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1.	Introduction	
	
1.1		 This	document	 lays	out	the	pathway	for	revision	knee	replacement	(Rev	KR)	within	
the	 United	 Kingdom.	 It	 reflects	 current	 best	 practice	 and	 is	 complementary	 to	 the	 BOA	
BOAST	standards	and	the	BASK	Revision	Knee	Guidelines	and	Standards	publications.		
	
1.2		 Knee	replacement	 interventions	are	highly	cost	effective	and	provide	patients	with	
excellent	clinical	results.	However,	it	is	a	complex	major	weight-bearing	joint	and	there	is	an	
associated	implant	failure	rate,	on	top	of	this	there	is	a	dissatisfaction	rate,	which	has	been	
reported	to	be	as	high	as	20%	and	a	subgroup	of	patients	with	persistent	pain.	This	group	of	
patients	with	problematic	KR	represent	a	significant	diagnostic	and	treatment	challenge	that	
requires	multidisciplinary	input	and	a	multidisciplinary	team	(MDT)	decision	making	process.	
Additionally,	 at	 the	 centre	 of	 all	 revision	 surgery	 is	 the	 care	 of	 those	 patients	 with	
periprosthetic	joint	infection	(PJI).	For	a	long	time,	the	care	pathway	for	all	of	these	patient	
groups	has	varied	widely	and	national	standards	of	care	have	been	lacking.	
	
1.3		 This	 best	 practice	 guide	 for	 the	 revision	 knee	 surgery	 clinical	 pathway	 has	 been	
produced	to	highlight	standards	of	care	and	support	improved	care	for	patients.	The	guide	is	
pragmatic,	 based	 on	 the	 available	 evidence	 and	 on	 consensus	 views	 of	 experienced	
clinicians.	 However,	 the	 evidence	 base	 in	 revision	 knee	 surgery	 is	 limited	 in	 a	 number	 of	
areas	and	we	acknowledge	that	this	initial	version	will	need	to	be	updated	as	more	evidence	
becomes	available.		
	
1.4		 This	 best	 practice	 guide	 addresses	 each	 part	 of	 the	 patient	 pathway,	 but	 the	
document	 is	not	aimed	at	providing	guidance	 for	all	possible	 revision	 scenarios.	Clinicians	
will	always	need	to	use	their	judgment	and	MDT	discussions	to	guide	appropriate	individual	
patient	 care.	 Surgical	 teams	must	work	 across	 their	 region	 to	 develop	 and	 improve	 their	
own	network	of	care.	
	
1.5		 The	Get	It	Right	First	Time	(GIRFT)	programme	is	a	NHS	initiative	aimed	at	improving	
the	 quality	 of	 clinical	 care	 across	 medicine	 and	 surgery.	 It	 supports	 the	 development	 of	
integrated	 care	 systems	 and	 regional	 networks	 and	 recommends	 the	 following	minimum	
surgeon	and	centre	volumes	in	this	document.	
	
1.6		 	This	 document	 has	 been	 produced	 by	 the	 Revision	 Knee	Working	 Group	 part	 of	
British	Association	for	Surgery	of	the	Knee	(BASK).	
	 	
	 	



Key	Recommendations:	
	

• The	outcome	of	Revision	Knee	Surgery	for	patients	will	be	improved	by	the	adoption	
of	this	standardised	Best	Practice	Guide	across	the	clinical	pathway.	

	
• Revision	services	should	be	organised	within	regions	based	around	a	network	of	care	

framework.	
	

• Regional	Networks	will	consist	of	a	number	of	Revision	Units	working	with	a	Major	
Revision	 Centre,	 who	 will	 specialise	 in	 the	 most	 complex	 work,	 including	 peri-
prosthetic	infection.	

	
• Low-volume	revision	knee	surgery	practice,	at	a	unit	or	individual	level,	should	stop.	

	
• Patient	care	should	be	coordinated	through	a	multi-disciplinary	meeting.				

	
• Decisions	about	treatment	should	be	taken	with	a	shared	decision	making	approach.	

	
• All	services	for	providing	revision	knee	surgery	should	be	adequately	resourced.	

	
• All	clinicians	involved	in	delivering	revision	surgery	must	take	part	in	revision	specific	

continued	medical	education.	
	

• All	providers	must	audit	 the	process	of	delivering	 care	as	well	 as	 specific	outcome	
metrics	associated	with	patient	care	against	agreed	national	standards.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Covid	statement	
Covid	 19	 has	 resulted	 in	 a	 significant	 disruption	 to	 elective	 orthopaedic	 services.	 As	 we	
restart	 services	 there	 is	a	necessity	 to	work	collaboratively	within	our	 regions	 to	establish	
high	 quality	 revision	 knee	 pathways.	 Prioritisation	 of	 cases	 is	 challenging	 and	 BASK	 have	
produced	guidance	to	support	MDT	decision	making	processes.	See	Appendix	V.	



2.	 Revision	Knee	Surgery	in	the	UK	 	
	
2.1		 Epidemiology	and	Aetiology	of	the	Problematic	Knee	replacement	
	
2.1.1	 Knee	 replacement	 (KR)	 is	 an	 established	 intervention	 for	 patients	 with	 advanced	
arthritis	of	 the	knee	that	have	 failed	non-surgical	 (conservative)	 treatment	 [1-4].	Over	 the	
last	 decade	 there	 has	 been	 a	 gradual	 increase	 in	 the	 number	 of	 KRs	 performed.	 This	
increase	 in	primary	 joint	 surgery,	 alongside	an	extended	 life	expectancy	and	an	 increased	
prevalence	 of	 obesity,	 has	 led	 to	 an	 associated	 increase	 in	 the	 demand	 for	 revision	 knee	
replacement	 (Rev	 KR)	 due	 to	 failure	 of	 the	 primary	 implants	 over	 time.	 Additionally,	 the	
demand	for	KR	in	the	younger,	more	active	age	groups	is	 increasing.	Outcomes	in	patients	
aged	 <55	 years	 are	 poorer	 than	 in	 patients	 aged	 >75	 years,	 with	 younger	 patients	
demonstrating	lower	levels	of	satisfaction	and	higher	rates	of	revision.		
	
2.1.2	 There	were	 99,093	 primary	 KRs	 and	 6,357	 Rev	 KRs	 recorded	 in	 the	National	 Joint	
Registry	for	England,	Wales,	Northern	Ireland	and	the	Isle	of	Man	(NJR)	in	2018	[5].	Data	for	
England	 and	Wales	 suggest	 that	 the	 volume	 of	 primary	 and	 revision	 KRs	will	 increase	 by	
117%	and	332%,	respectively	between	2012	and	2030	[6].	
	
2.1.3	 KR	 is	 a	 successful	 operation	 with	 high	 levels	 of	 patient	 satisfaction,	 low	 rates	 of	
complications	 and	 excellent	 long	 term	 implant	 survival.	 Evaluated	 in	 terms	 of	 quality	
adjusted	life	years	(QALY),	KR	is	economically	favourable	in	improving	health,	with	a	cost	of	
£2,101	per	QALY	gained	[7].		
	
2.1.4	 Despite	the	success	of	this	operation	a	number	of	patients	remain	unhappy	with	the	
results	 of	 their	 surgery	 and	 re-present	 to	 primary	 or	 secondary	 care	 services	 with	 a	
‘problematic’	 KR.	 There	 are	 inter-related	 patient,	 surgical	 and	 device	 related	 factors	 that	
may	 contribute	 to	 the	 development	 of	 the	 ‘problematic’	 KR,	 many	 of	 which	 cannot	 be	
addressed	 by	 surgery.	 Following	 thorough	 investigation	 of	 the	 KR	 a	 surgically	 treatable	
cause	may	be	found.	 In	this	situation	 is	may	be	appropriate	to	offer	the	patient	a	revision	
knee	procedure.			
	
2.1.5		 The	commonest	causes	for	revision	in	the	first	2	years	after	surgery	include	infection,	
instability	and	issues	related	to	component	malalignment.	Beyond	2	years,	aseptic	 implant	
loosening	becomes	the	predominant	cause	for	revision.		
	
2.1.6		 In	 comparison	 to	 primary	 KR,	 outcomes	 after	 Rev	 KR	 tend	 to	 be	 worse,	 with	 an	
increased	incidence	of	pain	and	lower	quality	of	life	scores	[8].	Patients	typically	only	receive	
two	 thirds	 of	 the	 improvement	 seen	 after	 a	 primary	 KR	 when	 undergoing	 Rev	 KR	 and	
satisfaction	rates	are	lower	(65-70%	for	Rev	KR	versus	80-85%	for	primary	KR)	[8].	Revision	
KR	is	associated	with	a	higher	rate	of	complications	and	increased	length	of	stay	compared	
to	 primary	 KR	 [9	 10].	 In	 addition,	 costs	 for	 revision	 cases	 are	 higher	 and	 this	 cost	 is	 not	
always	covered	within	the	procedure’s	tariff	[11].		
	
2.1.7		 There	is	a	significant	physical	and	psychological	cost	to	patients	undergoing	Rev	KR.	
Further	surgery	can	have	a	significant	financial	impact	on	the	patient,	their	carers	and	their	



family.	One	quarter	of	patients	with	PJI	have	died	within	 five	years	of	 their	diagnosis;	 the	
survival	after	PJI	is	worse	than	malignant	melanoma,	breast,	prostate	and	lung	cancer	[12].		
	
2.1.8	 Currently	many	 surgeons	 are	performing	 low	numbers	 of	 Rev	KRs.	Analysis	 of	NJR	
data	 from	 2011/2012	 demonstrated	 that	 81.7%	 of	 surgeons	 performing	 Rev	 KR	 surgery	
were	 undertaking	 ten	 or	 fewer	 knee	 revisions	 per	 year.	 More	 recent	 data	 from	 the	 NJR	
found	that	over	1,000	surgeons	did	<7	revisions/	year	between	2016-2018	[13].	During	this	
period	the	median	number	of	Rev	KRs	performed	by	surgeon’s	annually	was	2	(Average	4.6	
revisions	per	year)	[13].	In	Scotland,	approximately	50%	of	knee	revisions	are	performed	by	
‘low	 volume’	 surgeons	 (<10	 revisions	 per	 year)	 and	 85%	 of	 revision	 surgeons	 are	 ‘low	
volume’	surgeons	[5].		
	
2.1.9	 Published	 NJR	 data	 [14]	 demonstrates	 approximately	 60%	 of	 centres	 submitting	
revision	data	to	the	NJR	are	performing	<10	cases	/	year.	
	
2.1.10	 There	 is	 a	 relationship	 between	 surgical	 volume	 and	 surgical	 outcomes	 [15].	
Increased	surgical	volumes	(both	surgeon	and	hospital)	are	linked	to	improved	outcomes	for	
patients	 after	 primary	 and	 revision	 knee	 procedures	 [16].	 In	 revision	 hip	 surgery	 there	 is	
evidence	of	a	volume	/	outcome	relationship	with	3	 levels:	 low	volume,	moderate	volume	
and	high	volume.	Hospitals	doing	the	lowest	volumes	(less	than	25	cases/year)	were	found	
to	have	the	highest	mortality	rates	and	risk	of	 further	revision	surgery	when	compared	to	
centres	doing	more	than	25	cases/year.	These	risks	reduced	further	 in	the	highest	volume	
centres	performing	more	than	53	cases	per	year	[15].	
	
2.1.11	 In	 2018,	 3708	 ‘first	 revisions’	 were	 linked	 to	 a	 primary	 KR	 within	 the	 NJR	
(approximately	60%	of	all	 revisions	performed	 in	2018).	Of	these,	75%	were	revisions	of	a	
total	KR,	21%	revision	of	a	unicompartmental	KR	and	5%	revision	of	a	patellofemoral	KR.	Of	
all	revisions	performed	in	2018	(n=6393),	80%	were	first	revisions,	14%	second	revisions,	4%	
third	revisions	and	2%	fourth	or	more	revision	[13].		
	
2.1.12	 Time	 to	 re-revision	 decreases	with	 each	 and	 every	 subsequent	 revision.	 Therefore	
there	is	a	need	to	get	it	right	at	the	first	revision	[17].	Approximately	22%	of	first	revisions	
are	 performed	 for	 prosthetic	 joint	 infection	 (PJI).	 This	 increases	 to	 50%	 of	 all	 second	
revisions,	60%	of	all	third	revisions	and	>70%	of	all	fourth	or	more	revisions	[13].		
	
Summary	
	
Revision	knee	surgery	already	provides	a	significant	workload.	Projections	suggest	that	the	
workload	 will	 increase	 significantly	 with	 time.	 Rev	 KR	 is	 frequently	 carried	 out	 by	 low	
volume	 surgeons	 in	 low	 volume	 centres.	 It	 is	 well	 demonstrated	 that	 increased	 surgical	
volumes	(surgeons	and	centres)	are	linked	to	improved	outcomes	in	all	aspects	of	medicine	
and	this	relationship	is	also	evidenced	for	primary	KR	procedures.	A	significant	burden	of	the	
revision	 workload	 is	 related	 to	 infection	 and	 this	 burden	 increases	 with	 each	 revision	
procedure.	Revision	knee	surgery	is	expensive,	and	has	higher	complication	rates,	which	can	
be	very	costly,	both	financially	and	to	the	quality	of	life	of	our	patients.	 	



2.2		 Principles	for	Revision	Surgery	Services	
	
2.2.1		 A	 knee	 revision	 procedure	 is	 defined	 as	 any	 procedure	 generating	 a	NJR	 K2	 form.	
This	 therefore	 includes	 all	 cases	 where	 one	 or	 more	 implants	 are	 removed,	 including	
secondary	patella	resurfacing	and	exchange	of	poly	during	DAIR	procedures.	
	
2.2.2	 Revision	knee	surgery	services	should	be	provided	around	regional	networks	of	care.	
A	regional	network	will	consist	of	a	Major	Revision	Centre	(MRC)	and	a	number	of	Revision	
Units	 (RU).	 Centres	 undertaking	 only	 primary	 arthroplasty	 should	 refer	 their	 revision	
caseload	to	the	MRC	or	RU	within	their	regional	network.		
	
Revision	Units	will	typically	carry	out	R1	first	time	revision	surgeries	and	initial	assessment	
and	care	for	infected	knee	arthroplasty	cases.	More	complex	primary	revision	surgery	(R2	or	
R3)	and	re-operation	for	infection	should	be	discussed	in	the	Regional	MDT	and	if	required	
care	transferred	to	the	Major	Revision	Centre	for	surgery.	
	
2.2.3		 The	 Knee	 Revision	 Surgery	 Network	 should	 work	 with	 established	 and	 emerging	
Integrated	Care	Systems	to	establish	pathways	for	referral,	non	surgical	care	pathways	and	
repatriation	following	surgery.	
	
2.2.4		 One	of	the	fundamental	principles	of	the	network	is	to	provide	a	platform	of	surgical	
units	 who	 specialise	 in	 revision	 knee	 surgery	 and	 regularly	 undertake	 the	 surgical	
management	 of	 patients	 with	 problematic	 knee	 replacements.	 They	 must	 be	 part	 of	 a	
network	with	access	to	regional	MDT	meetings	and	must	reach	minimum	number	standards	
both	 for	 centre	 and	 surgeon	numbers,	 as	 defined	 in	 this	 document.	Units	 that	 perform	a	
very	low	volume	of	Rev	KR	should	work	within	their	network	and	refer	cases	for	assessment,	
second	 opinions	 and	 management.	 The	 volume	 targets	 quoted	 below	 are	 GIRFT	 targets	
based	on	NJR	K2	data	and	do	not	include	the	COVID	era	activity.	
	
2.2.5		 A	 low	 volume	 unit	 is	 defined	 by	 a	 revision	 caseload	 of	 less	 than	 30	 per	 year.	 The	
literature	suggests	that	there	is	an	important	link	between	surgical	volume	at	the	unit	level	
and	the	outcome	of	surgery.	Units	with	a	case	load	of	25-35	must	closely	audit	their	results	
and	change	practice	if	adverse	variation	in	outcome	is	detected.	
	
2.2.6		 Very	 low-volume	 units	 (<25	 per	 year)	 should	 transfer	 their	 revision	 case-load	 to	
nearby	 Revision	 Units	 or	 their	 regional	 Major	 Revision	 Centre,	 via	 the	 regional	 MDT	
mechanism.	
	
2.2.7	 Any	 unit	 undertaking	 revision	 surgery	 should	 have	 at	 least	 two	 surgeons	 regularly	
undertaking	Rev	KR.	High	volume	units	need	to	ensure	that	all	of	their	surgeons	meet	the	
minimum	volume	caseload.	
	
2.2.8	 A	low	volume	surgeon	is	defined	by	a	revision	caseload	of	less	than	15,	irrespective	
of	their	unit	volume.	
	
2.2.9		 All	 experienced	 knee	 arthroplasty	 surgeons	 may	 have	 to	 perform	 an	 initial	 DAIR	
operation	 for	 the	 acute	management	 of	 PJI,	 or	 change	of	 a	 dislocated	bearing	within	 the	



setting	 of	 a	 Primary	 Arthroplasty	 Unit,	 a	 Revision	 Unit	 or	 a	 Major	 Revision	 Centre.	
Subsequent	 management	 will	 require	 discussion	 at	 the	 regional	 MDT	 and	 may	 require	
subsequent	 referral	 to	 a	 Major	 Revision	 Centre.	 All	 DAIRs	 or	 bearing	 change	 should	 be	
entered	 onto	 the	 NJR	 as	 a	 K2	 from.	 As	 a	 result	 there	 will	 be	 some	 knee	 arthroplasty	
surgeons,	who	do	not	routinely	perform	revision	surgery	who	may	return	a	very	low	number	
of	revisions	per	year.	
	
2.2.10		Second	 opinions,	 dual	 consultant	 operating	 and	 clinician	 passports	 are	 to	 be	
encouraged.	 Dual	 consultant	 operating	 in	 complex	 revision	 cases	 should	 be	 supported	
within	job-planning	at	the	local	level.	
	
2.2.11		Surgeons	 doing	 Rev	 KR	 work	 should	 take	 part	 in:	 the	 MDT	 process,	 local	 clinical	
audits	and	should	engage	in	dedicated	continued	medical	education	in	this	field.	This	aspect	
of	their	practice	should	be	discussed	at	their	annual	appraisal.	
	
2.2.12		All	revision	cases	should	be	discussed	and	documented	at	a	local	MDT	and	discussed	
at	 the	 Regional	 MDT	 depending	 on	 complexity	 (R2	 and	 R3).	 These	 services	 must	 be	 job	
planned	and	supported	by	appropriate	specialist	nurses	and	administration	staff.	
	
2.2.13		Units	 performing	 Rev	 KR	 should	 use	 loan	 implant	 equipment	 only	 in	 exceptional	
circumstances.	
	
2.2.14	 Surgery	 should	 only	 be	 delivered	 in	 units	 with	 ring	 fenced	 dedicated	 elective	
orthopaedic	wards	and	clean	air	Orthopaedic	theatres.	
	
2.2.15	 All	Rev	KR	patients	should	have	advanced	postoperative	nursing	care	support	(level	
1.5	and	above)	for	the	first	24-48hrs.	
	
2.2.16		All	units	undertaking	revision	surgery	should	collect	data	regarding	defined	auditable	
standards	 of	 care,	with	 regular	 internal	 and	 external	 review	 through	 regional	 governance	
and	audit	meetings,	the	GIRFT	annual	review	and	a	national	network	reporting	process.	
	
2.2.17		All	 surgeons	and	hospitals	providing	 revision	knee	services	should	comply	with	 the	
standards	laid	out	in	this	Good	Practice	Guide.	
	
2.2.18		It	 is	 accepted	 that	 surgeon	 or	 unit	 numbers	may	 fluctuate	 as	 a	 result	 of	 hospital	
mergers,	network	reconfiguration	and	particularly	during	the	Covid	pandemic.	
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3.		 Referrals	and	Second	Opinions	
	
3.1	 The	BOAST	document	‘Standards	for	revision	knee	replacement	surgery’	states	that	
revision	 surgery	 should	 only	 be	 performed	 by	 surgeons	 who	 work	 within	 hospitals	 that	
perform	this	surgery	regularly	(see	the	definitions	of	minimum	numbers).		Regional	revision	
knee	 networks	 should	 have	 clear	 pathways	 for	 the	 referral	 of	 patients	 with	 problematic	
knee	 replacements	 requiring	 further	 assessment	 and	 /	 or	 revision	 surgery.	 Regions	 are	
responsible	for	the	development	of	their	local	referral	pathways.	
	
3.2		 Urgent	referrals		
Patients	 often	 present	 to	 their	 nearest	 hospital	 with	 urgent	 problems,	 such	 as	 acute	
infections,	fractures,	implant	failure	or	impending	failure.	These	require	early	referral	early	
to	 the	 regional	 centre	 as	 per	 pre-defined	 network	 pathways.	 There	may	 be	 cases	 where	
urgent	treatment	of	certain	conditions	 is	 required	at	the	original	 receiving	centre	(such	as	
the	management	of	acute	life-threatening	sepsis,	or	the	application	of	a	splint	or	plaster	to	a	
fracture).	 Patients	must	 be	 appropriately	 stabilised	 and	 accepted	before	 transfer.	 	Where	
possible,	 there	 should	 be	 a	 direct	 referral	 to	 the	 revision	 surgeons	 within	 the	 network.	
However,	out	of	hours	or	during	weekends,	it	is	appropriate	that	referrals	are	made	via	the	
on-call	orthopaedic	service.	Internal	referral	within	the	receiving	hospital	can	then	be	made.	
Receiving	centres	must	have	processes	and	pathways	in	place	to	ensure	internal	referral	and	
prompt	review	by	a	revision	specialist	of	such	patients.	
	
3.3		 Periprosthetic	fractures		 	
For	cases	of	periprosthetic	fracture,	clinical	judgement	must	be	used.	It	is	encouraged	that	
cases	 are	 discussed	 within	 regions	 for	 advice	 where	 appropriate.	 It	 is	 reasonable	 that	
fractures	 around	 stable	 implants	 undergo	 fixation	 procedures	 at	 centres	 with	 adequate	
facilities.	 Cases	 of	 periprosthetic	 fracture	where	 the	 implant	 is	 unstable	 and	may	 require	
revision	procedures	must	be	discussed	with	revision	centres	prior	to	attempting	surgery.		
	
