement on prophylaxis, particularly since chemical
prophylaxis may carry a risk of side-effects. Secondly,

the duration of increased risk is unknown, but this

information is needed to determine the duration of

prophylaxis. Thirdly, randomised clinical trials nor-

mally include all patients and cannot show whether

prophylaxis should be universal or selective. The inci-

dence of venous thromboembolism is higher in those

with risk factors, but those without obvious clinical risk
factors also developed symptomatic thromboembolism.

Therefore selective prophylaxis is inappropriate. The

aim should be a universal prophylaxis by a clinically

effective, cost-effective and safe method.21

Clinical practice guidelines are designed to help

practitioners assimilate, evaluate and implement the

ever-increasing amount of evidence and opinion on

best current practice. Where there is evidence of vari-
ation in practice which affects patient outcomes, and a

strong research base providing evidence of effective

practice, guidelines can assist healthcare professionals
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in making decisions about appropriate patient care.22

Implementation of evidence-based guidelines is the

responsibility of each NHS trust, and is an essential part

of clinical governance. Although it may be impossible

to adopt every guideline immediately on publication,

mechanisms should be in place to ensure that care
provided is reviewed against the recommendations

and the reasons for any differences assessed and, where

appropriate, addressed. These discussions should in-

volve both clinical staff and management. Local ar-

rangements can then be made to implement the

national guideline in individual units, and to monitor

compliance. This may be done in a variety of ways

including continuing education, training and clinical
audit.23 The highest standards of patient care and

improved outcomes are the ultimate goal.

Although the response rate to this survey was only

64%, it still reflects the wide variability in clinical

practice in Scotland. There is a possibility of response

bias to the questionnaires, with some consultants not

following the guidelines choosing not to reply. The

effect of this on the overall results is felt to beminimal,
as the majority of respondents were found not to be

following the guidelines.

Conclusion

There is considerable variation in practice among
consultants, with no consensus on the best form of

prophylaxis following arthroplasty. This may account

for the regional variations in complication rates. There

is no clinical evidence to support the practice of a

three-dose antibiotic regime, and it is a waste of scarce

resources.2,5,6 The routine use of LMWH is not sup-

ported by available evidence nor is it cost effective.7

There is no firm evidence to justify the use of GECS.17 A
combination of aspirin with IPC or foot pumps appears

to be the prophylaxis of choice with the maximum

safety profile, cost-effectiveness and clinically proven

efficacy.14,18 Extended prophylaxis with aspirin poses

the least logistical problems. The survey suggests that

current practicemay not be themost effective practice,

and further efforts are required to develop a nationally

acceptable prophylactic protocol based on current
guidelines and available clinical evidence.

REFERENCES

1 Scottish Intercollegiate Guidelines Network. SIGN 62:

Prophylaxis of Venous Thromboembolism: a national

clinical guideline. Edinburgh: SIGN, October 2002.

2 Scottish Intercollegiate Guidelines Network. SIGN 45:

Antibiotic Prophylaxis in Surgery. A national clinical

guideline. Edinburgh: SIGN, July 2000.

3 Information and Statistics Division. Scottish Arthro-

plasty Project Report 2002. Edinburgh: Information and

Statistics Division, 2002.

4 British Medical Association and Royal Pharmaceutical

Society of Great Britain. BNF 45. British National

Formulary. London: British Medical Association and

Royal Pharmaceutical Society of Great Britain, 2003.

5 Draft guideline for prevention of surgical site infection

1998-CDC. Federal Registry Notice 1998;63:33167–92.

6 Wymenga A, Van Horn J, Theeuwes A, Muytjens H and

Slooff T. Cefuroxime for prevention of postoperative

coxitis. One versus three doses tested in a randomised

multicenter study of 2651 arthroplasties. Acta Orthopedica

Scandinavica 1992;63:19–24.

7 Salvati EA, Pelligrini VD, Sharrock NE et al. Recent

advances in venous thromboembolic prophylaxis dur-

ing and after total hip replacement. Journal of Bone and

Joint Surgery 2000;82:252–70.

8 Prevention of pulmonary embolism and deep vein

thrombosis with low dose aspirin. PEP trial. Lancet

2000;355:1295–302.

9 Lotke PA, Palvesky H, Keenan AM et al. Aspirin and

warfarin for thromboembolic disease after total joint

arthroplasty. Clinical Orthopaedics 1996;324:251–8.

10 Murray DW, Britton AR and Bulstrode CJK. Thrombo-

prophylaxis and death after total hip replacement. Journal

of Bone and Joint Surgery 1996;78B:863–70.

11 Antiplatelet Trialists’ Collaboration. Collaborative over-

view of randomised trials of antiplatelet therapy – III:

Reduction in venous thrombosis and pulmonary embol-

ismby antiplatelet prophylaxis among surgical andmedi-

cal patients. British Medical Journal 1994;308: 235–46.

12 Colwell CW Jr, Spiro TE, Trowbridge AA et al. Use of

enoxaparin, a lowmolecular weight heparin and unfrac-

tionated heparin for the prevention of deep venous

thrombosis after elective hip replacement. A clinical

trial comparing efficacy and safety. Journal of Bone and

Joint Surgery 1994;76:3–14.

13 Hull RSD, Raskob G, Pineo G et al. A comparison of

subcutaneous lowmolecular weight heparin with warfarin

sodium for prophylaxis against deep venous thrombosis

after hip or knee implantation. New England Journal of

Medicine 1993;329:1370–76.