3.4		 Non-urgent	referrals		
Non-urgent	 referrals	at	Primary	Arthroplasty	Units	 (PAUs)	 should	 refer	patients	early	with	
clearly	problematic	knee	replacements,	or	patients	with	a	high	suspicion	of	a	periprosthetic	
joint	infection.	Prior	to	the	referral	for	assessment	of	a	problematic,	failing	or	infected	knee	
replacement,	 orthopaedic	 referring	 teams	 should	 perform	 the	 following,	which	 should	 be	
documented	with	the	referral:	

• Clinical	history	and	examination	
• AP	and	lateral	radiographs	(long	leg	films	if	available)	
• Blood	tests	e.g.	as	a	minimum	FBC,	CRP	and	ESR	

	
Additional	tests	such	as	Bone	scans,	SPECT	CT	scans,	CT	scans	or	other	investigations	are	not	
necessary	 before	 referral,	 as	 the	 routine	 use	 of	 such	 investigations	 is	 costly,	 and	 it	 is	
recommended	 that	 these	 are	 ordered	 only	 after	 specialist	 review.	 Judicious	 use	 of	 such	
investigations	can	then	be	made.	The	patient	must	have	been	reviewed	by	a	consultant	level	
surgeon	prior	to	referral	to	the	network.		
	
It	may	be	appropriate	that	further	investigations	such	as	CT	or	bone	scans	are	subsequently	
performed	 at	 the	 local	 hospital	 where	 appropriate	 to	 prevent	 unnecessary	 travel	 for	



patients.	Coordination	of	 investigations	that	coincide	with	clinical	appointments	should	be	
considered,	as	well	as	telephone	or	video	consultations	where	appropriate.		
	
Referrals	should	be	made	via	the	revision	knee	network	pathway.	There	are	two	options:	
1.	Discussion	at	the	Regional	Revision	Knee	MDT	
2.	Direct	referral	for	clinical	review	at	a	Major	Revision	Knee	Centre	(MRC)		
	
Where	there	is	a	clear	problem	that	will	require	surgery,	to	avoid	unnecessary	delays,	 it	 is	
recommended	that	such	cases	are	referred	to	an	MRC.	For	complex	revisions	e.g.	R2	or	R3	
RKCC	 cases,	 these	 should	 be	 referred	 to	 the	 MRC.	 Standardised	 data	 is	 required	 from	
referring	hospitals	on	referral.		
	
Alternatively,	 cases	 can	 be	 put	 forward	 via	 the	 network	 coordinator	 for	 discussion	 at	 the	
Regional	MDT	meeting.	A	treatment	plan	can	then	be	decided	and	documented.		
For	 hospitals	 receiving	 referrals	 via	 the	Revision	Knee	Pathway,	 triages	must	 be	 reviewed	
within	one	week	and	an	appropriate	plan	made	for	the	patient,	clinical	review	must	occur	in	
a	timely	fashion.		
	
Surgery	is	not	indicated	for	all	patients	with	problematic	knee	replacements.	The	evaluation	
of	their	psychological	well-being	and	pain	management	can	be	equally	as	important	as	the	
treatment	 of	 their	 knee	 problem.	 It	 is	 recommended	 that	 regional	 networks	 establish	
treatment	 pathways	 for	 the	 management	 of	 patients	 where	 surgery	 is	 not	 the	
recommended	 treatment,	 through	 working	 with	 pain	 and	 rehabilitation	 specialists,	
psychologists	and	primary	care.	
	
Challenging	non-urgent	 cases,	 such	as	RKCC	R2	or	R3	cases	 that	present	at	Revision	Units	
(RU)	must	 be	 presented	 at	 the	 Regional	MDT	 to	 establish	 a	 documented	 treatment	 plan	
within	the	MDT.		
	
3.5		 Second	opinions	
A	 second	 opinion	 is	 an	 independent	 expert	 assessment	 of	 a	 clinical	 problem.	 Second	
opinions	 between	 revision	 knee	 surgeons	 should	 be	 encouraged.	 The	 evaluation	 of	 a	
problematic	knee	replacement	is	not	always	simple,	and	there	can	be	multiple	problems	in	
the	same	case	(such	as	infection	with	major	bone	loss).	There	are	also	technical	factors	that	
may	benefit	from	second	opinions,	such	as	knowledge	and	experience	with	certain	types	of	
knee	implants	or	revision	systems.		
	
Second	 opinions	 between	 Regional	 Major	 Revision	 Centres	 may	 also	 be	 appropriate	 in	
certain	 cases	 where	 specialist	 opinions	 are	 required.	 On	 rare	 occasions	 it	 may	 be	
appropriate	for	a	complex	case	to	be	transferred	out	of	region	for	surgery.		
	
Where	 a	 patient,	 relative	 or	 carer	 requests	 a	 further	 opinion,	 this	 may	 be	 because	 that	
person	 does	 not	 agree	with	 or	 has	 some	doubts	 about	 the	 Consultant’s	 diagnosis	 and/or	
proposed	course	of	treatment.	A	second	opinion	would	provide	the	opportunity	for	possible	
alternative	diagnoses	or	treatment	to	be	explored,	or	for	treatment	plans	to	be	confirmed	
and	the	patients	and	family	reassured.	



A	 reasonable	 request	 from	 a	 patient	 for	 a	 second	 opinion	 should	 not	 be	 refused.	 Cases	
should	be	considered	on	an	individual	basis	 in	a	spirit	of	openness	and	respect	for	patient	
choice.	It	may	also	be	reasonable	that	a	surgeon	may	not	wish	to	continue	to	treat	a	patient	
that	has	developed	a	complication	or	infection.	Referral	to	another	colleague	for	this	reason	
is	also	entirely	appropriate.	Surgeons	should	consider	a	second	opinion	particularly	in	their	
own	cases,	 revisions	within	 two	years	of	 the	primary,	 young	patients	 for	 revision	 surgery,	
cases	where	there	is	diagnostic	uncertainty	and	salvage	cases.	
	
3.6		 Pathways		 	
Regional	 networks	 and	 pathways	 should	 be	 established	 between	 hospitals	 to	 enable	 the	
prompt	 evaluation	 and	 treatment	 of	 patients	 with	 problematic,	 infected	 or	 failing	 knee	
replacements.	Centres	that	do	not	perform	revision	surgery	should	refer	patients	for	further	
assessment	 and	 surgery	where	 required	within	 the	 network	 of	 primary	 arthroplasty	 units	
(PAU),	revision	units	(RU)	and	major	revision	centres	(MRC).	
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4.	 	Clinical	presentation	and	prioritisation	 	 	 		
	
Revision	knee	replacement	encompasses	scenarios	that	may	fall	into	the	most	urgent	or	the	
most	routine	of	priority	categories.	The	most	urgent	problems	will	 tend	to	present	via	the	
on-call	team,	while	more	routine	problems	may	present	via	elective	referrals	from	primary	
care,	 referrals	 from	 colleagues	 in	 the	 same	 unit,	 tertiary	 referrals	 to	 specialist	 revision	
surgeons	 or	 to	 MDT’s	 within	 a	 local	 network	 of	 hospitals	 providing	 revision	 knee	
arthroplasty	 or	 prosthetic	 joint	 infection	 (PJI)	 services.	 In	 response	 to	 the	 Covid-19	
pandemic,	 categories	 of	 priority	 have	 been	 defined	 more	 clearly	 by	 the	 Federation	 of	
Surgical	Speciality	Associations	(FSSA)	in	collaboration	with	the	combined	Royal	Colleges	of	
Surgery	and	with	input	from	the	BOA	in	April	2020	[1].	This	system	defines	timings	of	each	
priority	category	and	gives	examples	in	each	category.	
	
Category	 Time	description	 Knee	example	given	
P	1A	 <	24	hours	

	
Sepsis	+	Prosthetic	joint	infection	

P	1B	 <	72	hours	
	

Peri-prosthetic	fracture	

P	2	 <	1	month	
	

Knee	extensor	disruption	
(including	fractured	or	displaced	patellae)	
	

P	3	 <	3	months	
	

Revision	surgery	for	loosening	without	impending	fracture	

P	4	 >	3	months	
	

Routine	revision	replacement	

	
A	system	trying	to	define	priority	for	all	surgical	specialities	could	not	be	expected	to	cover	
all	 scenarios	 relating	 to	 knee	arthroplasty,	 revision	 replacement	or	PJI.	 For	example,	 a	PJI	
could	 present	 as	 a	 septic	 patient	 warranting	 a	 1A	 priority,	 or	 could	 describe	 a	 chronic	
infection	with	a	sinus,	where	the	patient	has	chosen	to	manage	with	suppressive	antibiotics	
rather	than	surgery.	Equally,	each	time	category	could	be	more	appropriately	defined	by	its	
shorter	 of	 longer	 boundary	 for	 different	 procedures	 e.g.	 knee	 extensor	 disruption	 could	
reasonably	wait	longer	than	72	hours,	therefore	not	justifying	a	1B	category,	but	should	not	
usually	 be	 left	 4	 weeks.	 It	 became	 clear	 that	 a	 more	 specific,	 detailed	 classification	 of	
procedures	and	time	windows	would	be	useful	to	knee	surgeons	and	in	May	2020	the	BASK	
Executive	produced	a	guidance	document	“Attributing	Priority	to	Elective	Knee	Operations	/	
Patients	 during	 the	 re-introduction	 of	 Elective	 Care”	 [2].	 The	 section	 of	 that	 document	
relating	 to	 revision	KR	had	 significant	 input	 from	 the	BASK	Revision	Knee	Working	Group,	
who	conducted	a	Delphi	process	amongst	its	members	to	attribute	priority	categories	to	a	
range	of	clinical	scenarios.	The	following	reflects	that	document.	
	
	 	



4.1	 Urgent	surgery	
	
4.1.1		 This	reflects	the	P1	and	P2	categories	and	relates	to	clinically	unstable	patients	with	
PJI	 sepsis,	 peri-prosthetic	 fracture,	 extensor	 mechanism	 disruption,	 or	 implant	 loosening	
with	impending	fracture.	
	
4.1.2		 Each	unit	should	have	in	place	a	system	for	dealing	with	the	most	urgent	scenarios	
via	on-call	teams,	but	with	the	early	 involvement	of	revision	knee	surgeons.	Emergency	or	
urgent	 referral	 to	an	appropriate	 revision	unit	or	major	 revision	 centre	may	be	necessary	
depending	on	the	available	expertise	within	each	region.		
	
4.1.3		 Treatment	 should	 be	 conducted	 with	 reference	 to	 the	 Investigation	 and	
Management	 of	 Prosthetic	 Joint	 Infection	 in	 Knee	 Replacement,	 Investigation	 and	
management	 of	 Patients	 with	 Problematic	 Knee	 Replacements	 and	 Revision	 Knee	
Replacement	 Surgical	 Practice	 Guidelines	 published	 as	 British	 Orthopaedic	 Association	
standards	and	guidelines	(BOASTs)	[3-5].	
	
	

	 	



4.2		 Elective	surgery	

	
4.2.1		 Many	patients	requiring	Rev	KR	surgery	will	fall	into	P3	and	P4	categories.	Clinicians	
should	be	aware	that	clinical	priority	may	change	while	a	patient	is	on	a	long	waiting	list	and	
lines	of	communication	should	be	in	place	to	allow	a	patient	or	their	General	Practitioner	to	
inform	the	surgeon	if	symptoms	change	substantially.		
	
4.2.2		 While	a	case	of	aseptic	loosening	or	osteolysis	may	not	be	urgent,	significant	delay	to	
surgery	usually	results	in	more	bone	loss,	more	complex	surgery	and	the	use	of	potentially	
more	expensive	implants.	It	is	therefore	reasonable	to	attribute	some	priority	to	these	cases	
e.g.	P3	as	in	the	priority	table	below.		
	
4.2.3		 If	 elective	 waiting	 lists	 are	 exceptionally	 long,	 patients	 requiring	 revision	 surgery	
should	have	their	priority	re-assessed	at	regular	intervals.		
	
4.2.4		 It	is	unreasonable	to	expect	a	patient	to	remain	at	P4	priority	indefinitely.	Each	unit	
will	 need	 to	 decide	 an	 appropriate	 waiting	 time	 that	 would	 justify	 a	 patient	 increasing	
priority	from	P4	to	P3.	
	 	



4.3		 Revision	in	the	COVID-19	era	
	
4.3.1		 It	 is	 likely	 that	 the	 clinician	will	be	 told	by	NHSE,	PHE	 (or	devolved	equivalents)	or	
Medical	Directors,	what	 level	of	priority	case	can	be	performed	in	specific	units	at	specific	
times	during	the	evolution	of	the	pandemic.	This	will	vary	widely	across	the	country	based	
on	 local	 capacity	 to	 cope	with	 all	 the	 components	 of	 the	patient	 pathway,	 local	 Covid-19	
infection	rates	and	availability	of	“green”	pathways.	
	
4.3.2		 Advice	has	been	given	by	BOA	and	BASK	on	the	physical	local	conditions	that	need	to	
be	assessed	(Sufficient	Space,	Staff,	Stuff,	Systems)	 for	the	resumption	of	elective	services	
[6].	
	
4.3.3		 Specifically	 relating	 to	 Rev	 KR,	 the	 following	 should	 be	 considered:	 availability	 of	
HDU,	 scrub	 staff	with	 experience	of	 revision	 instrumentation,	 supply	 chains	 for	 necessary	
implants,	microbiology	 support,	 ability	 for	MDT	meetings	 to	 occur	 and	 the	 availability	 of	
company	representatives	to	support	complex	cases.	
	
4.3.4		 Surgeons	 or	 patients	 may	 choose	 to	 defer	 an	 operation	 given	 the	 complexity,	
comorbidities	and	risk,	while	Covid-19	conditions	prevail.		
	
4.3.5		 Patients	should	all	be	risk-stratified.	Within	a	specified	clinical	priority	group,	it	may	
be	 reasonable	 to	 start	 with	 the	 lower	 risk	 patients,	 or	 those	 who	 will	 require	 shorter	
hospitalisation	or	less	frequent	attendances	to	hospital.	
	
4.3.6		 It	 is	 likely	 that	 the	 full	 effect	 of	 Covid	 will	 add	 considerably	 more	 time	 to	 most	
waiting	lists	until	normal	service	is	resumed.	These	patients	cannot	reasonably	be	expected	
to	wait	on	the	lowest	category	of	priority	indefinitely.	
	
4.3.7		 Enhanced	consenting	is	required	during	the	Covid-19	pandemic	and	should	include:	

• the	risk	of	contracting	Covid-19	by	attending	hospital	
• the	poor	postop	outcomes	associated	with	coronavirus	in	the	peri-operative	period	
• the	fact	that	no	current	test	100%	excludes	Covid-19	infection	in	the	patient	or	staff	
• an	 explanation	 that	 postoperative	 care	 pathways	 may	 differ	 from	 normal,	 with	

limited	access	to	HDU/ITU	and	altered	review	timings,	locations	and	rehabilitation.	
	
4.3.8		 While	 some	 aspects	 of	 the	 patient	 pathway	 may	 be	 conducted	 virtually,	 a	 good	
clinical	examination	is	required	as	some	stage	prior	to	undergoing	Rev	KR.		
	
4.3.9		 We	 should	 not	 under-estimate	 the	 benefits	 that	 our	 surgery	 gives	 to	 patients	 in	
terms	of	pain	relief,	mobility,	function,	social	interaction	or	work.	Individual	patient	risks	of	
surgery,	as	well	as	risks	of	not	proceeding	to	surgery	should	be	considered.	
	
4.3.10		With	 so	many	 variables	 affecting	 the	decision	 for	 a	 specific	 operation	 in	 a	 specific	
individual	at	a	specific	time,	BASK	strongly	supports	guidance	recommending	that	patients	
being	considered	for	revision	surgery	at	this	time	are	discussed	by	two	consultants,	or	in	an	
MDT	setting	as	specified	in	the	BOAST	standards.	
	 	



4.4							BASK	revision	clinical	prioritisation	levels	
	
4.4.1		 Considerations:	Periprosthetic	 fracture	patients	 for	 fixation	will	 require	assessment	
and	 treatment	 through	normal	emergency	or	urgent	 trauma	pathways.	Septic	PJI	patients	
will	require	medical	/	ITU	support	and	antibiotics	plus	emergency	or	urgent	intervention	via	
usual	pathways	although	the	procedure	may	clearly	range	from	an	aspiration,	a	washout	to	
lower	 the	 septic	 load,	 DAIR,	 1st	 stage	 revision,	 One	 stage	 revision,	 or	 amputation	 as	
appropriate.	Discussion	of	cases	in	sub-speciality	MDT	is	essential.	
	
4.4.2		 Priority:	
In	 the	 table	 below,	 the	 *	 defines	 the	 shorter	 time	 boundary	 should	 be	 applied,	 e.g.	 P2*	
could	wait	longer	than	72hours,	but	should	not	wait	4	weeks.	
	
Peri-prosthetic	fracture	for	Endo-prosthesis	/	Revision		 	 P2*	
Unstable	patient,	chronic	infection,	sinus	–	planning	salvage	with	plastics	 P2*	
Acute	extensor	rupture	/	fracture	–	urgent	pathway		 P2*	
Acute	component	breakage	requiring	revision	/	potential	salvage	of	
original	implant	if	done	soon	

P2*	

TKR	or	revision	KR	–	early	post-operative	stiffness	for	MUA		-	assuming	
within	6	–	8	weeks	postop		

P2	

Stable	patient,	chronic	infection,	sinus	–	planning	revision	/	salvage	with	
plastics	

P3	

Aseptic	loosening	TKR	–	risk	of	collapse	/	fracture		 P3	
Patient	between	stages	of	a	2-stage	revision.	Infection	controlled,	spacer	
unstable/poor	function		

P3	

Patient	between	stages	of	a	2-stage	revision	or	staged	arthrodesis,	
infection	controlled,	no	issues	with	spacer		

P4	

Stable	patient,	chronic	infection	awaiting	revision	KR		1	or	2	stage		 P4	
Standard	revision	for	aseptic	loosening,	instability,	stiffness		 P4	
Secondary	PFJ	resurfacing	or	revision	of	PKR	for	arthritis	progression	 P4	
Chronic	extensor	mechanism	disruption	–	planning	reconstruction	+/-	
allograft	+/-	arthrodesis	

P4	

Stiff	KR	or	revision	KR	for	arthrolysis	or	intervention	 P4	
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5.	 Secondary	care:	outpatient	consultation,	shared	decision-making	and	consent				
	
5.1		 The	outpatient	consultation	must	take	place	 in	an	appropriate	setting	with	time	to	
complete	a	full	clinical	assessment	of	the	patient	and	to	discuss	treatment	options	either	by	
a	consultant	or	under	the	direct	supervision	of	a	consultant.	Appropriate	investigations	may	
be	planned	before	or	completed	during	the	consultation.		These	patients	may	have	travelled	
for	some	distance	and	it	is	often	more	beneficial	to	give	a	longer	initial	appointment	time.	
	
5.2		 All	discussions	between	the	patient	and	the	clinician	when	considering	Rev	KR	should	
be	 based	 around	 the	 principles	 of	 shared	 decision	making	 [1].	 The	 clinician	 should	make	
adequate	notes	of	the	discussions	held	at	each	consultation	with	a	clearly	documented	and	
communicated	plan.	
	
5.3		 In	all	cases	a	full	discussion	with	regard	to	the	benefits	of	surgery	balanced	against	
the	risks	of	the	procedure	should	be	undertaken,	tailored	to	the	patient’s	individual	clinical	
situation.	 Printed	 or	 digital	 Decision	 Support	material	 should	 be	 available	 for	 patients	 to	
assist	 in	the	process.	A	robust	non-surgical	pathway	should	be	developed	 in	every	RU	and	
MRC.	
	
5.4		 In	 acute	 or	 emergency	 clinical	 presentations	 (e.g.	 peri-prosthetic	 fracture	 or	
infection)	the	need	to	proceed	with	revision	surgery	is	clear	in	most	cases.	However,	it	is	still	
critical	 that	 all	 surgical	 reconstructive	 options	 and	 their	 outcomes	 are	 discussed,	 to	 fully	
inform	patients	of	the	possible	range	of	outcomes.	
	
5.5	 Where	 the	 option	 to	 undergo	 surgery	 is	 discretionary	 (e.g.	 aseptic	 loosening	 or	
polyethylene	 wear)	 the	 shared	 decision-making	 process	 may	 require	 a	 number	 of	
consultations	and	extended	discussions.			
	
5.6		 Cases	should	be	discussed	in	a	multi-disciplinary	team	(MDT)	meeting.	The	outcome	
of	the	MDT	meeting	should	be	shared	with	the	patient	and	considered	as	part	of	the	process	
of	shared	decision-making.	
	
5.7		 The	 process	 of	 consent	 is	 a	 dynamic	 process	 that	 starts	 in	 the	 out-patients	
department	 and	 is	 a	 key	 part	 of	 shared	 decision-making,	 surgeons	 must	 inform	 patients	
about	all	treatment	alternatives,	both	surgical	and	non-surgical.	All	clinicians	involved	in	the	
consent	process	for	patients	for	revision	surgery	should	follow	all	the	principles	laid	out	in	
the	Royal	College	of	Surgeons	‘Consent:	Supported	‘Decision-Making’	publication	[2].	
	
5.8		 With	regard	to	the	planned	operation,	the	consent	form	should	record	the	proposed	
benefits	 and	 the	 possible	 adverse	 outcomes,	 that	 have	 been	 discussed	 with	 the	 patient.	
Discussion	 regarding	 adverse	 outcomes	 should	 include:	 the	 risk	 of	 major	 thrombosis	 or	
pulmonary	 embolus,	 the	 risk	 of	 developing	 medical	 complications	 and	 death,	 the	 risk	 of	
infection	or	re-infection,	the	risk	of	damage	to	vessels	or	nerves	during	surgery,	the	risk	of	
re-operation	or	re-revision,	the	risk	of	on-going	pain	after	surgery,	the	risk	of	joint	stiffness	
and	the	risk	of	poor	functional	outcome.	The	list	of	complications	recorded	should	include	
specific	issues	that	are	relevant	to	the	individual	patient.	 	
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6.	 	Investigation	of	the	Problematic	Knee	Replacement		
	
6.1		 In	 order	 to	 treat	 a	 problematic	 knee	 replacement,	 we	 need	 to	 understand	 the	
“problem”	with	the	KR.	This	requires	an	understanding	of	revision	knee	surgery	as	well	as	
having	a	structured	and	systematic	approach	to	the	 investigation	of	the	problematic	KR	[1	
2].	However,	there	are	also	patients	in	whom	we	find	no	surgical	problem	but	who	still	have	
pain	 [3	 4].	 This	 group	 should	 be	 thoroughly	 assessed	 by	 a	 consultant,	 given	 a	 proper	
explanation	and	referred	to	a	regional	nonsurgical	care	pathway	[5].	See	BOAST	standards	
and	guidelines	[6-8].	
	
6.2		 Diagnostic	Categories	
‘SPECIFIC’	is	the	acronym	we	have	chosen	to	help	with	diagnostic	categories	in	problem	KRs.	
(1)	
	

•	 S	–	Stiffness	and	Soft	tissue	problems	
•	 P	–	Patella	and	malposition	/	malrotation	
•	 E	–	Extensor	mechanism	dysfunction	
•	 C	–	Component	loosening	
•	 I	–	Infection	
•	 F	–	Fracture	
•	 I	–	Instability	
•	 C	–	Component	wear/	breakage	

	
If	there	is	no	SPECIFIC	cause	then	there	should	be	no	surgical	treatment	(excluding	EUA	and	
or	biopsy).	A	second	opinion	can	be	very	useful,	particularly	if	the	investigating	surgeon	was	
the	 primary	 surgeon.	 Remember	 that	 these	 cases	 are	 difficult	 and	 second	 opinions	 are	
supported	by	the	BOAST	standards.	An	MDT	assessment	of	all	Rev	KRs	is	advised	and	should	
become	the	standard	of	care	for	all	problematic	KR.	
	
6.3		 Overview	of	Problem	KR	Assessment	
Clinical	assessment	can	be	separated	into	4	stages	(quadruple	assessment),	that	should	be	
coordinated	by	a	consultant	knee	surgeon:		

1.	 Detailed	history	
2.	 Focussed	examination	
3.	 Imaging	
4.	 Laboratory	 tests	 including	 sampling	 –	 haematology,	 biochemistry	 and	
microbiology	(aspiration	and/or	biopsy)	[9]	

	
6.3.1		 Plain	 radiology:	 standard	 AP	 and	 lateral	 x-rays	 may	 need	 to	 be	 supplemented	 by	
additional	 imaging	 to	 aid	 diagnosis	 or	 plan	 surgery	 [10-12].	 This	 may	 include:	 long	 leg	
alignment	films,	weight	bearing	or	skyline	views.	In	the	assessment	of	problem	partial	knee	
replacements	Rosenburg	(PA	flexion	45	views	to	stress	the	lateral	joint)	or	Schuss	views	(PA	
flexion	30	degrees	to	load	the	medial	joint)	should	be	performed	[13].	
	
6.3.2		 Blood	tests	–	CRP	should	be	seen	as	an	essential	baseline	test.	If	elevated	it	should	
prompt	further	investigation	for	infection	(see	Chapter	9.2).	ESR	has	been	validated	as	well	
as	Plasma	Viscosity,	which	tends	to	be	preferred	to	ESR	as	an	automated	test.		



	
6.3.3		 Aspiration	-	if	the	CRP	is	elevated	(see	Chapter	9.2).	
Biopsy	should	be	performed	 (either	arthroscopic	or	open)	when	the	aspiration	 is	negative	
but	suspicion	of	infection	is	still	high.	
	
6.3.4		 CT	 scan	 –	with	 the	 addition	 of	metal	 artefact	 suppression	 software,	 this	 can	 be	 a	
useful	 tool	 to	assess	 implant	position	 (particularly	 rotation)	and	can	assess	 lysis	and	bone	
loss	for	surgical	planning	[14].	
	
6.3.5		 After	 initial	 investigations	 a	 SPECIFIC	 diagnosis	 may	 be	 clear	 and	 a	 surgical	 plan	
considered.	 If	 not,	 a	 decision	 should	 be	 made	 about	 the	 need	 for	 further	 investigation,	
second	opinion	or	referral	down	a	non-surgical	pathway.	If	a	SPECIFIC	diagnosis	 is	reached	
then	the	case	should	be	classified	using	the	Revision	Knee	Complexity	Classification	[15].	
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7.		 Assessment	of	soft-tissue	cover	and	plastic	surgery	input	 	 	
	
7.1		 One	 of	 the	 key	 technical	 goals	 for	 success	 in	 revision	 knee	 surgery,	 which	 can	
sometimes	be	overlooked,	 is	 avoidance	of	wound	complications.	 The	 soft	 tissue	envelope	
around	the	knee	joint	can	be	very	unforgiving	and	failure	to	appreciate	this,	particularly	in	
“high	risk”	wounds	and	/	or	hosts,	can	have	potentially	dire	consequences.		
	
7.2		 Optimum	soft	tissue	and	wound	management	is	necessary	to	prevent	complications	
such	as	persistent	wound	drainage,	delayed	wound	healing,	wound	breakdown,	and	full	soft	
tissue	 necrosis.	 These	 complications	 can	 often	 go	 on	 to	 result	 in	 periprosthetic	 joint	
infection,	re-revision	surgery	and	even	amputation	[1	2].				
	
7.3		 When	planning	 revision	 knee	 arthroplasty,	 surgeons	must	 identify	 risk	 factors	 that	
could	result	in	wound	complications	and	actively	try	to	address	factors	that	are	modifiable.		
	
7.4		 Of	utmost	importance	is	a	close	working	relationship	with	and	early	involvement	of	
the	plastic	surgical	team	in	order	to	help	prevent	wound	complications	and	to	provide	soft	
tissue	cover	around	the	knee	when	necessary.		
	
7.5	 Risk	factors	
Pre-operatively,	 it	 is	essential	to	identify	local	and	systemic	risk	factors	that	could	result	in	
delayed	 wound	 healing	 and	 wound	 complications.	 All	 modifiable	 risk	 factors	 should	 be	
addressed.	Non-modifiable	 risk	 factors	 should	alert	 the	 surgeon	and	 the	multi-disciplinary	
team	(MDT)	to	be	extra	vigilant	and	to	have	a	 lower	threshold	for	surgical	 re-intervention	
and	soft	tissue	management.					
	
7.6	 Local	 risk	 factors	 include	multiple	 prior	 surgical	 incisions,	 skin	 irradiation,	 scarring	
caused	by	burns	 /	 full	 thickness	 skin	 abrasions,	 lymphoedema,	 excess	 adipose	 tissue,	 and	
peripheral	vascular	disease	[3].	Early	involvement	of	the	plastics	team	to	resect	the	diseased	
skin	and	proceed	to	prophylactic	soft	 tissue	cover	 (local	or	 free	 flap)	 is	advisable	as	 is	 the	
involvement	of	the	vascular	team	to	determine	whether	or	not	the	local	blood	supply	can	be	
improved	by	interventional	vascular	procedures	where	necessary.		
	
7.7	 Systemic	 risk	 factors	 include	 diabetes,	 rheumatoid	 disease	 (RD),	 corticosteroids	 or	
disease	 modifying	 medications	 used	 in	 RD,	 smoking,	 obesity,	 malnutrition,	 renal	 or	 liver	
disease,	and	immunodeficiency	states	(e.g.	HIV)	[3	4].	It	is	crucial	to	address	the	modifiable	
risk	factors	and	medically	optimise	the	host	prior	to	elective	revision	knee	surgery	in	order	
to	reduce	the	risk	of	future	wound	complications.		
	
7.8		 Surgical	Considerations	
Multiple	previous	skin	incisions	should	be	evaluated	carefully.	The	blood	supply	to	the	skin	
over	the	anterior	aspect	of	the	knee	is	fasciocutaneous.	It	arises	from	the	deep	perforators,	
which	 are	 predominantly	 located	 along	 the	 medial	 side	 of	 the	 joint	 and	 provide	 the	
dominant	 contribution	 [5].	 Thus	 when	 multiple	 vertical	 incisions	 are	 present,	 the	 lateral	
most	incision	that	will	allow	a	medial	parapatellar	arthrotomy	should	be	used.	The	medially	
based	full	thickness	skin	flap	can	then	be	raised	to	allow	access	to	the	medial	aspect	of	the	
patella.	 However,	 sometimes,	 it	 may	 be	 necessary	 to	 perform	 a	 lateral	 parapatellar	



approach.	 Transverse	 incisions	 can	be	 crossed	with	a	new	vertical	 incision	at	90°.	A	 short	
oblique	incision	that	is	near	the	midline	can	be	incorporated	into	the	new	vertical	incision.	
The	 skin	 bridge	 between	 the	 old	 and	 the	 new	 incisions	 should	 be	 greater	 than	 5cm	 and	
ideally	8cm	due	to	the	risk	of	skin	necrosis.		
	
7.9	 Full	thickness	flaps	should	be	developed	below	the	deep	fascia	and	undermining	of	
the	 skin	 should	 be	 avoided.	 Excessive	 tension	on	 the	wound	 edges	 should	 be	 avoided	by	
ensuring	that	the	length	of	the	incision	is	adequate.	This	should	result	 in	the	apices	of	the	
wound	demonstrating	a	“V	sign”	as	opposed	to	a	“U	sign”.		
	
7.10	 Flaps	can	be	used	to	cover	defects	that	cannot	be	closed	primarily,	as	well	as	defects	
with	 exposed	 metal	 work,	 bone,	 tendon,	 or	 vital	 structures	 (e.g.	 nerves).	 They	 enable	
obliteration	of	dead	space	and	bring	blood	supply	to	the	wound.	If	used	at	the	first	stage	for	
cover,	 the	patient	will	 need	plastics	 input	 for	planning	 the	 second	 stage	with	a	 combined	
approach	to	raise	the	flap.	
	
7.11	 Local	 musculocutaneous	 flaps	 are	 the	 main	 flaps	 utilised	 for	 covering	 soft	 tissue	
defects	around	the	knee	with	the	medial	gastrocnemius	 flap	being	the	main	workhorse	[6	
7].	This	is	a	robust	flap	that	can	be	easily	harvested	and	used	to	cover	defects	in	the	middle	
and	distal	 aspects	of	 the	knee.	 It	may,	however,	not	be	able	 to	 reach	areas	proximal	and	
lateral	to	the	patella.	The	lateral	gastrocnemius	flap,	which	is	shorter	and	has	a	smaller	arc	
of	rotation,	can	be	used	to	supplement	the	medial	gastrocnemius	or	to	cover	lateral	sided	
defects.	Other	 local	 flaps	 that	have	been	used	 include	 the	vastus	 lateralis	 and	 the	gracilis	
muscles	flaps,	but	they	do	not	have	a	very	reliable	blood	supply	and	are	only	used	in	salvage	
cases	where	the	patient	is	not	a	candidate	for	a	free	flap.		
	
7.12	 Free	flaps	can	be	utilised	in	patients	who	have	already	had	failed	local	flaps,	or	those	
with	wounds	which	are	not	suitable	for	local	flaps,	e.g.	defects	proximal	to	the	patella.	The	
latissimus	dorsi	and	rectus	abdominis	muscles	are	the	most	commonly	used	free	flaps	used	
around	 the	 knee.	 They	 are	 large	 reliable	 flaps	 that	 can	 cover	 significant	 defects	 but	 are	
clearly	 more	 demanding	 to	 undertake	 compared	 to	 local	 flaps.	 They	 also	 have	 a	 higher	
donor	site	morbidity	associated	with	them	[6	7].	
	 	
7.13	 Post-operative	factors	
Overzealous	anti-coagulation	should	be	avoided,	especially	in	high-risk	wounds,	as	this	can	
result	 in	 an	 increase	 in	 wound	 drainage,	 wound	 complications,	 and	 periprosthetic	 joint	
infection	[8].			
	
7.14	 Soft	 tissue	 assessment	 and	 coverage	 is	 critical	 to	 the	 success	 of	 revision	 knee	
arthroplasty	 and	 necessitates	 close	 collaboration	with	 the	 plastic	 surgical	 team.	 High-risk	
wounds	 and	 high-risk	 hosts	 should	 be	 identified	 pre-operatively	 and	 optimised	 where	
possible.	 Early	 involvement	 of	 the	 plastics	 team	 is	 essential	 and	 there	 should	 be	 a	 low	
threshold	 for	undertaking	prophylactic	soft	 tissue	transfers	using	an	MDT	approach.	Every	
MRC	should	have	access	to	plastic	surgical	support.	
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8.	 MDT	and	clinical	networking		 	
	
8.1		 Revision	 Knee	 Replacement	 surgery	 is	 complex	 and	 requires	 specialist	 input	 from	
different	specialities	 including	orthopaedic	surgery,	anaesthesia,	critical	care,	microbiology	
and	infectious	disease	specialists,	physiotherapy	and	rehabilitation.		
	
8.2	 	Clinical	 networking	 is	 already	 well	 established	 in	 major	 trauma	 and	 orthopaedic	
oncology	services.	
	
8.3		 Regional	 revision	 knee	 arthroplasty	 networks	 are	 required	 so	 that	 lower-volume	
centres	 and	 surgeons	 can	 seek	 advice	 from,	 or	 refer	 to	 a	 revision	 unit	 (RU)	 or	 a	 major	
revision	centre	(MRC).	Cases	can	be	discussed	and	imaging	reviewed	to	ensure	a	consensus	
on	 treatment	 is	 obtained	 and	microbiology	 input	 should	 be	 available	 to	 enhance	 patient	
care	and	outcomes.	
	
8.4	 A	 Revision	 Network	 Coordinator	 should	 be	 employed	 to	 coordinate	 the	meetings,	
record	 the	 discussion	 and	 return	 the	 outcome	 to	 the	 referring	 surgeon.	 This	 should	 be	
entered	into	the	patient’s	medical	notes	as	a	summary	of	the	multidisciplinary	team	(MDT)	
decision.	 MDTs	 must	 be	 properly	 job	 planned	 and	 are	 an	 essential	 component	 for	 all	
clinicians	 involved	 in	 the	care	of	problematic	KR	patients.	The	MDT	meeting	must	 receive	
appropriate	administrative	team	support.	
	
8.5		 MDT	meetings	are	necessary	in	order	for	the	clinical	network	to	function	effectively.	
These	meetings	may	be	hosted	 locally	or	 regionally,	where	 colleagues	have	 the	option	 to	
either	use	videoconference	facilities	or	meet	in	person	to	discuss	cases.		
	
8.6		 The	MDT	must	 be	 held	 regularly	 with	 frequency	 being	 dictated	 by	 workload.	 The	
MDT	should	consist	of:	

• Revision	arthroplasty	surgeons	
• Specialist	orthopaedic	microbiologists	or	infectious	disease	physicians	
• An	MDT	coordinator	
• Other	 specialties	 (radiology,	 vascular	 surgery,	 plastic	 surgery,	 anaesthetics,	 rehab	

physicians)	available	as	required	
• Specialist	pharmacists	and	nurses	should	be	available	to	support	the	MDT	

	
8.7		 The	 MDT	 should	 have	 a	 nominated	 chair,	 usually	 a	 senior	 revision	 arthroplasty	
surgeon.	
	
8.8		 It	 is	recommended	that	all	revision	knee	procedures	are	discussed	prior	to	surgery.	
Discussion	of	emergency	case	can	occur	through	secure	channels	outside	of	the	timetabled	
MDT	and	the	opportunity	for	retrospective	review	of	these	cases	should	be	timetabled	for	
the	next	MDT,	so	that	a	suitable	record	can	be	made.	
	
8.9		 The	data	recorded	at	the	MDT	meeting	should	include	the	following:		

• The	individuals	present	at	the	meeting	
• The	diagnosis	and	reason	for	revision	surgery		

	



	
	

• Patient	and	surgical	factors	discussed		
• The	 complexity	 of	 the	 case	 should	 be	 scored	 and	 the	 RKCC	 score	 recorded.	 Cases	

must	 be	 evaluated	 for	 their	 suitability	 for	 surgery	 as	 well	 as	 whether	 the	 case	 is	
appropriate	for	that	particular	surgeon	or	unit	

• A	recommended	treatment	plan	must	be	clearly	documented		
• The	inventory	of	equipment	required	to	complete	the	case		
• The	requirement	for	loan	equipment		
• Are	any	additional	specialities	required	e.g.	plastic	or	vascular	surgery,	microbiology	
• The	post-op	rehabilitation	plan		

	
8.10		 A	 record	 of	 the	 discussion	 and	 conclusions	 must	 be	 kept	 and	 returned	 to	 the	
referring	surgeon.	Communication	should	be	sent	to	both	the	patient	and	the	primary	care	
team.		
	
8.11		 An	audit	of	outcomes	should	be	undertaken	regularly.	National	Joint	Registry	(NJR)	
or	 Scottish	 Arthroplasty	 Registry	 (SAP)	 completion	 is	mandatory.	 It	 is	 recommended	 that	
networks	submit	data	to	the	Bone	and	Joint	Infection	Registry	(BAJIR).	
	
8.12		 Arrangements	should	be	made	for	prompt	repatriation	of	patients	to	referring	units,	
similar	 to	 the	Major	 Trauma	Network.	 This	 is	 particularly	 important	 for	patients	 requiring	
Outpatient	Parenteral	Antibiotic	Therapy	(OPAT)	which	is	difficult	to	coordinate	for	patients	
who	 live	out	of	area.	 Local	units	will	 be	expected	 to	accept	patients	back	 for	 repatriation	
and	rehabilitation.	
	
8.13		 Local	arrangements	can	be	made	for	on-going	follow-up	of	patients	who	live	a	long	
way	from	the	specialist	centre.	The	use	of	virtual	follow-up	clinics	should	be	encouraged.	
	
8.14		 Provision	 should	 be	made	 to	 combine	 clinic	 appointments	with	 additional	 tests	 or	
pre-operative	assessment,	to	provide	a	‘one-stop’	assessment	where	possible.	



9.	Treatment	strategies	and	clinical	guidance	
	
9.1		 The	 following	 is	 intended	 to	 act	 as	 an	 overall	 guide	 for	 surgeons,	 highlighting	
particular	 aspects	of	 revision	 knee	 surgery.	 It	 is	 not	meant	 to	be	an	exhaustive	 list,	 there	
may	be	considerable	overlap	of	conditions	(such	as	infection	with	lysis	and	loosening),	and	
clinical	situations	may	vary	considerably.		
	
Each	case	must	be	reviewed	on	its	own	merits,	balancing	between	the	risks	and	benefits	of	
the	 treatment	 options,	 as	 well	 as	 individual	 risk	 factors	 and	 the	 patient’s	 wishes.	 The	
following	sections	will	go	into	more	depth	about	particular	conditions,	however,	the	general	
principles	below	should	be	kept	in	mind:	
	
9.1.1		 Clinical	presentation	
A	detailed	history	and	examination	are	recommended.	Particular	attention	should	be	paid	
to	previous	operations	and	their	outcomes	and	success,	specifically	any	history	of	infection	
or	complication.	Medical	comorbidities	should	be	documented.	Hospital	records	and	older	
radiographs	may	 provide	 an	 insight	 into	 the	 case	 and	 demonstrate	 how	 the	 implant	may	
have	changed	in	position	over	time.		
	
9.1.2		 Investigations	
All	cases	presenting	with	arthroplasty-related	problems	benefit	from	screening	for	possible	
infection.	 Inflammatory	 markers	 are	 recommended,	 and	 baseline	 routine	 tests	 and	
investigations,	including	radiographs	are	required	for	all	cases	prior	to	surgical	intervention.	
Special	 tests	 and	 scans	 may	 have	 a	 role	 to	 play	 in	 certain	 scenarios	 but	 should	 not	 be	
routinely	used.	Aspiration	and	/	or	biopsy	 is	essential	 in	every	patient	with	raised	markers	
and	a	high	suspicion	of	infection.		
	
9.1.3		 Case	discussion	and	planning	
Shared	decision	making	with	the	patient	and	their	family	is	recommended	through	a	formal	
consent	 process.	 The	 patient	 and	 the	 family	 must	 understand	 that	 revision	 surgery	 is	 a	
major	 intervention	with	significant	risks,	and	the	outcome	is	not	as	predictable	as	primary	
joint	surgery.		
	
MDT	discussion	is	recommended	for	all	cases	prior	to	revision	surgery.	Surgeons	performing	
surgery	 must	 ensure	 they	 have	 adequate	 experience	 and	 training,	 in	 a	 hospital	 with	
adequate	 support	 with	 staff	 familiar	 with	 the	 requirements	 revision	 knee	 replacement	
surgery.	Surgeons	should	discuss	cases	within	their	revision	network.		
	
9.1.4		 Treatments	
The	aim	of	surgery	is	the	maintenance	of	knee	biomechanics	(joint	line,	patellofemoral	joint	
and	 balance)	 with	 stable	 implant	 fixation.	 Not	 all	 patients	 require	 surgery	 or	 will	 benefit	
from	 surgery.	 Other	 specialities	 should	 be	 involved	 early,	 such	 as	 pain	 medicine,	
physiotherapy,	occupational	health	and	orthotics.	
		
Consideration	must	be	made	for	the	surgical	incision	and	approach,	including	any	extensile	
procedures	 that	 may	 be	 required.	 Implant	 extraction	 must	 be	 performed	 with	 care	 to	



prevent	further	bone	loss.	Difficulties	such	as	the	extraction	of	well-fixed	stems	or	cement	
must	be	considered	in	advance.	
	
Implant	choice	should	be	based	on	the	level	of	constraint	and	fixation	required,	as	well	as	
the	experience	of	the	surgeon	and	the	surgical	team.	Implant	company	representatives	may	
provide	additional	assistance	but	surgeons	should	use	implant	systems	that	they	are	familiar	
with	and	trained	to	use.		
	
The	 theory	of	 ‘Zonal	Fixation’	may	guide	 the	surgeon	to	achieve	stable	 fixation	within	 the	
bone.	Implants	that	achieve	enhanced	metaphyseal	fixation	(such	as	cones	or	sleeves)	may	
be	required	as	well	as	stems	and	augments.	There	is	currently	no	evidence	of	superiority	of	
either	long	or	short	stems	within	either	the	femur	or	tibia,	therefore	this	should	remain	at	
the	discretion	of	the	surgeon	[1	2].	
	
There	is	currently	no	evidence	of	superior	results	for	cemented	or	uncemented	femoral	or	
tibial	stems,	therefore,	again	this	remains	at	the	discretion	of	the	surgeon.	Patients	with	KR	
undergoing	any	form	of	revision	surgery	must	have	a	K2	NJR	form	or	SAP	form	completed,	
including	DAIR,	fixation,	arthrodesis	or	amputation.	
	
9.1.5		 Outcomes	
Good	 outcomes	 can	 be	 achieved	 from	 revision	 surgery.	 However,	 the	 outcomes	 after	
revision	surgery	are	less	predictable	than	first	time	surgery.	It	is	recommended	that	regular	
long-term	 follow	up	 is	 undertaken	which	 can	 either	 be	 undertaken	 virtually	 or	 in	 person.	
More	frequent	early	follow	up	is	generally	recommended	in	high	risk	cases	to	ensure	wound	
and	soft	tissue	healing.	
	