14 Sarmiento A and Goswami ADK. Thromboembolic

prophylaxis with use of aspirin, exercise and graded

elastic stocking or intermittent compression devices in

patients managed with total hip arthroplasty. Journal of

Bone and Joint Surgery 1999;81:339–46.

15 Gillespie W, Murray D, Gregg PJ and Warwick D. Risks

and benefits of prophylaxis against venous thrombo-

embolism in orthopaedic surgery. Journal of Bone and

Joint Surgery 2000;82:475–80.

16 CohenAT, BaileyCS, AlikhanR andCooperDJ. Extended

thromboprophylaxis with lowmolecular weight heparin

reduces symptomatic venous thromboembolism follow-

ing lower limb arthroplasty – a meta analysis. Throm-

bosis and Haemostasis 2001;85:940–1.

17 Hui ACW, Heras-Palou C, Dunn I et al. Graded com-

pression stocking for prevention of deep vein throm-

bosis after hip and knee replacement. Journal of Bone and

Joint Surgery 1996;78B:550–4.

http://www.ingentaconnect.com/content/external-references?article=0340-6245(2001)85L.940[aid=5922002]
http://www.ingentaconnect.com/content/external-references?article=0340-6245(2001)85L.940[aid=5922002]
http://www.ingentaconnect.com/content/external-references?article=0301-620X()82L.475[aid=5922003]
http://www.ingentaconnect.com/content/external-references?article=0301-620X()82L.475[aid=5922003]
http://www.ingentaconnect.com/content/external-references?article=0301-620X(1994)76L.3[aid=5922005]
http://www.ingentaconnect.com/content/external-references?article=0301-620X(1994)76L.3[aid=5922005]
http://www.ingentaconnect.com/content/external-references?article=0301-620X(2000)82L.252[aid=5922008]
http://www.ingentaconnect.com/content/external-references?article=0301-620X(2000)82L.252[aid=5922008]
http://www.ingentaconnect.com/content/external-references?article=0001-6470(1992)63L.19[aid=5922009]
http://www.ingentaconnect.com/content/external-references?article=0001-6470(1992)63L.19[aid=5922009]
http://www.ingentaconnect.com/content/external-references?article=0301-620X()78L.550[aid=5922010]
http://www.ingentaconnect.com/content/external-references?article=0301-620X()78L.550[aid=5922010]
http://www.ingentaconnect.com/content/external-references?article=0301-620X()78L.863[aid=5922011]
http://www.ingentaconnect.com/content/external-references?article=0301-620X()78L.863[aid=5922011]
http://www.ingentaconnect.com/content/external-references?article=0140-6736()355L.1295[aid=5109265]
http://www.ingentaconnect.com/content/external-references?article=0140-6736()355L.1295[aid=5109265]
http://www.ingentaconnect.com/content/external-references?article=0028-4793()329L.1370[aid=2658362]
http://www.ingentaconnect.com/content/external-references?article=0028-4793()329L.1370[aid=2658362]


Prophylaxis in arthroplasty in Scotland 107

18 Geoffrey H and Sculco TP. Prophylaxis against deep vein

thrombosis after total knee arthroplasty. Pneumatic plan-

tar compression and aspirin comparedwith aspirin alone.

Journal of Bone and Joint Surgery 1996;78A: 826–34.

19 Bradley JG, Krugener GH and Jager HJ. The effectiveness

of intermittent plantar venous compression in prevention

of deep venous thrombosis after total hip arthroplasty.

Journal of Arthroplasty 1993;8:57–61.

20 Santori FS, Vitullo A, StopponiM, Santori N andGhera S.

Prophylaxis against deep vein thrombosis in total hip

replacement. Comparison of heparin and foot impulse

pump. Journal of Bone and Joint Surgery 1994;76B:579–

83.

21 Warwick DJ and Whitehouse S. Symptomatic venous

thromboembolism after total knee replacement. Journal

of Bone and Joint Surgery 1997;79B:780–6.

22 Scottish Intercollegiate Guidelines Network. SIGN 50:

A Guideline Developers’ Handbook. Edinburgh: SIGN,

February 2001.

23 Scottish Intercollegiate Guidelines Network. SIGN 65:

The Immediate Discharge Document: a national clinical

guideline. Edinburgh: SIGN, January 2003.

CONFLICTS OF INTEREST

None.

ADDRESS FOR CORRESPONDENCE

A Pillai, Flat 3/2 Avenuepark Apartments, 63

Avenuepark Street, N. Kelvinside, Glasgow G20 8LL,

UK. Email: aorthopod@aol.com

Received 2 October 2003

Accepted 21 January 2004

This paper is available online at: www.ingentaselect.com/titles/14791072.htm

Access is free to all subscribers upon registration or is available to purchase for non-subscribers.

http://www.ingentaconnect.com/content/external-references?article=0883-5403()8L.57[aid=5922012]
http://www.ingentaconnect.com/content/external-references?article=0301-620X()79L.780[aid=5922013]
http://www.ingentaconnect.com/content/external-references?article=0301-620X()79L.780[aid=5922013]
http://www.ingentaconnect.com/content/external-references?article=0301-620X()76L.579[aid=5922014]
http://www.ingentaconnect.com/content/external-references?article=0021-9355()78L.826[aid=5922015]
http://www.ingentaselect.com/titles/14791072.htm