9.1.6	 Implant	retrieval	
Surgeons	 performing	 revision	 surgery	 should	 consider	 sending	 explanted	 implants	 to	 a	
recognised	Implant	Retrieval	Centre	(IRC)	for	analysis.	
It	is	recommended	that	all	implants	currently	registered	with	Beyond	Compliance	(i.e.	a	new	
implant	that	is	undergoing	additional	scrutiny)	are	sent	for	explant	analysis.	
	
	 	



9.2	 	Prosthetic	Joint	Infection	
	
9.2.1		 Prosthetic	joint	infection	(PJI)	is	one	of	the	most	challenging	clinical	problems	in	joint	
arthroplasty.	 It	 is	 devastating	 for	 patients,	 expensive	 to	 treat	 and	 achieving	 infection	
eradication	 and	 return	 of	 function,	 is	 difficult.	 Optimising	 outcomes	 for	 these	 patients	
requires	well-coordinated,	multi-disciplinary	team	(MDT)	care	and	robust	referral	pathways	
to	specialist	infection	treatment	centres.		
	
9.2.2		 A	defined	pathway	should	be	in	place	for	the	timely	investigation	and	management	
of	patients	with	suspected	PJI.	All	cases	of	suspected	and	confirmed	PJI	should	be	discussed	
in	an	 infection	MDT.	All	MDT	discussions	should	be	standardised,	 recorded	and	outcomes	
audited.		
	
9.2.3		 Acute	infection	(e.g.	severe	acute	pain,	systemic	illness)	requires	emergency	clinical	
review	by	the	on-call	team.	Suspected	chronic	PJI	requires	outpatient	review	within	4	weeks	
and	 timely	 investigations.	 If	 confirmed	 PJI	 the	 patient	 needs	 urgent	 referral	 to	 the	MDT	
coordinator	for	discussion	at	the	next	available	meeting.	
	
9.2.4		 Tertiary	 hub	 referral	 is	 indicated	 in	 all	 complex	 cases,	 including	 all	 previous	 failed	
revisions	 for	 PJI.	 A	 complexity	 grading	 tool,	 such	 as	 the	 Revision	 Knee	 Complexity	
Classification	system,	may	be	used	to	help	determine	which	cases	to	refer	[3].		
	
9.2.5		 Every	 unit	 managing	 PJI	 must	 submit	 data	 to	 national	 databases	 (NJR,	 BAJIR)	 to	
monitor	 performance	 against	 national	 benchmarks	 and	 standards.	 All	 health	 care	
professionals	involved	in	this	clinical	pathway	should	engage	in	dedicated	continued	medical	
education.		
	
9.2.6		 Investigation	and	diagnosis	
Standardised	diagnostic	criteria	should	be	used.	The	International	Consensus	Meeting	on	PJI	
2013	 definition	 [4]	 is	 presently	 the	 most	 appropriate	 for	 UK	 practice.	 Plain	 X-Rays	 are	
required	in	all	cases.	Further	imaging	may	provide	additional	information	in	select	cases.	A	
bone	scan	is	not	routinely	recommended.	
	
All	 patients	with	 suspected	 PJI	 require	 CRP	 serological	 analysis	 (+/-	 ESR	or	 PV).	 Abnormal	
results	 should	 prompt	 aspiration	 +/-	 biopsy	 to	 confirm	 the	 diagnosis	 and	 identify	 the	
sensitivities	of	 any	organism	cultured.	Aspiration	or	biopsy	 should	be	performed	using	 an	
aseptic	technique	in	a	clean	environment	e.g.	operating	theatre,	or	interventional	radiology	
suite.	Aspirated	fluid	should	be	placed	in	sterile	pots,	and	when	possible	into	blood	culture	
bottles	 to	 improve	 culture	 yield.	 There	 should	 be	 a	 locally	 agreed	 protocol	 to	 obtain	 a	
synovial	fluid	leucocyte	count	and	neutrophil	differential.		
	
Antibiotics	should	not	be	administered	for	2	weeks	prior	to	aspiration	+/-	biopsy	except	in	
cases	of	acute	infection	in	a	systemically	unwell	(septic)	patient.		
	
9.2.7		 At	the	time	of	surgery	intra-operative	biopsy	is	essential,	a	minimum	of	five	separate	
surgical	 specimens	 should	 be	 taken	 with	 clean	 instruments	 for	 each	 [5].	 Samples	 should	
undergo	 extended	 culture	 protocols.	 Histology	 provides	 a	 quantitative	 assessment	 of	



neutrophil	 infiltrates	and	 is	an	essential	 tool	 for	 confirming	 the	diagnosis	using	 the	above	
criteria.	
	
9.2.8		 When	culture	negative	[6]	samples	are	obtained	in	a	patient	highly	suspicious	for	PJI,	
the	MDT	may	consider	additional	fungal	or	mycobacterial	cultures	and/or	molecular	testing.	
Repeat	samples	should	be	taken	before	assuming	there	is	no	infection.	A	percentage	of	PJI	
remains	 culture	 negative	 and	management	 should	 be	 based	 on	 the	 clinical	 presentation.	
Consider	the	psychosocial	impact	of	PJI	on	the	patient,	the	family	and	their	carers.		
	
9.2.9		 Surgical	Management	
Discussion	 with	 or	 referral	 to	 a	 regional	 centre	 is	 recommended	 in	 all	 cases	 of	 PJI.	 The	
experience	 of	 the	 treating	 surgeon	 or	 unit	 has	 a	 significant	 impact	 on	 the	 outcome	
irrespective	of	the	appropriate	management	choice.	
	
Arthroscopic	washout	 has	 no	 place	 in	 the	 definitive	 treatment	 of	 PJI	 and	 should	 only	 be	
performed	 as	 a	 temporising	 or	 life-saving	 measure	 to	 reduce	 the	 septic	 load	 and	 allow	
patient	optimisation	prior	to	a	formal	procedure.		
	
Debridement	Antibiotics	and	Implant	Retention	(DAIR)	[7]	is	indicated	for	acute	infections	in	
a	well-fixed,	well-functioning	implant.	It	is	contra-indicated	in	the	presence	of	a	sinus,	loose	
implant	 and	 infections	 caused	 by	 fungal,	 multi-drug	 resistant	 or	 atypical	 organisms,	 and	
caution	 is	 recommended	 in	 immunocompromised	 patients	 or	 those	 with	 multiple	
comorbidities.	 DAIR	 should	 be	 performed	 by	 an	 experienced	 arthroplasty	 surgeon	 and	
modular	implants	must	be	exchanged	if	possible.		
	
Single	stage	revision	is	suitable	when	positive	pre-operative	culture	and	antibiotic	sensitivity	
has	been	obtained	or	 if	not	 suitable	 for	a	 two-stage	approach	as	determined	by	 the	MDT	
considering	 specific	 patient	 factors.	 The	 experience	 of	 the	 treating	 surgeon	 or	 unit	 has	 a	
significant	impact	on	decision-making	and	outcome.	
	
In	cases	of	previous	failed	single	stage,	fungal,	atypical	or	multi-drug	resistant	infection,	or	
when	there	are	negative	pre-operative	cultures,	two-stage	revision	is	recommended.		
	
9.2.10		Antibiotic	Management	
Antibiotic	 choice	 and	 treatment	 duration	 should	 be	 determined	 by	 the	 MDT	 with	
microbiological	 guidance	 and	 influenced	 by	 specific	 local,	 regional	 and	 host	 factors.	 The	
antibiotic	plan	should	be	discussed	with	the	patient,	including	potential	adverse	effects	and	
the	need	for	any	monitoring.	Combination	antibiotic	therapy	with	rifampicin	or	fusidic	acid	
is	often	indicated.	
	
Intra-operative	bioabsorbable	 local	antibiotic	delivery	should	be	considered	as	a	means	of	
delivering	a	minimum	biofilm	eradication	concentration	(MBEC)	of	antibiotics	in	addition	to	
systemic	therapy	[8	9].		
	
In	appropriate	cases,	based	on	 the	culture	profile	and	host	 factors,	early	 conversion	 from	
intra-venous	to	oral	antibiotics	is	reasonable	(OVIVA	study)	[10].	Total	duration	of	antibiotic	
therapy	should	be	based	on	similar	evidence.	 	



9.3		 Periprosthetic	fracture	
	
9.3.1		 The	 incidence	 and	 risk	 factors	 for	 fractures	 around	 knee	 replacements	 is	 an	 area	
with	little	evidence.	Estimates	suggest	the	overall	incidence	of	femoral	fractures	above	TKRs	
to	 be	 between	 0.1%	 to	 2.5%	with	 supracondylar	 femoral	 fractures	 appearing	 to	 be	more	
common	 than	 tibial	 fractures	 [11].	 Fractures	 may	 be	 secondary	 to	 loosening,	 infection,	
osteoporosis	 or	 trauma,	 or	 a	 combination	 of	 these	 factors.	 The	 outcomes	 following	 peri-
prosthetic	 fracture	are	also	poorly	understood.	 In	 January	2020,	 the	National	Hip	Fracture	
database	began	collecting	data	on	peri-prosthetic	 femoral	 fractures	 including	 those	above	
(but	not	below)	knee	replacements.	
	
9.3.2		 Clinical	Presentation	
History	 and	 clinical	 examination	 should	 be	 used	 to	 ascertain	 potential	 reasons	 for	 peri-
prosthetic	fracture.	This	should	include	the	mechanism	of	injury,	the	presence	of	pain	prior	
to	 the	 injury	 and	 level	 of	 previous	 function.	 Information	 should	 be	 obtained	 on	 previous	
additional	 procedures,	 infections	 or	 complications	 around	 the	 joint	 replacement.	 Clinical	
examination	should	include	assessment	with	documentation	of	the	soft	tissues,	assessment	
of	 the	 neurovascular	 status	 and	 whether	 the	 fracture	 is	 open.	 Open	 fractures	 should	 be	
managed	within	existing	local	policies	with	Major	Trauma	Centres.	
	
9.3.3		 Investigations	
Blood	tests	-	These	should	include	assessments	of	general	fitness,	inflammatory	markers	to	
exclude	infection	and	as	well	as	preparation	for	transfusion	requirements	according	to	local	
Trust	 protocols.	 Radiographs	 -	 Plain	 AP	 and	 lateral	 radiographs	 are	 recommended	 these	
must	include	the	joint	above	and	below.	Comparison	to	previous	imaging	may	be	helpful	to	
identify	signs	of	loosening,	wear	or	lysis.	
	
Additional	 tests	 -	Cross-sectional	 imaging	(such	as	Computerised	Tomography	or	Magnetic	
Resonance	Imaging)	may	provide	further	detail	to	fracture	patterns	as	well	as	assessment	of	
involvement	of	the	prosthesis.	CT	can	also	be	utilised	to	assess	bone	stock.		
	
Exclusion	of	infection	-	Where	clinical	suspicion	is	high,	joint	aspiration	should	be	performed	
prior	to	surgery.	
	
9.3.4		 Initial	management	
The	 patient	must	 be	 assessed	 and	 treated	 for	 other	 injuries	 using	 Advanced	 Trauma	 Life	
Support	 (ATLS)	 principles.	 Initial	 (Emergency	 Department)	 management	 should	 focus	 on	
pain	relief	and	exclusion	of	other	 injuries.	Fractures	around	the	knee	 joint	or	tibia	may	be	
managed	 initially	 in	 a	padded	 knee	brace	or	plaster.	 Soft	 tissue	management	 and	 regular	
inspection	is	important.	
	
In	certain	cases,	such	as	mid	shaft	femoral	fractures,	the	application	of	skin	traction	may	be	
recommended.	Application	of	skin	 traction	should	be	 in	keeping	with	the	Royal	College	of	
Nursing	guidance	document	“Traction:	principles	and	application”	 [12].	Skeletal	 traction	 is	
not	routinely	recommended	due	to	the	increased	risk	of	infection		
	



An	approach	consistent	with	the	National	Hip	Fracture	Database	best	practice	principles	 is	
recommended,	 including	 prompt	 orthogeriatric	 review,	 assessment	 of	 bone	 health,	
cognition,	 falls	 risk,	 nutrition,	 delirium	 and	 physiotherapy	 assessment.	 The	 principle	 of	
prompt	surgery	for	periprosthetic	fracture	is	contentious;	this	surgery	can	be	complex	and	
less	 predictable	 than	 hip	 fracture	 surgery,	 and	 requires	 specialist	 equipment,	 staff	 and	
surgeons.	Surgeons	must	only	perform	surgery	after	adequate	resource	planning,	although	
delays	should	be	avoided	where	possible.		
	
9.3.5		 Classification	
The	Universal	Classification	System	(UCS)	can	be	applied	to	periprosthetic	 fracture	around	
the	knee	and	may	help	guide	treatment	[13	14].		
	
9.3.6		 Pre-operative	planning	
It	is	recommended	that	all	cases	are	discussed	at	an	MDT.	Emergency	protocols	must	exist	
to	allow	discussion	of	complex	cases	within	the	revision	network	on	an	urgent	basis.	It	may	
be	appropriate	for	patients	to	be	transferred	from	trauma	units	to	alternative	MRC	or	MTC	
sites.	 It	 is	 recommended	 to	 obtain	 old	 hospital	 records	 to	 identify,	 where	 possible,	 the	
implants	 in	 place	 in	 advance	 of	 surgery	 to	 assess	 compatibility	 with	 treatments	 (such	 as	
retrograde	nail	fixation	or	revision).	
	
Radiographs	 must	 include	 the	 joint	 above	 and	 below.	 An	 ipsilateral	 hip	 replacement	 or	
device	may	impact	on	treatment	decisions.		The	choice	of	implant	/	surgical	strategy	should	
be	decided	by	a	suitable	multi-disciplinary	team.	The	literature	is	of	varied	quality	with	clear	
selection	and	reporting	bias	and	in	this	 instance	the	experience	and	advice	of	experienced	
colleagues	should	be	sought,	and	discussions	documented	in	patient’s	notes.	
	
The	 anaesthetic	 team	 must	 be	 involved	 in	 pre-operative	 planning.	 Discussions	 should	
include	potential	requirement	for	blood	products	and	cell	salvage,	and	the	need	for	higher	
levels	of	care	post-operatively	(such	as	POSU,	HDU	or	ITU).	
	
9.3.7		 Surgical	Treatment	
Surgery	should	only	be	performed	by	surgeons	with	suitable	experience	and	expertise	with	
appropriate	support	(theatre,	ward	and	rehabilitation).	If	there	is	any	risk	that	fixation	may	
not	be	possible,	surgery	should	be	delayed	until	appropriate	expertise	is	available.		
Surgery	 should	 only	 be	 commenced	 once	 all	 equipment	 is	 confirmed	 to	 be	 available	 and	
should	include	a	plan	A	and	a	plan	B.	
	
The	goal	of	surgical	intervention	is	the	restoration	of	a	stable	implant	with	maintenance	of	
knee	 biomechanics	 (joint	 line,	 stability	 and	 alignment).	 The	 chosen	management	 strategy	
should	aim	for	early	mobilisation	and	ability	to	bear	weight	to	reduce	the	risks	of	prolonged	
bed	rest	and	inactivity.	
	
The	primary	principle	of	periprosthetic	fracture	treatment	is	the	assessment	of	whether	the	
implant	 is	 well	 fixed	 and	whether	 there	 is	 adequate	 bone	 stock	 to	 support	 fixation	 [15].	
Fixation	 is	 recommended	 for	well-fixed	 implants	with	 sufficient	bone	 stock	 (such	as	 a	B1-
fracture	 proximal	 to	 a	 primary	 knee	 replacement).	 Standard	 fixation	 techniques	 of	 distal	
femoral	 periprosthetic	 fractures	 include	 lateral	 plating	 (using	 fixed	 angle	 locking	 plate	



devices)	and	retrograde	nailing	and	dual	plating.	Overlapping	of	the	plate	for	an	ipsilateral	
hip	 replacement	 is	 recommended.	 In	 cases	 with	 comminution	 or	 lack	 of	medial	 support,	
consider	dual	plating	techniques.		
	
Revision	 surgery	 using	 distal	 femoral	 replacement	 is	 recommended	 for	 loose	 implants	 or	
around	 fractures	 with	 insufficient	 bone	 stock	 to	 support	 fixation.	 Adequate	 fixation	 is	
achieved	through	the	use	of	femoral	and	tibial	stems.	
	
Periprosthetic	fractures	of	the	patella	where	the	patella	has	not	been	resurfaced	should	be	
treated	 as	per	 standard	patella	 fixation	 techniques	 avoiding	 the	use	of	 k-wires	 and	metal	
cerclage	wiring	if	possible.	Periprosthetic	fractures	of	the	patella	around	a	resurfaced	button	
follow	a	similar	principle	depending	upon	the	stability	of	the	implant	and	the	available	bone	
stock.	 It	 is	a	challenging	situation	when	there	 is	patella	bone	 loss	and	 loss	of	the	extensor	
mechanism.		
	
9.3.8		 Outcome	
Patients	should	be	reviewed	until	either	the	fracture	has	healed,	or	the	recovery	is	complete	
(after	 revision	 surgery).	 As	well	 as	 entering	 patients	 into	 the	NJR,	 all	 patients	 suffering	 a	
periprosthetic	femoral	fracture	should	be	entered	into	the	National	Hip	Fracture	Database	
(NHFD).	
	 	



9.4	 	Instability	
	
9.4.1		 Instability	following	knee	replacement	is	a	term	to	describe	the	symptomatic	giving	
away	or	laxity	of	the	knee	joint	that	a	patient	senses.	This	may	be	due	to	a	true	laxity	of	the	
soft	 tissue	 envelope	 or	 this	 may	 be	 secondary	 to	 implant	 instability	 (e.g.	 component	
breakage),	loosening	(aseptic	loosening),	malposition	or	incorrect	sizing,	which	may	give	rise	
to	an	apparent	laxity;	these	causes	are	covered	in	other	sections.	
	
Instability	is	one	of	the	major	causes	of	knee	revision	today	[11	16].	The	16th	National	Joint	
Registry	 reported	 the	 incidence	 of	 ‘instability’	 as	 a	 contributing	 cause	 for	 knee	 revision	
surgery	in	17.6%	of	all	revisions	over	the	last	5	years.	However,	the	NJR	also	has	a	category	
of	dislocation	and	subluxation	which	is	used	in	3.6%	of	all	revision	KRs.	Therefore,	instability	
is	a	contributing	factor	in	21%	(17.6	+	3.6	=	21.2%)	of	Rev	KR	performed	in	the	UK	and	is	an	
important	 subgroup	 particularly	 as	 instability	 following	 KR	 usually	 gives	 rise	 to	 an	 early	
revision.	A	number	of	studies,	report	the	mean	time	to	revision	for	instability	is	44	months	
(1-5	years)	[17].	
	
9.4.2		 Classification	
There	are	generally	 three	recognised	categories	of	 instability	based	on	the	plane	or	arc	of	
laxity;	these	are	coronal,	sagittal	and	mid-flexion.	
	
Coronal	Instability	
This	describes	varus-valgus	laxity	in	extension	(with	slight	flexion)	traditionally	measured	at	
30°.	 Collateral	 ligament	 damage	 either	 acute	 or	 chronic	 would	 fit	 in	 this	 subgroup.	
Alignment	 in	 significant	varus	or	valgus	 in	 the	coronal	plane	around	 the	knee	or	 from	the	
adjacent	hip	and	ankle	joints	will	exacerbate	any	ligamentous	cause	for	coronal	instability	of	
the	knee.		
	
Major	causes	for	coronal	instability	include	malalignment	(femoral,	tibial	or	combined)	with	
associated	 collateral	 ligament	 attenuation,	 extra-articular	 malalignment	 (eg.	 diaphyseal	
trauma	 to	 the	 femur	or	 tibia),	direct	 collateral	 ligament	 trauma,	asymmetric	polyethylene	
wear	 (check	 alignment).	 Component	 loosening	 with	 subsidence	 and	 subsequent	
malalignment.	 Progression	 of	 arthritis	 on	 the	 contralateral	 side	 of	 a	 partial	 knee	
replacement	(PKR).	
	
Sagittal	Instability	
This	describes	anteroposterior	laxity	of	the	knee,	usually	worse	in	flexion.	This	may	be	due	
to	under	sizing	or	anteriorisation	of	the	femoral	component,	such	that	the	flexion	space	is	
too	 large.	 With	 a	 cruciate	 retaining	 knee	 replacement	 there	 can	 be	 a	 delayed	 sagittal	
instability	 if	 the	 PCL	 attenuates	 over	 the	 years	 giving	 rise	 to	 a	 significant	 paradoxical	 roll	
forward	of	the	femoral	component	and	reduced	knee	flexion	range.	Posteriorly	substituted	
designs	are	not	 immune	from	this	problem	as	the	flexion	space	 increases	when	the	PCL	 is	
divided,	 but	 usually	 the	 polyethylene	 post	will	 provide	 sufficient	 stability	maintaining	 the	
tibia	relative	to	the	femoral	component	and	allowing	good	stable	 flexion.	However,	 in	the	
extreme	 cases	 the	 femoral	 box	 can	 jump	 the	 post	 and	 the	 knee	 dislocate,	 or	 the	
polyethylene	post	can	wear	or	fracture	creating	a	similar	instability	picture.	



Major	Causes	for	sagittal	instability	include	undersized	or	anteriorised	femoral	component,	
PCL	 damage	 in	 a	 CR	 knee	 (large	 tibial	 resection	 or	 overaggressive	 subluxation	 intra-
operatively	 or	 delayed	 attrition	 creating	 a	 larger	 flexion	 space),	 cruciate	 damage	 in	 Bi-
cruciate	TKRs	or	PKRs,	excessive	tibial	slope,	excessive	tibial	resection.	
	
Mid-flexion	Instability	
This	was	first	described	in	relation	to	an	elevated	joint	line	[18].	More	recently	it	has	been	
shown	 in	 a	 cadaveric	model,	 that	 by	 raising	 the	medial	 joint	 line	 by	 2mm	 there	 is	 a	 64%	
increase	in	mid-flexion	instability	whereas	with	a	4mm	elevation	results	in	a	111%	increase	
in	mid-flexion	laxity	[19].	Major	causes	for	mid-flexion	instability	include:	elevation	of	tibio-
femoral	 joint	 line	 by	 referencing	 from	 the	 worn	 femoral	 condyle,	 additional	 femoral	
resection	 to	 deal	 with	 fixed	 flexion,	 older	 designs	 of	 knee	 replacement,	 controversially	
standard	mechanical	alignment	rather	than	kinematic	alignment.	
	
9.4.3		 Patient	Characteristics	
Younger	age	 (under	70	at	 the	 time	of	 the	primary	TKA)	and	 female	gender	are	associated	
with	a	higher	rate	of	revision	KR	for	instability	although	BMI	does	not	appear	to	be	a	factor.		
	
9.4.4		 Surgical	Factors	
Whilst	 the	percentages	of	revisions	of	cruciate	retaining	TKRs	(76%)	 is	considerably	higher	
than	 posteriorly	 stabilised	 TKRs	 (24%)	 the	 proportions	 of	 CR	 to	 PS	 implantations	 mirror	
these	percentages.	
The	 implant,	 fixation	method,	 polyethylene	 locking	mechanism	 (if	modular),	 and	previous	
approach	should	be	identified.	
	
9.4.5		 Other	Considerations	
Has	the	knee	replacement	ever	functioned	well?	Has	there	been	a	deterioration?	If	so,	was	
this	 sudden	 (e.g.	 traumatic	 or	 identifiable)	 or	 was	 this	 gradual?	 For	 example,	 a	 mobile	
bearing	 could	 have	 spun	 out,	 the	 native	 PCL	 could	 have	 ruptured	 or	 attritional	 failure	
occurred	over	time.	
	
9.4.6		 Key	complaints	
Usually	 it	 is	 mid-flexion	 activities,	 particularly	 stairs,	 which	 give	 rise	 to	 a	 ‘feeling	 of	
insecurity’	 or	 the	 patient	 ‘not	 trusting’	 the	 knee.	 There	 is	 rarely	 a	 full-blown	 giving	 way	
leading	to	a	fall,	but	this	can	happen.		Patients	also	complain	of	anterior	pain	and	recurrent	
swelling	after	activity.	
	
9.4.7		 Clinical	Examination		

• The	 examination	 should	 include	 a	 general	 lower	 limb	 assessment	 to	 include	 an	
assessment	of	alignment,	walking,	stance,	single	leg	stance	stability	and	the	adjacent	
joints	of	the	hip	and	foot/ankle.		

• It	 is	 important	 to	 consider	 side	 to	 side	 differences	 between	 the	 knees	 –	 native	 or	
replaced.	 A	 range	 of	 movement	 should	 be	 recorded.	 If	 there	 is	 considerable	
recurvatum	 it	 is	 important	 to	 consider	 damage	 to	 post	mechanisms	 or	 quadriceps	
avoidance	‘back	knee	gaits’	as	occurs	in	neuromuscular	conditions	with	stretching	of	
the	posterior	capsule.	

• Is	there	an	effusion	or	synovitis?	



• Given	 the	 crossover	 between	 instability	 of	 the	 tibiofemoral	 joint	 and	 that	 of	 the	
patellofemoral	joint	it	is	important	to	observe	the	patella	tracking	centrally	over	the	
trochlea.	

• Coronal	instability:	Varus-valgus	stress	measured	at	0°	and	30°		
• Varus	Stability:	Normal/Lax/Grossly	lax	or	Unstable		
• Valgus	Stability:	Normal/Lax/Grossly	lax	or	Unstable.	
• Mid-Flexion	instability:	the	flexion	range	should	then	be	increased	to	the	mid-flexion	

arc	(30°	to	60°)	and	a	similar	varus-valgus	stress	test	should	be	performed,	although	
this	is	much	more	difficult	to	assess	because	of	rotational	movement	of	the	hip.	

• Sagittal	Instability:	the	examiner	should	look	for	the	presence	of	medial	step	off	from	
the	medial	femoral	condyle	to	the	medial	tibia	plateau	and	a	posterior	draw	test	at	
90°	should	be	performed.	When	a	posteriorly	stabilised	implant	has	been	performed	
careful	 assessment	 of	 polyethylene	 tibial	 post	 should	 be	 made	 documenting	 the	
expected	solid	endpoint	or	an	increased	range	of	AP	tibial	translation.	

	
9.4.8		 Investigations	
Please	see	the	general	investigations	chapter.	However	in	instability	there	are	a	number	of	
additional	investigations	that	are	useful:	
	

• Blood	 tests	 –	 it	 is	 sensible	 to	 obtain	 a	 CRP	 particularly	with	 a	 history	 of	 recurrent	
effusion.	 Exclusion	 of	 infection	 –	 this	 is	 important	 particularly	 where	 there	 is	 a	
history	 of	 recurrent	 effusion.	 A	 CRP	 value	 should	 be	 sought	 and	 if	 this	 is	 elevated	
then	aspiration	of	the	knee	should	be	performed.	Should	this	be	negative	and	there	
is	still	concern	over	infection	then	biopsy	may	be	indicated.	
	

• Radiographs	 –	 Ideally	 long–leg	weight	 bearing	 radiographs	 including	 the	 hip,	 knee	
and	ankle	are	performed	to	identify	mal-alignment.	If	this	not	available,	then	short-
leg	 whole	 radiographs	 may	 be	 used	 to	 evaluate	 the	 mechanical	 axis.	 A	 weight-
bearing	axial	patella	view	should	be	taken	to	determine	patella	tracking	–	remember	
that	 patella	 subluxation	 /	 dislocation	 can	 give	 rise	 to	 very	 similar	 symptoms	 of	
‘insecurity’	or	‘instability’.	Stress	radiographs	–	these	can	be	performed	manually	to	
stress	into	varus	and	valgus	in	full	extension	and	30	degrees	in	the	coronal	plain,	but	
for	 sagittal	 instability	 this	 is	 easier	 achieved	 by	 a	 kneeling	 Radiograph	 or	 formal	
calibrated,	 posterior	 drawer	 testing	 –	 this	 is	 available	 from	 proprietary	
instrumentation	 devices.	 If	 a	 kneeling	 radiograph	 is	 used	 the	 patient’s	 own	 body	
weight	 acts	 as	 the	 load	with	 the	patient	 kneeling	on	 a	 block	 at	 90	degrees	with	 a	
lateral	radiograph.		

	
• CT	scanning	may	be	performed	to	specifically	measure	mal-rotation	when	this	cause	

is	suspected	and	is	useful	in	planning	revision	surgery	to	define	bone	loss.	Absolute	
guideline	figures	for	acceptable	alignment	and	rotation	cannot	be	determined	using	
current	evidence.		

	
• Additional	 Imaging	 -	 Examination	 in	 theatre	under	 fluoroscopy	–	 this	allows	a	 fully	

sedated	 examination	 of	 the	 knee	 to	 provide	 greater	 objectivity,	 recording	 of	 the	
laxity	on	the	patient	imaging	archiving	system,	and	then	the	potential	to	proceed	to	
an	aspiration	and	biopsy	if	indicated.	



	
• Arthroscopic	 assessment	 and	 documentation	 of	 the	 degree	 of	 opening	 in	 full	

extension,	mid	flexion	and	deep	flexion.	
	
	

9.4.9	 	Consent	
Consent	 should	be	 tailored	 to	 the	 individual,	 allowing	appropriate	 time	 for	 the	patient	 to	
reflect	 and	 ask	 follow-up	 questions.	 The	 consenting	 process	 should	 explain	 the	 problem	
found	 and	 the	 surgical	 strategies	 planned	 to	 address	 this.	 Potential	 complications	 should	
obviously	be	discussed	and	documented.	
		
9.4.10	 	Pre-operative	planning	
All	revision	cases	performed	for	instability	should	undergo	preoperative	planning	to	allow	a	
clear	strategy	 for	surgical	correction	of	 the	problem.	All	equipment	and	 implants	 required	
should	 be	 requested	 prior	 to	 theatre	 by	 the	 locally	 agreed	 method,	 e.g.	 including	 these	
details	on	 the	operation	 list,	 or	 requested	 through	a	dedicated	kit	planning	 system	which	
should	be	auditable	and	patient-linked	to	allow	for	changes	in	list	planning.	
	
Where	 there	 is	 a	 clearly	 correctable	 reason	 for	 instability	 (such	 as	 an	 undersized	 or	
anteriorised	femoral	component)	revision	using	a	standard	revision	implant	is	preferred,	but	
given	the	underlying	problem	of	 ‘instability’	as	a	diagnosis	 it	 is	sensible	 to	have	a	rotating	
hinged	implant	option	available.	
		
9.4.11		Management	
Non-operative	
Bracing	should	bring	symptomatic	relief	in	unstable	KR	patients.	This	may	not	be	complete	
functional	 relief,	 but	 it	 may	 make	 the	 situation	 bearable,	 avoiding	 the	 need	 for	 revision	
surgery,	or	 this	may	confirm	the	diagnosis	and	allow	the	patient	and	surgeon	the	security	
that	removing	the	instability	will	actually	improve	the	patient’s	symptoms.	Simple	neoprene	
sleeves	 are	 the	 first	 step,	 then	 soft	 hinges,	 rigid	 hinges,	 range	 of	 movement	 hinges	 and	
ultimately	PCL	reinforcing	braces	to	pull	the	tibia	forwards	in	flexion	may	be	useful.	
	
Operative	management		
The	revision	KR	plan	must	address	the	cause	of	the	instability.	This	ranges	from	correction	of	
soft	tissue	balance	and	liner	change	if	the	main	implants	are	well	sized	and	aligned	up	to	full	
revision.	During	 a	 full	 revision	 it	may	 still	 be	possible	 to	use	 a	 ‘posterior	 stabilised’	 insert	
rather	 than	a	condylar	 constrained	design	and	by	doing	 so	 there	 is	 likely	 to	be	 less	 stress	
transfer	to	the	bone	/	implant	interfaces	reducing	the	risk	of	future	loosening.	However	the	
option	to	escalate	to	a	condylar	constrained	(super-stabilised)	insert	or	the	use	of	a	rotating	
hinged	 device	 must	 be	 considered	 and	 where	 not	 routinely	 available,	 care	 should	 be	
transferred	to	a	unit	with	appropriate	implants.	
	
9.4.12		Summary	
Surgery	should	only	be	performed	by	surgeons	with	suitable	experience	and	expertise	after	
appropriate	 MDT	 discussion.	 Surgery	 should	 only	 be	 commenced	 once	 all	 equipment	 is	
confirmed	 to	 be	 available.	 The	 goal	 of	 surgical	 intervention	 is	 the	 correction	 of	 knee	
biomechanics	(joint	line,	patellofemoral	joint,	balance)	allowing	the	appropriate	filling	of	the	



knee	soft-tissue	envelope	to	restore	stability	throughout	range.	Where	there	is	damage	to	
native	ligaments	(e.g.	MCL)	then	a	low	threshold	should	be	given	to	use	of	a	rotating	hinged	
implant.	The	use	of	metaphyseal	augments	and/or	diaphyseal	 fixation	 is	 recommended	 in	
cases	where	fixation	is	more	challenging	–	this	is	particularly	important	where	there	is	bone	
loss	requiring	augmentation	or	there	is	poor	bone	stock.	
	 	



9.5		 Dislocation	
	
9.5.1		 This	 is	an	unusual	but	dramatic	complication	of	knee	arthroplasty.	The	 incidence	 is	
around	0.15-0.5%	[20	21].	For	a	knee	prosthesis	to	dislocate,	significant	instability	must	be	
present	 or	 a	 significant	 force	 applied.	 Dislocation	 can	 be	 solely	 in	 the	 AP	 plane	 or	
multidirectional	with	collateral	ligament	disruption.			
	
9.5.2		 Clinical	presentation	and	Investigation	
Clinical	assessment	of	a	dislocated	knee	arthroplasty	includes	a	full	history	and	examination.	
There	may	have	been	a	previous	history	of	instability.	The	neurovascular	status	of	the	limb	
must	be	clearly	documented.	Careful	inspection	of	the	radiographs	is	required.	Parts	of	the	
implants	may	have	broken,	dissociated,	or	displaced.	 It	may	not	be	possible	 to	 reduce	all	
cases	of	dislocation	with	a	closed	reduction	technique.	Knee	dislocation	can	present	as	part	
of	a	prosthetic	joint	infection.	Standard	investigation	for	PJI	should	be	part	of	the	work	up	in	
these	cases.	
	
9.5.3		 Treatment	options	
In	cases	of	dislocation	with	neurovascular	compromise,	urgent	 reduction	 is	 recommended	
under	 general	 anaesthesia	 and	 image	 intensifier	 guidance.	 Urgent	 advice	 from	 vascular	
surgeons	 is	 recommended	 in	 cases	 of	 vascular	 compromise.	 In	 complex	 scenarios,	 it	 is	
recommended	to	seek	urgent	advice	from	experienced	colleagues	prior	to	attempted	closed	
or	 open	 reduction	 due	 to	 the	 complexities	 of	 implant	 locking	 mechanisms	 and	 specific	
implants.		
	
9.5.4		 In	 primary	 KR,	 AP	 dislocation	 is	 most	 seen	 as	 part	 of	 flexion	 instability	 with	 CR	
implants	with	PCL	disruption	or	imbalance	of	flexion-extension	spaces.	If	the	flexion	space	is	
too	 big	 then	 PS	 implants	 can	 jump	 over	 the	 post	 and	 become	 locked.	 In	 KR	with	mobile	
polyethylene	inserts	(rotating	platform	designs),	the	insert	may	dislocate	or	“spin	out”.	This	
is	often	a	sign	of	flexion-extension	space	imbalance,	and	in	many	cases	is	best	treated	with	
formal	revision	to	a	more	constrained	implant.		
	
9.5.5		 Dislocation	 of	 the	 polyethylene	 component	may	 also	 occur	 in	mobile	 partial	 knee	
replacements.	 Closed	 reduction	 is	 often	 not	 possible.	 The	 polyethylene	 component	most	
often	 dislocates	 anteriorly.	 If	 the	 knee	 is	 balanced	 and	 any	 external	 impingement	 on	 the	
bearing	can	be	removed,	good	success	has	been	achieved	by	performing	a	bearing	exchange	
with	a	thicker	insert	[22	23].	
	
9.5.6		 A	dislocated	revision	knee	replacement	or	distal	 femoral	 replacement	 is	a	complex	
situation.	Knowledge	of	 the	hinge	and	 locking	mechanisms	 is	essential	prior	 to	attempted	
reduction.	An	open	reduction	is	often	required.		
	
9.5.7		 The	integrity	of	the	extensor	mechanism	is	crucial	to	stability	in	TKR	and	if	the	knee	
has	dislocated,	very	careful	examination	is	required.	
	
9.5.8		 It	 is	 recommended	 that	 acute	 patellar	 dislocations	 are	 reduced	 closed.	 Further	
assessment	 of	 the	 alignment	 and	 rotation	 of	 the	 components	may	 identify	 an	 underlying	



cause	 that	 could	 be	 corrected.	 Chronic	 patellar	 dislocation	 post	 TKR	 is	 a	 challenging	
situation	without	a	reliable	solution.	
	
9.5.9		 Surgery	should	only	be	performed	by	surgeons	with	suitable	training,	experience	and	
back	 up	both	within	 the	 surgical	 team	and	 the	 surgical	 equipment	 inventory.	 The	 goal	 of	
surgical	 intervention	 is	 the	maintenance	 of	 knee	 biomechanics	 (joint	 line,	 patellofemoral	
joint	and	balance)	with	stable	implant	fixation	and	a	knee	that	is	stable	in	coronal,	sagittal	
and	axial	planes.	In	some	rare	cases,	arthrodesis	or	even	amputation	may	be	considered	as	
the	best	option.	
	 	



9.6	 Aseptic	Loosening	
	
9.6.1		 Aseptic	loosening	is	defined	as	the	failure	of	the	bond	between	an	implant	and	bone	
in	 the	absence	of	 infection.	 It	 is	 the	 commonest	 cause	 for	 knee	 revision	according	 to	 the	
National	Joint	Registry	accounting	for	38.7%	of	all	revision	cases	[24].	
	
9.6.2		 Aseptic	 loosening	 is	 a	 diagnosis	 of	 exclusion.	 Aseptic	 loosening	 can	 be	 seen	 early,	
due	to	poor	initial	fixation,	or	late,	when	it	is	due	to	mechanical	failure,	polyethylene	wear	
and	osteolysis.	
	
9.6.3		 Clinical	Presentation	
Suspicion	 should	 be	 aroused	 by	 a	 history	 of	 pain,	 particularly	 on	 weight	 bearing.	
Examination	 findings	 are	 often	 limited,	 however	 abnormal	 movement	 of	 the	 knee,	
particularly	in	the	varus/valgus	plane	might	be	detectable	in	gross	prosthetic	loosening.	Care	
should	 be	 taken	 to	 examine	 the	 spine	 and	 ipsilateral	 hip,	 to	 exclude	 sources	 of	 referred	
pain.	
	
9.6.4		 Investigations	
Investigations	should	be	performed	to	exclude	other	causes,	such	as	PJI.		
Radiographs	 should	 include	AP	standing,	 lateral	and	skyline	views	and	should	be	assessed	
for	 the	 presence	 of	 radiolucency	 between	 both	 the	 implant	 /	 cement	 interface	 and	 the	
cement	 /	 bone	 interface.	 Serial	 radiographs,	 where	 possible,	 should	 be	 assessed	 as	
progressive	radiolucency	is	important,	whereas	static	radiolucent	lines	are	non-diagnostic.		
			
CT	 scan	may	exclude	 significant	 rotational	 abnormalities,	 define	osteolytic	 lesions	 and	aid	
reconstructive	 planning.	 Bone	 scans,	 white	 cell	 labelled	 scans	 and	 SPECT	 scans	 are	 not	
recommended	 for	 routine	 use,	 however	 in	 cases	 where	 diagnosis	 is	 not	 straightforward,	
these	 may	 contribute	 to	 decision	 making	 [25	 26].	 Aspiration	 and	 biopsy	 is	 essential	 in	
patients	with	raised	inflammatory	markers.	
	
9.6.5		 Pre-operative	Planning	
Cases	should	all	be	discussed	at	an	MDT.	It	is	the	surgeon’s	responsibility	to	ensure	that	the	
appropriate	equipment	is	available.	
		
9.6.6		 Surgery	
Attention	 should	 be	 paid	 to	 the	 surgical	 approach	 and	method	 of	 extraction.	 This	 should	
include	 the	 planned	 use	 of	 extensile	 procedures	 e.g.	 tibial	 tubercle	 osteotomy.	
Reconstruction	should	be	planned	according	to	available	zones	for	fixation	and	the	degree	
of	constraint	required	[27].	
	 	



9.7		 Polyethylene	wear,	osteolysis	and	the	management	of	bone	defects	
	
9.7.1		 Polyethylene	 has	 been	 present	 in	 TKR	 components	 for	 over	 60	 years.	 Ultra-high	
molecular	weight	polyethylene	(UHMWPE)	and	highly	cross-linked	polyethylene	(HLXPE)	are	
the	two	forms	in	current	usage	for	KR.		
	
9.7.2		 As	 a	 bearing,	 it	 is	 subject	 to	 compression,	 rolling,	 impact	 and	 shear	 forces.	
Mechanisms	 of	 failure	 include	 sterilisation	 with	 oxidation	 and	 free	 radicals,	 modularity,	
overload	and	third	body	wear.	
	
9.7.3		 Cross-linked	polyethylene	has	benefits	in	hip	arthroplasty	which	are	not	yet	so	clear	
in	 knee	 arthroplasty	 due	 to	 the	 more	 complex	 mechanics	 and	 time	 needed	 to	 show	
survivorship	advantage	[28].	It	is	more	brittle,	so	has	higher	risk	of	macroscopic	failure,	but	
more	wear	resistant,	reducing	adhesive	and	abrasive	wear.	
	
9.7.4	 The	 presence	 of	 polyethylene	 wear	 particles	 has	 been	 associated	 with	 the	
development	of	osteolysis	around	joint	replacements.		
	
9.7.5		 The	 clinical	presentation	of	polyethylene	wear	 is	usually	 asymptomatic.	 Early	 signs	
include	 pain,	 synovitis	 or	 swelling.	 Late	 presentation	 can	 be	 with	 aseptic	 loosening,	
component	failure	or	fracture.		
	
9.7.6	 A	detailed	history	 and	examination	 is	 required	with	 radiographs	 and	 inflammatory	
markers.	CT	and	MRI	may	be	helpful	in	the	assessment	of	osteolysis	and	synovitis.		
	
9.7.7	 MDT	discussion	 is	 recommended	 for	all	 cases	under	consideration	 for	 surgery.	The	
surgeon	 and	 hospital	 must	 have	 adequate	 experience	 in	managing	 revision	 knee	 surgery	
cases.		
	
9.7.8		 The	 treatment	 pathway	 can	 be	 classified	 as	 to	whether	 it	 is	 stable,	well	 fixed	 and	
aligned.	 If	 the	 polyethylene	wear	 is	 symptomatic	 and	 associated	with	 osteolysis,	 revision	
surgery	is	recommended.		
	
9.7.9	 If	 there	 is	 symptomatic	polyethylene	wear	 in	 the	absence	of	 lysis	with	a	well-fixed	
implant,	 isolated	 polyethylene	 component	 exchange	 could	 be	 considered	 [29].	 The	
mechanism	of	failure	must	be	reviewed	[30],	as	there	may	have	been	implant	overload	or	
conflict	e.g.	malrotation	which	may	have	led	to	the	wear,	so	exchange	of	the	insert	may	not	
be	appropriate	in	such	cases.	Care	must	be	taken	as	the	locking	mechanisms	differ	between	
manufacturers	and	may	be	damaged	during	 implant	extraction.	Historic	 implants	may	not	
have	revision	inserts	available.		
	
9.7.10		Bone	 defects	 can	 usually	 be	 established	 on	 radiographs.	 CT	 scans	may	 be	 used	 to	
delineate	the	size	and	position	pre-operatively.		
	
9.7.11		In	 cases	 of	 contained	 defects	 with	 implant	 retention,	 bone	 grafting	 is	 possible	
however	it	is	important	to	also	address	the	osteolytic	generator.	The	final	KR	must	be	well	
balanced,	with	stable	fixation	and	ideally	a	new	poly	bearing.	



9.7.12		Uncontained	defects	 pose	 a	 significant	 challenge	 for	 the	 surgeon.	Where	possible,	
the	 implant	 should	 be	 positioned	 on	 stable	 cortical	 bone;	 the	 use	 of	 augments	 may	 be	
required	for	this.	Impaction	grafting,	cones	and	sleeves	have	a	role	in	the	reconstruction	of	
large	 defects,	 however	 their	 support	 may	 be	 compromised	 if	 the	 defect	 is	 uncontained.	
Where	 zones	 1	 and	 2	 are	 compromised,	 enhanced	 zone	 3	 fixation	 will	 be	 required,	 or	
containment	 of	 the	 defect	 achieved	 by	 reconstruction	 techniques.	 Cases	 where	 the	
uncontained	defects	are	too	large	may	require	distal	femoral	or	proximal	tibial	replacement	
prostheses.	Cases	such	as	these	may	be	best	treated	at	a	MRC’s	by	surgeons	with	significant	
expertise,	especially	if	they	involve	young	or	active	patients.		
	 	



9.8		 Progression	of	arthritis	
	
9.8.1	 Progression	 of	 arthritis	 may	 occur	 in	 KR	 where	 the	 patella	 has	 been	 left	 un-
resurfaced,	 or	 after	 partial	 KR	 (medial,	 lateral	 or	 patellofemoral	 arthritis),	 where	 one	 or	
more	of	the	remaining	native	compartments	develops	arthritis.		
	
9.8.2		 Patellofemoral	arthritis	and	secondary	patellofemoral	resurfacing	in	KR.	
Approximately	40%	of	knee	replacements	in	the	UK	undergo	patellar	resurfacing	[24]	at	the	
time	of	primary	TKR.	There	is	evidence	both	for	and	against	patellar	resurfacing	in	modern	
KR	 although	 NICE	 now	 recommends	 resurfacing	 on	 cost-effectiveness	 grounds	 [31].	
Depending	 on	 the	 study	 design,	 either	 no	 difference,	 or	 slight	 advantages	 in	 favour	 of	
patella	resurfacing	are	shown	with	respect	to	lower	revision	rates	and	higher	PROMS.	This	
appears	to	be	influenced	by	implant	design	and	surgeon	preference	[32-36].	
	
9.8.3		 Anterior	 knee	 pain	 (AKP)	 following	 TKR	 is	 multifactorial	 in	 origin.	 Performing	 a	
secondary	patella	resurfacing	for	AKP	cannot	address	all	of	 these	factors.	Not	surprisingly,	
results	 of	 secondary	 resurfacing	 for	 AKP	 are	 unpredictable	 with	 approximately	 44%	 of	
patients	only	showing	improvement	[37	38].	Studies	highlight	the	importance	of	identifying	
the	 cause	 of	 the	 AKP.	 If	 other	 causes	 of	 AKP	 are	 excluded	 and	 true	 arthritis	 progression	
occurs	on	 the	patella,	 then	 secondary	 resurfacing	 is	 likely	 to	be	more	 successful	 although	
little	has	been	published	on	this	specific	group.		
	
9.8.4		 Clinical	presentation	
Patients	with	persistent	AKP	after	TKR	require	a	detailed	history	and	clinical	examination	to	
exclude	other	potential	causes	of	AKP	e.g.	malrotation,	patella	mal-tracking.		A	history	of	a	
pain-free	 TKR	 that	 then	 develops	 AKP	 years	 later,	 is	 more	 likely	 to	 identify	 a	 case	 with	
arthritis	 progression	 as	 a	 cause.	 Examination	 should	 identify	 issues	 with	 patellofemoral	
tracking,	rotational	profile,	the	site	and	type	of	pain	experienced.		
	
9.8.5		 Investigation	
It	 is	 recommended	that	 standing	AP	and	 lateral	 radiographs	are	used	along	with	a	patella	
skyline	view.	A	CT	scan	may	be	useful	in	determining	rotational	abnormalities	or	confirming	
sclerosis	and	cyst	 formation	 in	 the	patella.	There	are	 limited	roles	 for	other	 investigations	
such	as	bone	scans	and	SPECT	scans	which	frequently	appear	hot	even	in	an	asymptomatic	
knee.		
	
9.8.6		 Treatment	
Evaluation	of	the	role	for	secondary	patella	resurfacing	should	be	undertaken	by	a	clinician,	
experienced	in	assessing	knee	arthroplasty,	and	must	be	discussed	or	referred	to	an	MDT.	
Patients	 must	 be	 made	 aware	 of	 their	 treatment	 options,	 including	 non-operative	
treatments,	 as	 well	 as	 the	 personalised	 risks	 and	 benefits	 of	 the	 intended	 procedure,	
including	the	risk	of	failing	to	improve	their	symptoms.	An	NJR	or	SAP	K2	form	or	equivalent	
must	be	completed.	
	
9.8.7		 Progression	of	arthritis	after	partial	KR	
The	 revision	 rate	 after	 partial	 KR	 is	 higher	 than	after	 TKR.	Based	on	pooled	 registry	data,	
82%	of	TKRs	survive	at	 least	25	years,	compared	to	70%	of	UKRs	 [39].	The	reason	 for	 this	



difference	is	multi-factorial.	Revision	of	an	UKR	is	often	seen	as	less	technically	challenging	
and	surgeons	 threshold	 for	 revision	 is	often	 therefore	 lower.	Specifically,	 revision	 rates	of	
UKRs	with	Oxford	Knee	Score	<20	are	5	times	higher	than	TKRs	with	the	same	scores	[40].			
	
9.8.8			 Revision	 rates	 for	UKR	are	affected	by:	patient’s	age,	 surgeon	numbers,	usage	and	
unit	volume.	Studies	from	high	volume	surgeons	using	the	best	performing	implants,	show	
revision	rates	for	UKR	that	approximate	TKR	[41	42].	
	
9.8.9		 Progression	of	arthritis	in	the	un-resurfaced	compartments	is	a	recognised	cause	for	
revision	 of	 UKR	 at	 10	 years.	 Early	 arthritis	 progression	 can	 reflect	 inappropriate	 patient	
selection	or	technical	errors	such	as	over-correction.	Most	UKR’s	will,	however,	not	require	
revision	surgery	for	progression	of	arthritis	within	the	patient’s	lifetime	[43].		
	
9.8.10		Isolated	 PFJR	 appears	 to	 have	 a	 higher	 rate	 of	 arthritis	 progression	 than	 medial	
compartmental	UKR	[44].	However	this	may	be	part	of	a	lifetime	compartmental	strategy	in	
young	patients	and	may	not	necessarily	therefore	be	a	failure	of	technique.	
	
9.8.11		Clinical	presentation	
The	typical	history	is	of	a	well	performing	partial	knee	replacement	that	develops	pain	in	the	
un-resurfaced	part	of	 the	 knee	after	many	years.	Other	possible	 causes	of	pain,	 including	
infection,	require	exclusion.	
	
9.8.12		Investigations	
Weight	 bearing	 radiographs	 of	 the	 knee	 (AP,	 lateral	 and	 skyline)	 are	 required.	 Flexion	
weight-bearing	 views	 (Rosenberg	 or	 Schuss)	may	 be	 better	 at	 identifying	 early	medial	 or	
lateral	 compartment	 narrowing	 respectively.	 Long	 leg	 alignment	 radiographs	 can	 identify	
change	in	alignment.	A	careful	assessment	should	be	made	of	the	existing	implant	to	assess	
for	 signs	 of	 loosening	 or	 implant	 wear.	 MRI	 scans	 may	 identify	 chondral	 lesions,	 bone	
marrow	oedema,	loose	bodies	or	meniscal	tears	to	account	for	the	symptoms.	Implants	may	
degrade	the	MRI	images	unless	metal	suppression	software	is	used.	
	
9.8.13		There	 may	 be	 a	 role	 for	 arthroscopy	 to	 treat	 other	 conditions	 in	 the	 native	
compartments	e.g.	meniscal	tear	or	for	diagnosis.		
	
9.8.14		Treatment	
The	 options	 include	 revision	 to	 TKR	 or	 addition	 of	 a	 further	 compartmental	 replacement	
(such	 as	 adding	 a	 PFJR	or	 lateral	UKR	 to	 a	medial	UKR).	 It	 is	 recommended	 that	 all	 cases	
considered	for	revision	or	addition	of	a	further	compartment	replacement	are	discussed	at	a	
revision	MDT.		
	
9.8.15		Revision	to	TKR	is	indicated	if	there	is	evidence	of	implant	failure,	wear	or	loosening.	
Revision	 of	 a	 UKR	 is	 generally	 easier	 than	 revision	 of	 a	 TKR,	 but	may	 still	 be	 complex.	 It	
should	only	be	performed	in	a	unit	undertaking	revision	knee	replacement	and	by	a	surgeon	
regularly	 performing	 revision	 KR.	 More	 complex	 revision	 implant	 systems	 should	 be	
available	if	required.		
	



9.8.16	 Addition	of	a	 further	UKR,	 for	arthritis	progression	to	a	remaining	compartment,	 is	
rarely	undertaken	in	the	UK	and	there	is	little	long-term	outcome	date	on	this	procedure.	It	
is	recommended	that	it	is	only	performed	by	surgeons	with	significant	experience	in	partial	
knee	 replacement.	 Investigations	 should	 confirm	 that	 there	 are	 no	 problems	 with	 the	
existing	 UKR	 and	 pre-operative	 planning	 should	 ensure	 that	 the	 new	 implant	 can	 be	
appropriately	 positioned	 without	 conflict	 with	 the	 existing	 implant.	 The	 patient	 requires	
appropriate	counselling	and	consenting.		
	
	 	



9.9		 Implant	failure	
	
9.9.1		 Implant	failure	can	be	described	as	either	a	result	of	polyethylene	wear	with	aseptic	
loosening,	fracture	of	the	polyethylene	or	metal	implant	components,	or	dissociation	of	the	
components.	
	
9.9.2		 Polyethylene	fracture	is	uncommon.	It	has	been	described	in	UKR	and	fracture	of	the	
peg	 in	posterior	 stabilised	 components	 can	also	occur.	 Fracture	of	 a	 tibial	meniscal	 insert	
may	occur	after	catastrophic	 failure	of	 the	polyethylene.	Catastrophic	polyethylene	failure	
may	lead	to	metal	component	articulation	causing	secondary	metallosis.		
	
9.9.3		 Failure	 of	 the	 metal	 components	 in	 primary	 TKR	 is	 uncommon.	 Stress	 loading	 of	
components	 through	 inadequate	 support	 after	 massive	 osteolysis	 may	 lead	 to	 implant	
fracture.	Production	errors	leading	to	implant	fracture	are	very	uncommon	due	to	improved	
manufacturing	techniques.		
	
9.9.4		 Failure	of	the	metal	components	in	revision	or	stemmed	TKR	is	also	uncommon,	but	
usually	occurs	at	the	junction	or	connection	of	the	stem	and	body	of	the	implant.	This	may	
be	secondary	to	 inadequate	support	and	fatigue	failure,	or	due	to	 incorrect	connection	or	
locking	of	implants	during	construction.	Dissociation	of	components	may	occur	as	a	result	of	
improper	 locking	 of	 the	 tibial	 insert,	 or	 secondary	 to	 catastrophic	 poly	 wear.	 Hinged	
implants	may	also	dissociate	without	adequate	soft	tissue	support	such	as	chronic	extensor	
failure.		
	
9.9.5	 Clinical	presentation	
Patients	 may	 present	 with	 a	 new	 history	 of	 pain	 and	 /	 or	 acute	 onset	 of	 instability	
symptoms.	 Implant	 fracture	 should	 be	 considered	 in	 older	 prostheses	 (>15	 years	 old).	
Examination	 may	 demonstrate	 abnormal	 movements	 or	 mechanical	 features	 such	 as	
locking.	
	
9.9.6		 Investigation	
Infection	must	be	excluded.	Have	a	high	index	of	suspicion.	
Radiographs	 may	 demonstrate	 evidence	 of	 polyethylene	 wear	 (narrowing	 of	 the	 space	
between	implants),	fatigue	fracture	of	 implants	may	be	subtle	and	only	seen	on	one	view.	
Investigations	such	as	CT	scan	or	nuclear	medicine	scans	(SPECT	CT)	may	have	a	role	to	play	
in	the	identification	of	broken	implants	or	tapers.	
	
9.9.7		 Management	
It	is	recommended	that	all	cases	are	discussed	at	an	MDT.	Appropriate	bracing	or	splinting	
may	be	required	acutely.		There	is	little	role	for	conservative	management	in	the	long-term	
management	of	implant	failure	unless	symptoms	can	be	controlled,	or	the	patient	is	frail	or	
high	risk.	Surgical	planning	must	be	meticulous.	Prepare	for	multiple	scenarios	such	retained	
stems,	 severe	 metallosis,	 fracture	 during	 implant	 removal,	 significant	 bone	 loss	 and	
ligament	insufficiency.		
	 	



9.10	 Stiffness	
	
9.10.1.	Optimal	 knee	 range	 of	 motion	 (ROM)	 post-KR	 is	 dependent	 on	 correct	 implant	
position	/	soft	tissue	balancing	and	a	healthy	soft-tissue	environment	(absence	of	fibrosis	or	
scarring).	 Problems	 in	 these	 two	 domains	 may	 occur	 independently	 or	 concurrently	 to	
reduce	the	ROM	and	result	in	a	stiff	KR.	Stiffness	affects	approximately	20%	of	patients	post-
KR,	 negatively	 affecting	 patient	 satisfaction	 and	 outcomes	 [45].	 Fibrosis	 is	 poorly	
understood,	difficult	to	treat	and	outcomes	are	poor.	
	
9.10.2.	Definition	
Stiffness	due	to	 fibrosis	 is	defined	as	a	 restricted	ROM,	 in	 flexion	or	extension,	 that	 is	not	
attributable	to	osseous	or	prosthetic	block	to	movement	from	mal-positioned	or	incorrectly	
sized	components,	metal	hardware,	ligament	reconstruction,	infection	(septic	arthritis),	pain	
or	other	specific	causes	[46].		
	
9.10.3.	Clinical	Presentation	
Risk	factors	for	development	of	stiffness	are	not	understood,	but	relevant	information	in	the	
history	includes	a	predisposition	to	scarring	(e.g.	Dupuytren’s	disease),	diabetes,	a	history	of	
heterotopic	 ossification,	 infection	 and	 wound	 healing	 problems,	 previous	 knee	 surgery,	
compliance	 with	 physical	 therapy	 post-operatively	 and	 whether	 manipulation	 under	
anaesthetic	(MUA)	has	been	attempted.		
	
9.10.4.	Globalised	 swelling	 unrelated	 to	 effusion	 and	 ROM	 should	 be	 recorded.	 The	
presence	of	a	hard-end	point	on	 testing	 flexion	 /	extension	 is	noteworthy	because	 it	may	
indicate	resistance	to	conservative	measures.		
	
9.10.5.	Investigation	
These	 should	 be	 targeted	 to	 exclude	 infection	 and	 investigate	 implant	 malposition	 [47].	
Plain	radiographs	are	mandatory,	with	long-leg	views.		Alignment	and	rotation	profile	should	
be	assessed	using	3D	imaging	[48	49],	but	the	decision	to	revise	a	stable	implant	that	is	mal-
rotated	 or	 mal-aligned	 is	 challenging,	 results	 are	 unpredictable	 and	 the	 patient	 needs	
careful	 pre-operative	 counselling.	 We	 do	 not	 fully	 understand	 the	 3-dimensional	
interactions	of	a	knee	replacement,	or	 indeed	the	parameters	of	malalignment	so	caution	
should	be	exercised.	
	
9.10.6.	Management	
A	 ROM	 restriction	 should	 be	 identified	 and	 tackled	 early	 in	 post-operative	 patients,	 with	
initiation	of	 intensive	focused	supportive	therapy	and	ensure	adequate	pain	relief	as	early	
as	 possible.	 Referral	 to	 a	 pain	 specialist	 should	 be	 considered.	 The	 preoperative	 range	 of	
motion	 is	 critical	 in	 trying	 to	 realistic	 end	 goals.	 After	 initiating	 investigations	 MDT	
discussion	 should	 occur.	 There	 is	 no	 evidence	 to	 support	 the	 use	 of	 continuous	 passive	
motion	machines	or	other	adjunctive	therapies.	
	
9.10.7.	Manipulation	under	anaesthesia	(MUA)	has	been	shown	to	be	effective	at	improving	
ROM	if	undertaken	within	3-6	months	of	the	primary	TKA	[50].	Full	passive	ROM	should	also	
be	 examined	 and	 recorded	 in	 the	 absence	 of	 pain	 inhibition	whilst	 under	GA.	MUA	 after	
establishment	 of	 a	 chronic	 fibrotic	 state	 is	 not	 advised	 due	 to	 risk	 of	 disruption	 of	 the	



extensor	mechanism	 /	 periprosthetic	 fracture	 and	 this	 is	 especially	 the	 case	 for	 the	older	
patient	 or	 those	 with	 osteoporotic	 bone.	 Pre-	 and	 post-MUA	 ROM	 should	 be	 carefully	
recorded.		
	
9.10.8.	The	decision	to	revise	a	stiff	KR	is	challenging	and	should	be	discussed	in	a	revision	
MDT.	Debridement	may	be	arthroscopic	or	open.	Arthroscopic	arthrolysis	 is	 indicated	 in	a	
well-balanced	and	well-aligned	KR	but	has	poor	results.	Open	arthrolysis	and	removal	of	the	
scar	 tissue	 limiting	 quadriceps	 excursion	 may	 be	 more	 appropriate	 in	 very	 stiff	 knees.	
Revision	 of	 implants	 is	 required	when	 implant-related	ROM	 restriction	 is	 identified.	 Tibial	
tubercle	 elevation	may	 be	 required	 if	 there	 is	 significant	 patella	 baja.	 Careful	 planning	 of	
open	 debridement	 with	 implant	 revision	 is	 necessary	 these	 are	 difficult	 cases	 and	 the	
surgeon	should	be	equipped	and	prepared	to	match	the	level	of	inherent	constraint	of	the	
revision	 component	 with	 the	 post-debridement	 soft	 tissue	 envelope.	 Post-operative	
management	 must	 include	 immediate	 supportive	 focused	 physiotherapy	 ideally	 from	 an	
experienced	member	of	the	team	and	multi-modal	pain	management.		
	
9.10.9.	Outcomes	of	revision	KR	for	stiffness	are	unpredictable	and	inferior	to	outcomes	for	
other	revision	diagnoses,	although	gains	in	ROM	can	be	achieved.	Patients	must	be	carefully	
selected	 and	 counselled	 that	 improvements	 in	 their	 ROM	are	 likely	 to	be	modest	 despite	
surgical	intervention	and	compliance	with	demanding	physiotherapy	regimens	[51].		
	 	



9.11		 Alignment	
	
9.11.1		Alignment	needs	to	be	considered	not	only	in	the	three	dimensional	planes;	coronal,	
sagittal	 and	 axial	 but	 also	 dynamically	 as	 the	 implant	 in	 those	 planes	 interacts.	 Errors	 in	
alignment	 can	 lead	 to	 instability,	 abnormal	 loading	 and	 wear,	 altered	 kinematics	 and	
ultimately	knee	pain	and	potentially	early	failure	of	the	implant	[52-59].			
	
9.11.2		To	diagnose	errors	in	alignment	it	is	important	to	consider	normal	native	anatomy.	In	
the	coronal	plane	 the	distal	 femur	has	 slight	valgus	alignment	 (0°	 to	4°)	and	 the	proximal	
tibia	has	slight	varus	alignment	 (1°	 to	5°)	 [60	61].	The	proximal	 tibia	has	a	posterior	slope	
with	 a	 wide	 variation	 with	 the	 majority	 being	 around	 1°	 to	 9°	 [62],	 while	 distal	 femoral	
flexion	usually	lies	between	0°	and	3°	in	the	sagittal	plane	[63].		
	
9.11.3		Due	 to	 concerns	 regarding	 implant	 failure	 in	 early	 prosthesis	 designs	 [54	 64	 65],	
surgeons	have	traditionally	aimed	for	neutral	mechanical	alignment	of	the	prosthetic	 joint	
by	implanting	both	femoral	and	tibial	components	perpendicular	to	the	mechanical	axis	of	
the	limb	in	the	coronal	plane.	Posterior	tibial	slope	is	usually	based	on	the	recommendation	
of	 the	 prosthesis	 manufacturer	 and	 typically	 lies	 within	 0°	 to	 7°.	 	 Femoral	 axial	 rotation	
traditionally,	is	based	on	3°	of	external	rotation	from	the	posterior	condylar	line	and	is	said	
to	 approximate	 to	 the	 surgical	 transepicondylar	 axis	 (TEA)	 [61].	 Evidence	 remains	
insufficient	to	recommend	a	reference	axes	for	 intra-operative	rotational	alignment	of	the	
tibial	 baseplate	 but	 optimal	 rotation	 lies	 somewhere	 between	 a	 line	 drawn	 from	 the	
posterior	 cruciate	 ligament	 posteriorly	 to	medial	 third	 and	 lateral	 two-thirds	 of	 the	 tibial	
tuberosity	[66].		
	
9.11.4		Alternative	alignment	philosophies	have	been	utilised	over	the	 last	15	years.	These	
techniques	include;	Anatomic	alignment,	Kinematic	alignment,	Individualised	alignment	and	
Functional	 alignment.	 These	 alternative	 alignment	 philosophies	 generally	 adhere	 more	
closely	 to	 the	 native	 knee	 anatomy.	 	 It	 is	 therefore	 imperative	 when	 diagnosing	
misalignment	to	understand	what	the	desired	alignment	goals	were	and	then	whether	these	
were	 achieved	 or	 not.	 The	 historical	 literature	 of	 alignment	 is	 focussed	 on	 achieving	 a	
coronal	alignment	goal	HKA	of	zero,	with	failure	being	outside	of	+/-	3°,	however	this	 isn’t	
the	 case	 if,	 for	 example	 the	HKA	 5°	 varus	was	 intentional.	 Care	 is	 clearly	 required	 in	 this	
area.	
	
9.11.5		Clinical	Presentation	
Identify	 the	 patient’s	 main	 presenting	 complaint	 i.e.	 pain,	 stiffness,	 instability,	
patellofemoral	 problems.	 These	 issues	 then	 need	 to	 be	 correlated	 with	 any	 potential	
alignment	issues.	Identify	the	timeline	of	the	issues,	in	terms	of	the	onset	of	symptoms,	in	
the	post-operative	period	e.g.	acute	versus	chronic.		
	
9.11.6		Details	of	the	patient’s	pre-operative	alignment	should	be	reviewed	where	possible.	
This	 should	 include	 details	 of	 the	 pre-operative	 examination	 and	 if	 available	 long	 leg	
radiographs,	 particular	 attention	 should	 be	 paid	 to	 the	 overall	 alignment,	 joint	 line,	
posterior	 tibial	 slope	 and	 patella	 height.	 The	 original	 operation	 note	 should	 be	 reviewed,	
what	implants	were	used	and	what	alignment	philosophy	was	followed.	Examination	should	



include	overall	alignment	of	the	lower	limb	in	the	coronal	and	sagittal	planes,	stability	and	
balance	and	assessment	of	the	patellofemoral	joint.	
	
9.11.7		Investigations	
A	comparison	needs	to	be	made	between	all	pre	and	post-operative	radiographs.	Long	leg	
radiographs	 are	 essential	 to	 assess	 alignment.	 Patella	 skyline	 views	 may	 assess	 the	
patellofemoral	 balance	 but	 are	 a	 static	 assessment	 and	 may	 not	 reflect	 the	 dynamic	
interaction.	 A	 CT	 scan	 of	 the	 knee	 is	 the	 best	 for	 overall	 supine	 alignment	 and	 segment	
lengths	as	well	as	being	key	 for	 rotational	alignment.	Assess	 the	patellofemoral	alignment	
on	axial	slices	and	the	relationship	of	the	femoral	component	to	the	TEA.	The	rotation	of	the	
tibial	 component	 in	 relation	 to	 the	 femoral	 component	may	be	assessed	as	per	 the	Perth	
protocol	[48].	However,	remember	that	unless	you	have	a	full	preoperative	CT	you	do	not	
know	where	this	particular	patient	started	from.	
	
Additional	 information	 can	 be	 gained	 through	 comparison	with	 the	 other	 knee,	 although	
caution	 should	 be	 exercised	 to	 avoid	 over	 interpretation.	 The	 formal	 assessment	 of	
rotational	 alignment	 is	 complex	 and	must	 be	 considered	 in	 3D.	 Consider	 the	 concept	 of	
‘cumulative	 errors’,	 where	 multiple	 small	 errors	 in	 positioning	 of	 implants	 may	 lead	 to	
overall	misalignment	and	imbalance	[67].		
	
9.11.8	Treatment	
The	 treatment	 principles	 for	 revision	 surgery	 have	 been	 stated	 already.	 Nowhere	 is	MDT	
discussion	 more	 essential	 than	 in	 the	 early	 problematic	 knee	 with	 potential	 alignment	
issues.	Clear	identification	of	significant	errors	in	alignment	should	be	addressed	at	the	time	
of	revision	surgery,	along	with	achieving	the	joint	line	restoration,	balance,	implant	fixation	
and	patellofemoral	tracking.		
	 	



9.12		 Non-Surgical	Care	Pathways	
	 		
Diagnosis	and	pathways	
9.12.1		Problematic	KR	patients	can	have	numerous,	mixed	and	often	complex	aetiologies.		
	
9.12.2		Revision	surgery	is	not	always	the	most	appropriate	treatment	for	problematic	KRs.	
	
9.12.3		Problematic	 knee	 replacement	 patients	 can	 suffer	 with	 surgical	 and	 non-	 surgical	
causes.	Often	multiple	factors	both	surgical	and	non-surgical	can	contribute	to	symptoms	in	
the	same	patient	[68].	
	
9.12.4	 The	 SPECIFIC	 criteria	 can	provide	a	 framework	 for	 the	 identification	of	 causes	 that	
may	 have	 a	 surgically	 correctable	 solution.	 This	 list	 however	 is	 not	 exhaustive,	 and	 the	
presence	of	a	SPECIFIC	cause	does	not	necessarily	mean	surgery	is	indicated	[69].		
	
9.12.5		Where	 a	 SPECIFIC	 cause	 is	 not	 identified	 there	 will	 be	 a	much	 lower	 chance	 that	
surgery	will	benefit	the	patient.3	Revision	for	pain	alone	(after	both	TKR	and	UKR)	without	
an	identifiable	cause	is	often	unsuccessful	[70].		
	
9.12.6		Non-surgical	pathways	and	treatments	may	be	appropriate	as	adjunctive	treatments	
for	patients	with	multi-factorial	aetiology	[71].	
	
9.12.7		An	 MDT	 discussion	 is	 recommended	 for	 every	 patient	 with	 a	 problematic	 KR	 in	
whom	a	surgical	cause	is	not	identified.	Referral	for	a	second	opinion	within	regional	clinical	
networks	is	encouraged,	especially	in	complex	cases.	A	treatment	plan	should	be	formulated	
as	early	as	possible	following	presentation.	
	
9.12.8		Every	revision	unit	and	major	revision	centre	should	have	a	non-surgical	pathway	for	
these	patients,	which	may	involve	pain	services,	physiotherapy	or	other	specialist	teams.4		
	
Pain	after	knee	replacement	
9.12.9		Non-surgical	 factors	associated	with	painful	KR	 include	neuropathic	pain,	high	BMI,	
referred	pain	(spine,	hip,	vascular),	central	sensitisation	and	psychosocial	factors	[70-72].	
	
9.12.10	Neuropathic	pain	peaks	at	6-12	weeks	post-surgery,	 is	 common,	 resolves	 in	many	
but	 persists	 in	 around	 6%	 of	 knee	 replacement	 patients.	 It	 is	 often	 more	 severe	 than	
nociceptive	pain	and	affects	quality	of	life	more	adversely	[68	73].	
	
9.12.11	Features	of	neuropathic	pain	may	 include	pain	 that	 is	unchanged	by	surgery,	pain	
from	which	 there	 is	 no	 relief	 despite	 rest	 and	 analgesia,	 pain	 that	 is	 diffuse	 and	 hard	 to	
localise,	pain	that	radiates	towards	or	away	from	the	knee,	feelings	of	pressure,	numbness,	
sensitivity,	burning,	stinging,	electric	shocks	or	rigidity.	This	can	be	assessed	using	a	number	
of	validated	scoring	systems	the	most	widely	used	of	which	is	the	PainDETECT,	which	can	be	
useful	 clinically	 [74].	 There	 are	 UK	 NICE	 guidelines	 for	 the	 assessment	 and	 treatment	 of	
neuropathic	pain	[71].		
	



9.12.12	Pain	for	most	patients	is	multifactorial.	A	multimodal	approach	to	pain	management	
is	therefore	appropriate	for	all	patients.	
	
Psychosocial	impact	
9.12.13	The	psychosocial	impact	of	chronic	pain	related	to	knee	replacement	surgery	can	be	
significant.	 Anxiety	 and	 depression,	 poor	 social	 support,	 social	 isolation,	 economic	 and	
medico	legal	factors	may	all	play	a	role.	Such	issues	should	be	considered,	openly	discussed	
and	 with	 appropriate	 patient	 consent	 should	 prompt	 referral	 most	 commonly	 through	
primary	care	or	pain	services	[68	71].	
	
Non-surgical	treatment	of	patients	after	multiple	revisions	
9.12.14	 There	 are	 patients	 who	 have	 undergone	 multiple	 previous	 revision	 procedures	
where	 further	 reconstruction	may	not	be	possible	or	desirable.	The	risk	of	 infection	being	
present	after	multiple	unsuccessful	revision	procedures	is	high.	
	
9.12.15	 It	 is	 recommended	 that	 these	 complex	 cases	 are	 reviewed	 at	 an	 MDT	 with	 the	
wishes	of	the	patient	considered.	Patients	and	their	families	must	be	made	aware	not	only	
of	 the	 risks	 of	 further	 major	 surgery,	 but	 also	 of	 the	 risk	 of	 further	 deterioration	 with	
conservative	 or	 suppressive	 treatment	 (such	 as	 sepsis,	 fracture,	 lysis	 or	 implant	 failure).	
Conservative	 treatment	 does	 not	mean	 no	 treatment.	 Consider	 psychological	 support	 for	
these	patients.	
	
9.12.16	In	chronic	PJI	the	microbiology	team	may	be	able	to	advise	an	oral	antibiotic	option	
that	the	patient	can	take	for	the	long	term	to	suppress	the	infection.	Ideally	this	antibiotic	
should	be	well-tolerated	by	the	patient,	effective	at	 treating	the	 infection,	and	with	a	 low	
risk	profile	of	 causing	other	problems.	 In	 cases	where	a	 sinus	 is	present,	 consider	using	a	
stoma	bag	to	collect	 the	 fluid.	Antibiotics	may	not	be	 indicated	 in	such	cases	with	sinuses	
due	to	the	presence	of	multiple	organisms	and	the	risk	of	developing	further	resistance.	
	
9.12.17	It	is	recommended	that	patients	are	monitored	at	regular	occasions	to	ensure	there	
is	no	further	significant	deterioration	or	failure	of	the	implant	or	implant	fixation.		
	
9.12.18	It	is	the	responsibility	of	every	revision	unit	and	revision	centre	to	improve	the	care	
of	patients	with	problematic	knee	 replacements.	The	BOAST	standards	specifically	 require	
the	 provision	 of	 a	 non-surgical	 care	 pathway.	 The	 benefit	 to	 patients	 of	 treating	 pain,	
anxiety	and	depression	irrespective	of	cause	should	not	be	underestimated	and	treatment	
should	not	be	delayed	whilst	investigations	progress.	
	 	



9.13		 Re-revision	
	
9.13.1	 Re-revision	surgery	procedures	can	be	more	complex	and	unpredictable.	
	
9.13.2		Take	 a	 full	 history	 and	 document	 the	 previous	 surgeries	 and	 dates.	 Obtaining	
previous	medical	records	and	 implant	details	will	provide	 information	on	the	compatibility	
and	extraction	challenges	of	the	patient’s	current	implants.		
	
9.13.3		It	is	helpful	to	establish	whether	any	of	the	previous	surgeries	had	been	considered	
successful.	Spend	time	with	the	patient	and	their	relatives	to	establish	the	expectations	they	
may	have	from	further	revision	surgery,	and	whether	 it	 is	realistic	that	those	expectations	
can	be	achieved.		
	
9.13.4		Depending	upon	the	indication,	re-revision	surgery	may	involve	the	revision	of	some	
or	all	of	the	implant	components.	In	the	absence	of	infection,	further	investigations	such	as	
nuclear	medicine	 imaging	 or	 SPECT	 CT	may	 play	 a	 role	 in	 establishing	 whether	 both	 the	
femoral	and	tibial	components	are	loose.	
	
9.13.5		In	 cases	 of	 infection,	 it	 is	 recommended	 that	 all	 components	 are	 removed	 and	
revised.	 Have	 a	 high	 index	 of	 suspicion	 for	 infection	 in	 re-revision	 cases	 and	 consider	
aspiration	and	biopsy.	
	
9.13.6	 It	 is	 recommended	 that	 for	 all	 cases	 of	 re-revision	 surgery,	 a	 referral	 to	 a	 major	
revision	centre	is	made.	All	cases	must	be	discussed	at	a	regional	MDT.	
	
9.13.7		The	removal	of	well-fixed	stemmed	components	is	challenging.	Implant	removal	can	
lead	 to	 significant	 bone	 loss.	 Adequate	 equipment	 and	 implants	must	 be	 available	 for	 all	
potential	eventualities.	
	
9.13.8		Postoperative	higher	level	care	such	as	POSU,	HDU	or	ITU	must	be	provided	for	the	
initial	24-48hrs.	
	 	



9.14		 Salvage	procedures:	total	femoral	replacement,	arthrodesis	and	amputation	
	
9.14.1		There	are	cases	where	multiple	previous	surgeries	have	been	attempted,	often	with	
previous	infection,	where	there	are	very	few	reconstructive	options	left.	In	such	cases,	it	is	
important	to	spend	time	with	the	patients,	establishing	their	expectations	and	wishes.	They	
must	 understand	 that	 treatment	 options	 are	 limited	 and	 the	 functional	 outcome	 can	 be	
poor.	 The	 most	 appropriate	 management	 may	 be	 to	 perform	 no	 more	 surgery;	 such	 as	
managing	 the	 sinus	 with	 a	 stoma	 bag	with	 long-term	 antibiotics.	 Chronic	 pain	 should	 be	
addressed	and	adaptations	made	around	the	home.		
	
9.14.2		These	 patients	 must	 be	 managed	 by	 major	 revision	 centres,	 with	 regional	 MDT	
discussions	 and	 ideally	 seen	 in	 combined	 complex	 clinics	 or	 second	 opinions	 from	
experienced	colleagues.	Dual	consultant	operating	is	recommended.	
	
9.14.3		In	 cases	where	 surgery	 is	 indicated,	 such	 as	 in	 periprosthetic	 fractures,	 impending	
fractures	 or	 severe	 deformity,	 it	 is	 recommended	 that	 discussions	 occur	 at	 the	 outset	
regarding	 salvage	 treatment	 and	 the	 limited	 goals	 of	 further	 reconstructive	 surgery,	
arthrodesis	 and	 amputation.	 Involvement	 with	 a	 limb	 counselling	 service	 early	 is	
recommended.	
	
Total	femoral	replacement	
9.14.4	 Total	 femoral	 replacement	 (TFR)	 is	 indicated	 after	 failed	 treatment	 of	 the	 femur	
where	there	is	no	further	reconstructive	option	available.	For	instance,	a	fracture	with	bone	
loss	between	a	revision	hip	and	knee	replacement.	
	
9.14.5	 TFR	 is	only	 indicated	 in	 the	absence	of	 infection.	 It	 is	major	 surgery	 that	may	also	
require	 revision	 surgery	 of	 both	 the	 acetabulum	 and	 tibial	 component.	 Consider	 using	
implants	that	are	compatible	with	pre-existing	implants	where	possible.	Consider	using	two	
surgical	teams	intra-operatively.	
	
9.14.6	 TFR	is	a	procedure	that	should	be	performed	only	by	experienced	revision	surgeons	
as	specialist	centres.		
	
Arthrodesis		
9.14.7	Arthrodesis	may	be	considered	in	cases	with	severe	bone	or	soft	tissue	defects,	often	
with	an	non-reconstructable	extensor	mechanism.		
	
9.14.8	 The	 patient	will	 have	 usually	 undergone	multiple	 previous	 procedures	 and	 further	
reconstruction	may	not	be	possible.	There	 is	 likely	to	be	 insufficient	bone	to	achieve	bony	
union,	so	a	fusion	nail	with	cement	augmentation	should	be	used.		
	
9.14.9	 The	outcome	from	arthrodesis	is	generally	poor	and	patients	are	often	not	satisfied	
with	the	resulting	disability.	
	
Amputation	
9.14.10	In	cases	where	further	reconstructive	surgery	is	not	possible,	either	due	to	medical,	
microbiological	or	structural	reasons.	Amputation	may	be	the	only	option	available.		



9.14.11	The	 indications	 for	amputation	 include	on-going	uncontrollable	sepsis,	 severe	soft	
tissue	compromise,	severe	pain	or	patients	may	choose	this	option	as	they	feel	they	can	no	
longer	manage	their	current	disability.		
	
9.14.12			It	is	recommended	that	all	patients	are	referred	to	an	appropriate	limb	counselling	
service	 in	advance	of	amputation	surgery	and	consideration	must	be	taken	to	 identify	 the	
most	 appropriate	 surgeon	 with	 skills	 in	 amputation	 surgery	 and	 more	 importantly	
appropriate	aftercare.	Debridement	of	the	 intra-medullary	canal	of	the	femur	may	also	be	
required	in	addition	to	implant	removal.		
	
9.14.13		In	an	elderly	patient,	the	chance	of	ambulation	and	limb	fitting	is	likely	to	be	low,	
and	function	is	generally	very	poor.	
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10.	 Preparation	for	surgery	
	
10.1		 Pre-operative	assessment	and	patient	optimisation		
	
10.1.1	 Pre-operative	 assessment	 of	 the	 patient	 undergoing	 revision	 knee	 replacement	
surgery	 requires	 a	 multi-disciplinary	 approach	 and	 should	 occur	 in	 a	 managed	 clinical	
setting.	
	
10.1.2	 The	process	of	determining	patient	fitness	should	begin	in	the	outpatient	clinic.			
	
10.1.3	 It	is	recommended	that	complex	cases	should	be	routinely	discussed	at	an	MDT	[1].			
	
10.1.4	 Patients	 should	 be	 prioritised	 based	 on	 the	 indication	 for	 revision	 and	 potential	
avoidable	morbidity.		The	additional	morbidity	and	risks	associated	with	COVID-19	should	be	
considered.	 	 Documentation	 published	 by	 the	 BOA	 “Attributing	 priority	 to	 elective	 knee	
operations/patients	during	the	re-introduction	of	elective	care”	can	be	used	[2].	
	
Patient	optimisation	
10.1.5	 Patients	should	be	screened	and	treated	for	anaemia	as	per	local	protocols	and	the	
international	consensus	statement	(HB	<13)	to	reduce	the	risk	of	perioperative	transfusion.	
	
10.1.6	 Whilst	 some	 patient	 awaiting	 revision	 knee	 surgery	may	 have	 anaemia	 of	 chronic	
disease	(secondary	to	infection)	any	unexplained	anaemia	should	be	referred	to	the	GP	for	
appropriate	investigation.	
	
10.1.7	 Guidance	 for	diabetic	patients	 and	 their	management	perioperatively	 should	be	 in	
place	 as	 detailed	 in	 the	 NCEPOD	 diabetic	 report	 recommendations	 [3].	 Ideally	 a	 target	
HBA1c	 <69mmol/l	 is	 recommended.	 	 Poorly	 controlled	 diabetes	 is	 associated	with	 higher	
surgical	perioperative	morbidity,	including	infection	and	wound	healing	problems.	
	
10.1.8	 High	risk	cases	(from	a	medical	or	surgical	point	of	view)	may	benefit	from	an	early	
referral	to	a	high-risk	anaesthetic	clinic	for	an	in-depth	discussion	of	the	risks	of	anaesthesia	
and	surgery.	
	
Pre-operative	assessment	
10.1.9		All	 patients	 should	be	 reviewed	 in	a	pre-operative	 clinic	 taking	account	of	medical	
and	surgical	co-morbidities,	documentation	should	be	visible	across	all	sites.			
	
10.1.10	 	 	 A	 senior	 anaesthetic	 assessment	 is	 important	 in	 this	 setting	 and	 should	 occur	
within	6	weeks	prior	to	surgery.			
	
10.1.11	 	 	 Routine	 blood	 and	 urine	 investigations,	 essential	 microbiology	 assessment	 and	
cardiac	 assessment	 should	 be	 performed	 and	 verified	 by	 the	 list	 anaesthetist.	 	 It	 is	
recognised	that	not	all	patients	will	fall	within	the	“medically	fit”	category	and	will	require	
additional	 assessment	 and	 optimisation,	 which	 should	 occur	 expeditiously	 to	 avoid	
unnecessary	delay.	
	



10.1.12		 	The	likelihood	of	requiring	a	blood	transfusion	should	be	assessed	collectively	by	
the	 surgeon	and	anaesthetist	 and	necessary	provision	 such	as	 transfusions	or	 cell	 salvage	
made	available.			
	
10.1.13		 	For	patients	deemed	high	risk	an	increased	dependency	bed	may	be	required	on	
their	individualised	anaesthetic	assessment.			
	
Approaching	the	date	of	surgery	
10.1.14	 	 	 Infection	 control	 measures	 for	 MRSA	 and	 MSSA	 screening	 should	 be	 in	 place.		
Patients	with	a	positive	MRSA	result	will	require	treatment	as	guided	by	local	microbiology	
policy.		Patients	will	need	to	be	admitted	down	a	Green	pathway	with	appropriate	pre	and	
post-operative	self-isolation	and	COVID-19	screening.		
	
10.1.15			24-48	hours	prior	to	surgery	the	patient	should	be	contacted	to	reduce	avoidable	
on	day	cancellation.	Any	medications	that	are	required	to	be	stopped	should	be	reiterated	
to	 the	patient.	Cancellation	on	 the	day	of	 surgery	 leads	 to	 a	negative	patient	experience,	
requirements	for	rescheduling	and	financial	loss	to	the	institution.	
	
10.1.16	 	 	 A	medicines	 reconciliation	 should	 occur	with	 the	 involvement	 of	 pharmacists	 if	
required.		This	should	be	ratified	by	the	medical	and	pharmacy	teams	on	the	day	of	surgery.	
	 	



10.2		 High	risk	anaesthesia	service	(HRAS)	
	
10.2.1	 The	 purpose	 of	 a	 HRAS	 service	 is	 to	 provide	 senior	 anaesthetic	 input	 early	 in	 the	
decision-making	process	prior	to	revision	surgery.	
	
10.2.2	 HRAS	provides	the	patient	(and	their	 family)	the	opportunity	to	discuss	the	risks	of	
their	proposed	surgery	and	anaesthetic	and	can	help	guide	treatment	options	in	challenging	
cases.	
	
Referral	criteria	and	pathway	for	HRAS		
10.2.3	 The	options	include	either	that	all	revision	surgery	cases	are	reviewed	for	risk	by	the	
HRAS	service,	or	 that	only	 specific	 cases	are	 referred	dependent	on	 locally	agreed	criteria	
such	as	comorbidities	(eg	ASA	3),	frailty	and	complexity	of	the	proposed	surgery.	
	
10.2.4	 In	 order	 for	 HRAS	 to	 function	 well,	 the	 team	 must	 have	 access	 for	 booking	
investigations	(echo,	pulmonary	function	tests),	a	robust	system	for	tracking	and	acting	on	
outstanding	 investigations	 and	 clear	 lines	 of	 referral	 for	 other	 hospital	 specialities	
(cardiology,	respiratory,	diabetes,	haematology).	
	
10.2.5	 HRAS	 should	 function	 as	 an	 adjunct	 to	 the	 Revision	 KR	 MDT	 to	 plan	 optimal	
perioperative	care	(robust	prehabilitation	service,	with	physiotherapy,	OT,	HFOP	input).	
	
10.2.6	 For	tertiary	referrals	who	may	have	travelled	long	distances,	a	one-stop	nursing	pre-
assessment	 clinics	 should	 be	 available	 on	 the	 same	 date	 as	 the	 outpatient	 clinic	
appointment.	
	
Outcome	of	the	HRAS	assessment	
10.2.7	 A	standardised	 letter	 to	 the	 referring	surgical	 team	with	 the	 following	outcomes	 is	
recommended:	

• Numerical	estimations	of	risks	–	morbidity	(including	AKI),	mortality	using	2-3	locally	
agreed	risk	calculators	

• Frailty	assessment	by	using	a	recognised	frailty	estimation	score	
• Detailed	documentation	of	the	shared	decision-making	discussion	
• Clear	plans	for	optimisation	–	pre-,	intra-	and	post-op.	
• Recommended	post-operative	level	of	care	based	on	local	guidelines.		
• Provision	of	opportunity	for	further	discussion	

	
10.2.8	 High	 Dependency	 Unit	 (HDU),	 Intensive	 Treatment	 Unit	 (ITU)	 and	 Enhanced	
Postoperative	Surgical	Unit	(POSU)	must	be	available	for	all	revision	KR	patients.	 	
		
10.2.9	 	All	revision	KR	patients	should	have	enhanced	postoperative	nursing	care	(level	1.5	
POSU)	 for	 their	 first	 24-48hrs.	 The	 standards	 for	 level	 1.5	 post-operative	 care	 have	 been	
published	 in	 the	 publication	 Enhanced	 Care:	 Guidance	 on	 service	 development	 in	 the	
hospital	setting	by	the	Faculty	of	Intensive	Care	Medicine	in	2020	[4].	The	key	principles	are	
personalised	 24-hour	 care	 in	 a	 peaceful	 environment,	 with	 anaesthetic	 medical	 support	
provision	and	the	ability	to	manage	vasopressor	infusions	and	arterial	lines.	
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11.							Hospital	admission	and	theatre	scheduling											
	
11.1		 Planning	admission	
	
11.1.1	 Determining	 a	 patient’s	 fitness	 for	 surgery	 should	 begin	 at	 the	 first	 outpatient	 or	
emergency	 department	 attendance.	 Patients	 may	 be	 reminded	 of	 GP	 health	 advice	
regarding	cessation	of	smoking,	weight	loss,	alcohol	consumption	and	exercise.	Primary	care	
screening	by	the	general	practitioner	will	help	to	detect	significant	clinical	problems	before	
the	pre-admission	assessment	and	aid	the	identification	of	patients	that	may	require	further	
investigation.		
	
11.1.2	 The	 requirement	 for	 additional	 subspecialty	 involvement	 (e.g.	 plastics	 /	 vascular	
surgeons)	identified	during	MDT	discussion	should	be	coordinated	for	the	admission	date.	
	
11.1.3	 Patient	 education	 prior	 to	 surgery	 may	 be	 provided	 to	 the	 patient	 or	 relatives	
following	 the	 initial	 outpatient	 clinic.	 This	 information	 needs	 to	 be	 specific	 for	 revision	
surgery	in	a	format	(DVD,	booklet,	or	website)	and	a	language	that	is	readily	accessible	and	
understandable	to	the	patient	[1	2].	
	
11.1.4	 Attendance	at	a	pre-operative	education	group	(Joint	School)	around	the	time	of	the	
preoperative	 assessment	 clinic	 may	 be	 beneficial.	 Joint	 School	 education	 surrounding	
primary	 knee	 replacement	 leads	 to	 a	 reduction	 of	 patient	 anxiety	 and	 length	 of	 hospital	
stay.	
	
11.1.5	 Coordination	 for	preoperative	assessment	 should	occur	within	 six	weeks	 [3]	of	 the	
surgical	date.	
	
11.1.6	 Discussion	between	a	patient	and	the	surgeon	or	a	trained	senior	team	member	[4	
5],	 should	 take	 place	 around	 the	 time	 of	 the	 preoperative	 assessment	 clinic	 as	 part	 of	 a	
process	of	consent	[4	6].	
	
11.1.7	 Discharge	 planning	 should	 take	 place	 taking	 into	 consideration	 patient	 co-	
morbidities,	home	circumstances	and	availability	of	carers	after	discharge	from	hospital.	To	
avoid	 cancellations,	 a	 specialist	 nurse	 should	 phone	 patients	 in	 the	 days	 leading	 up	 to	
admission	to	remind	patients	to	stop	medications	and	ensure	there	have	been	no	changes	
of	circumstance.		
	
11.1.8	 The	 integrated	 care	 services	 should	 allow	 for	 all	 patient-related	 information	 to	 be	
available	 on	 admission.	 This	 would	 particularly	 include	 documentation	 highlighting	 any	
special	investigations	or	individualised	patient	decisions	at	preoperative	assessment.	
	 	



11.2		 Scheduling	theatre	time	
	
11.2.1	 Theatre	 time	 is	 a	 precious	 resource	 that	 should	 be	 optimised	 to	 achieve	 safe,	
repeatable	and	consistently	efficient	surgery.			
	
11.2.2	 Cases	 should	 be	 planned	 in	 advance,	 involving	 the	 surgeon	 and	 theatre	 staff	 to	
coordinate	kit	availability,	special	equipment	and	list	order.	It	is	important	that	the	theatre	
list	is	achievable.		
	
11.2.3	 It	 is	 recommended	 that	 the	 core	 theatre	 team	 (surgeon,	 anaesthetist,	 ODP	 and	
senior	scrub	personnel)	for	every	list	is	consistent	on	a	week	to	week	basis.	The	theatre	staff	
must	 be	 trained,	 with	 trained	 surgical	 assistants	 and	 a	 ‘runner’	 fully	 familiar	 with	 the	
instrumentation	and	prostheses.		
	
	 	



11.3	 Patient	admission	
	
11.3.1	 Patients	 should	be	admitted	 to	a	dedicated	 ring	 fenced	elective	orthopaedic	ward,	
with	 staff	 appropriately	 trained	 in	 the	 care	 of	 arthroplasty	 patients.	 There	 should	 be	
adequate	 time	 allowed	 before	 the	 operation	 to	 allow	 routine	 pre-operative	 and	 pre-
anaesthetic	procedures	to	be	completed.		
	
11.3.2	 Infection	 control	 protocols	 should	 exist	 to	 minimise	 the	 risk	 of	 cross-infection	 in	
hospital.	 Facilities	 must	 be	 available	 for	 isolating	 patients	 known	 to	 be	 infected	 with,	 or	
carrying,	pathogenic	organisms.	
	
11.3.3	 Admissions	should	occur	on	the	day	of	surgery	and	may	be	staggered	over	the	day	to	
minimise	fasting	times	and	reduce	patient	anxiety.	However,	staggering	staffing	times	limits	
potential	 flexibility	 within	 the	working	 day	 and	 can	 have	 a	 detrimental	 effect	 on	 theatre	
efficiency.	
	
11.3.4	 Perioperative	fasting	should	be	actively	managed	to	minimise	physiological	stress.	
	
11.3.5	 The	consent	form	signed	in	advance	at	the	time	of	the	consent	clinic,	is	confirmed	on	
the	 day	 of	 surgery	 by	 the	 operating	 surgeon.	 The	 operating	 surgeon	 should	 verify	 the	
surgical	site	marking	as	per	best	practice	to	avoid	any	never	events.	 Indelible	marker	pens	
should	be	used.			
	
11.3.6	 The	World	Health	Organisation	[7]	surgical	safety	checklist	should	be	followed	prior	
to	the	onset	of	surgery.	This	process	includes	pre	and	post-surgery	briefing,	sign	in	prior	to	
anaesthesia,	 “stop	before	 you	block”	 for	 regional	 anaesthesia,	 the	 time	out	 pause	before	
surgery	begins	and	sign	out.	
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12.		 	Hospital	staff	and	inpatient	facilities.	
	
12.1		 Infrastructure	and	facilities	
	
12.1.1		Rev	KR	surgery	should	occur	in	dedicated	identified	units,	where	ring	fenced	elective	
orthopaedic	beds	are	available.	
	
12.1.2		All	surgery	should	occur	in	dedicated,	clean,	elective	arthroplasty	theatres.	
	
12.1.3		COVID-19	pathways	should	be	 in	place	to	minimise	patient	risk	when	revision	knee	
elective	surgery	is	performed.			
	
12.1.4			All	patients	undergoing	Rev	KR	should	have	access	 to	 level	1.5	nursing	care	 in	 the	
immediate	 post	 operative	 period.	 	 Increased	 dependency	 facilities	 must	 be	 available	 in	
major	revision	knee	centres	(MRC).	
	
12.1.5			Provision	 should	 be	 in	 place	 to	 provide	 additional	 medical	 support	 for	 patients	
recovering	 in	hospital.	 In	addition	to	the	treating	core	medical	teams	it	 is	advisable	where	
possible	 to	 involve	acute	pain	 teams,	 specialist	nurses,	physiotherapists	and	 rehabilitation	
teams	to	facilitate	safe	and	early	discharge.	
	
12.1.6		Standards	and	Guidelines	are	laid	out	in	BOAST	1:		Revision	Total	Knee	Replacement	
Surgical	Practice	Guidelines.	
	 	



12.2		 Operating	Theatre	Resources	
	
12.2.1		A	morning	theatre	briefing	at	the	start	of	the	surgical	list	with	all	individuals	involved	
should	 be	 standard	 practice.	 The	 MDT	 recommendations	 for	 revision	 cases	 should	 be	
discussed	at	the	surgical	briefing	and	documented.	
	 	
12.2.2		The	WHO	surgical	safety	checklist	should	be	completed	and	available	 in	the	clinical	
record.	The	results	of	any	pre-operative	templating	should	be	noted	and	used	to	guide	the	
surgical	plan.	Any	anticipated	difficulties	and	critical	steps	should	be	discussed	with	theatre	
personnel	prior	to	starting	the	surgical	procedure.		
	
12.2.3		Pre-operative	 use	 of	 tranexamic	 acid	 and	 antibiotics	 should	 be	 documented	 and	
their	administration	confirmed	with	the	anaesthetist	at	the	time	of	the	WHO	briefing.	The	
need	for	peri-operative	VTE	prophylaxis	should	be	confirmed	and	detailed	in	the	operative	
note.	
	
12.2.4		It	 is	 the	 operating	 surgeon's	 responsibility	 to	 check	 that	 all	 the	 required	
instrumentation,	 prostheses	 (size,	 type,	 manufacturer	 and	 side	 if	 applicable)	 and	 grafts	
necessary	are	available	and	 that	 the	need	 for	additional	or	 specialist	equipment	has	been	
communicated	to	the	surgical	team.	Implant	company	representatives	may	be	present	but	
should	 not	 be	 relied	 upon.	 Industry	 representatives	 should	 aid	 surgical	 staff	 manage	
specialised	equipment	and	instrument	sets	and	their	role	in	theatre	should	ideally	be	clearly	
defined	 in	hospital	policy.	The	compatibility	of	modular	components	or	single	part	change	
should	be	checked	and	the	appropriate	exchange	kit	and	sizes	made	available	prior	to	the	
start	of	the	case	
	
12.2.5		The	surgeon	and	the	staff	should	be	familiar	with	the	planned	surgical	kit.	Any	stand-
by	kits	for	an	alternative	plan	B	should	be	checked	and	available	if	needed.	Best	practice	is	
to	avoid	 loan	 implants	where	possible.	While	 it	 is	 accepted,	 that	 some	cases	may	 require	
custom	kits,	this	should	be	an	exception	rather	than	the	rule.	
	
12.2.6		Induction	of	anaesthesia	should	not	begin	unless	the	patient's	temperature	is	36.0°C	
or	 above	 unless	 there	 is	 a	 need	 to	 expedite	 surgery	 because	 of	 clinical	 urgency.	 Warm	
patients	 intraoperatively	 using	 a	 forced-air	 warming	 device	 and	 maintain	 a	 patient	
temperature	of	at	least	36.5°C	[1].	
	
12.2.7		The	 efficiency	 of	 laminar	 airflow	 systems	 is	 heavily	 based	 on	 both	 local	 theatre	
conditions	and	the	positions	and	behaviour	of	the	scrub	team.	While	laminar-flow	systems	
have	proven	to	reduce	the	bacterial	and	particulate	contamination	of	circulating	theatre	air	
[2	3],	 it	does	not	appear	 that	 they	have	a	 significant	 impact	 in	 reducing	 infection	 rates	 in	
joint	 arthroplasty	 indeed	 there	 is	 evidence	 to	 suggest	 the	opposite	 is	 true	 [4	 5],	 they	 are	
however	recommended.	
	
12.2.8		If	 a	 tourniquet	 is	 used,	 its	 inflation	 time	 should	 be	 kept	 to	 a	 minimum,	 the	
application	 site	 reviewed	 postoperatively	 and	 duration	 of	 its	 use	 documented	 in	 the	
operative	note.		
	



12.2.9			Perioperative	 strategies	 to	use	 contemporary	 cell	 salvage	and	washing	 systems	 to	
reinfuse	autologous	blood	should	be	considered,	particularly	in	high-risk	patients	and	those	
unsuitable	for	allogenic	blood	transfusion	[6].	 	
		
12.2.10		The	relevant	NJR,	SAP	and	BAJIR	forms	should	be	completed	as	soon	as	possible	by	
the	operating	surgeon	in	order	to	ensure	accuracy	of	the	data	submitted	centrally.	
12.3			The	surgeon	and	the	surgical	team	
	 	



12.3	 The	Surgeon	and	the	Surgical	Team																											
	
	
12.3.1	 	Surgeons	must	work	 in	units	where	at	 least	 two	surgeons	 regularly	undertake	Rev	
KR.	Dual	consultant	operating	should	be	supported	and	encouraged	particularly	where	more	
junior	 consultants	 are	 gaining	 experience	 [7].	 This	 supports	 training	 and	 mentoring,	
encourages	 greater	 patient	 safety	 and	 maintains	 high	 quality	 [8].	 Surgeons	 performing	
revision	KR	should	maintain	appropriate	surgical	volume	and	engage	in	relevant	continuing	
medical	education.	
	
12.3.2		It	is	highly	desirable	to	have	a	stable	core	clinical	team	(surgeon,	anaesthetist,	ODP	
and	scrub	staff).	The	operating	surgeon	must	be	assisted	by	an	appropriately	experienced	
member	of	the	surgical	team.	Revision	surgery	requires	a	level	of	expertise	across	the	entire	
theatre	 team	and	may	 require	additional	 theatre	 staff	 to	enable	efficient	management	of	
the	 instrumentation	 sets	 and	 implants.	 These	 theatre	 staff	 numbers	 clearly	 represent	 a	
balance	 between	 efficiency	 and	 increased	 infection	 risk.	 The	 senior	 surgeon,	 anaesthetist	
and	nurse	may	need	to	address	this	at	the	start	of	the	procedure.	An	implant	pause	before	
cement	mixing	is	an	essential	part	of	good	theatre	governance.	
	 	



12.4.				The	Anaesthetist	and	the	Anaesthetic	Technique			
	
12.4.1	 	Revision	 arthroplasty	 patients	 are	 generally	 older,	 frail	 and	 have	 more	
comorbidities.	This	increases	the	perioperative	risks	of	morbidity	and	mortality	compared	to	
primary	arthroplasty	and	therefore	requires	a	different	pathway	of	care.	
	
12.4.2.	 Anaesthesia	 and	 postoperative	 care	 should	 be	 delivered	 by	 senior	 anaesthetic	
practitioners	who	are	familiar	with	this	type	of	operation.	
	
12.4.3			The	 duration	 and	 complexity	 of	 revision	 surgery	 varies	 considerably	 and	 the	
elements	of	perioperative	care	will	need	to	be	adapted	accordingly.		
	
Anaesthetic	Technique	
12.4.4			Central	neuraxial	blockade	(CNB)	with	0.5%	Bupivacaine	is	the	preferred	anaesthetic	
technique,	with	best	results	being	seen	with	a	single	shot	subarachnoid	block	(SAB)	rather	
than	epidural	anaesthesia.	
	
12.4.5			A	 low	 dose	 SAB	 is	 usually	 not	 suitable,	 as	 the	 surgery	 is	 often	 longer	 than	 the	
duration	 of	 the	 block.	 Patients	 usually	 require	 approximately	 3	 ml	 0.5%	 Bupivacaine.	
Adjuncts	to	the	local	anaesthetic,	such	as	opiates,	should	be	avoided	as	they	add	little	to	the	
anaesthesia	and	increase	complications	post	operatively.	
	
12.4.6			Intravenous	sedation	is	usually	required	for	patient	comfort	but	general	anaesthesia	
may	be	required	if	the	surgery	is	expected	to	be	longer	than	3	hours.	If	a	patient	is	unable	to	
tolerate	 spinal	 anaesthetic	 or	 specifically	 requests	 a	 general	 anaesthetic	 +/-	 regional	
technique,	this	is	equally	effective.	
	
12.4.7	 	 Suggested	 standard	 intraoperative	 analgesic	 regime:	 Paracetamol	 IV	 1g,	 Parecoxib	
40mg	 IV	 if	 not	 contraindicated.	 Pre-incision	 adductor	 canal	 saphenous	 nerve	 block	 under	
ultrasound	guidance	using	10-20	mls	0.5%	bupivacaine.	Avoid	a	femoral	nerve	motor	block	
as	it	prevents	post-operative	mobilisation,	although	in	revisions	this	may	be	less	of	an	issue.		
The	 surgeon	 should	 deliver	 targeted	 local	 infiltration	 around	 the	 knee	 of	 diluted	 local	
anaesthetic	drug	+/-	adrenaline	as	per	agreed	local	practice.	
	

0.25%	Bupivacaine	with	Adrenaline.		
Dose	based	on	lean	body	weight	in	Kgs	

Kgs	 38-49	 50-61	 62-73	 74-87	 88-99	 100-111	 112-123	 124-150	
Dose	 30mls	 40mls	 50mls	 60mls	 70mls	 80mls	 90mls	 100mls	
	
12.4.8	 		Antiemesis	with	Ondansetron	(4mg)	and	Dexamethasone	(6.6mg)	is	recommended.	
The	anti-inflammatory	effects	of	Dexamethasone	is	an	added	benefit	and	a	single	dose	does	
not	adversely	alter	the	immune	response.	
	
12.4.9	 	The	routine	prophylactic	and	postoperative	administration	of	antibiotics	should	be	
according	 to	 the	 local	 protocol	 as	 infection	 risks	 will	 vary.	 Antibiotic	 dose	 will	 vary	
depending	 on	 the	 patient	 (ie	 weight/chronic	 kidney	 disease).	 Antibiotics	 should	 be	 given	
prior	to	incision.		



12.4.10	 Intra-venous	 fluids	 are	 judiciously	 used.	 Aim	 for	 a	 1L	 intraoperative	 positive	 fluid	
balance	to	reduce	tissue	oedema.	
	
12.4.11	Tranexamic	Acid	(TXA)	should	be	given	at	induction,	the	route	of	administration	and	
dose	vary	with	local	policy,	but	2g	IV	on	induction	is	standard	practice.	
	
12.4.12	Standard	intraoperative	physiological	monitoring	should	used	and	invasive	pressure	
monitoring	and	bladder	catheterisation	is	recommended	in	most	cases.		
	
12.4.13	 All	 patients	 should	 have	 their	 temperature	 monitored	 and	 be	 actively	 warmed	
during	the	procedure.	
	
12.4.14	Post	operatively	 the	patient	 should	be	prescribed	appropriate	analgesia	according	
to	 their	 needs	 and	 pre	 surgical	 analgesic	 requirements.	Oral	 fluids	 should	 be	 encouraged	
post	operatively.	Regular	aperients	must	be	prescribed	and	antiemetic’s	available	if	needed.	
A	further	postoperative	oral	dose	of	Tranexamic	acid	should	be	given	(1g	TXA	PO	at	4hrs).	
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13.			 Prophylaxis	against	venous	thrombo-embolism	
	
13.1	 The	available	evidence	for	venous	thromboembolism	(VTE)	after	Rev	KR	is	limited	to	
case	series	and	retrospective	reviews.	There	are	no	randomised	controlled	trials,	systematic	
reviews	or	meta-analyses.	
	
13.2	 There	 is	 published	 guidance	 (NICE,	 AAOS,	 SIGN)	 for	 the	management	 of	 VTE	 after	
primary	 knee	 replacement,	 but	 the	 documents	 do	 not	 specifically	 refer	 to	 management	
after	Rev	KR	[1-3].	
	
13.3	 The	 limited	available	 literature	does	not	demonstrate	that	revision	surgery	 is	a	risk	
factor	for	VTE	events,	when	compared	to	primary	KR	[4-6].	Similar	findings,	again	based	on	
small	retrospective	studies	are	found	in	revision	hip	arthroplasty	[6	7].		
	
13.4	 Patients	 undergoing	 Rev	 KR,	 however,	 are	 at	 risk	 of	 VTE	 during	 the	 peri-operative	
and	post-operative	period.	 The	procedures	 they	undergo	are,	when	 compared	 to	primary	
replacement	 longer	 in	 duration	 and	 associated	 with	 greater	 physiological	 changes.	 It	 is	
therefore	 reasonable	 and	 sensible	 that	patients	undergoing	Rev	KR	 should	 receive	 similar	
treatment	to	that	advised	to	patients	undergoing	primary	replacement.		
	
13.5	 The	 2018	 NICE	 guidelines	 recommend	 the	 following	 treatment	 for	 patients	
undergoing	elective	primary	knee	replacement	surgery	[1]:	
	
First	line	treatments	(any	one	of):	

• Aspirin	(75mg	or	150mg)	for	14	days		
• Low	molecular	weight	heparin	 for	14	days	 combined	with	anti-embolism	 stockings	

until	discharge		
• Rivaroxaban		

	
Second	line	treatments,	if	none	of	the	previous	options	can	be	used	are:	

• Apixaban	
• Dabigatran	etexilate	
• Intermittent	 pneumatic	 compression	 if	 pharmacological	 prophylaxis	 is	

contraindicated.	Continue	until	the	person	is	mobile	
	
13.6	 Caution	 must	 be	 taken	 with	 the	 interpretation	 of	 these	 guidelines,	 they	 were	
developed	for	primary	surgery.	Surgeons	must	consider	the	risk	of	bleeding	versus	the	risk	
of	 VTE.	 The	 bleeding	 risk	 after	 revision	 surgery	 may	 be	 higher	 and	 clinical	 judgement	 is	
required.		
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14.		 Measures	against	infection	
	
14.1		 Reducing	the	risk	of	infection		
Measures	 which	 are	 known	 to	 reduce	 the	 risk	 of	 infection	 should	 be	 implemented	
throughout	 the	patient	 journey.	 Currently,	 varying	 levels	 of	 evidence	 exist	 to	 support	 the	
following	 infection	prevention	 strategies:	optimisation	of	modifiable	pre-operative	patient	
factors,	 decolonisation	 strategies,	 antibiotic	 prophylaxis,	 ultraclean	 air	 theatres	 and	
appropriate	surgical	attire.	
	
	 	



14.2		 Pre-operative	patient	factors	
	
14.2.1		Intercurrent	infection	
The	 presence	 of	 pre-existing	 infection	 should	 be	 sought.	 The	 screening	 of	 pre-operative	
urine	 culture	 is	 no	 longer	 recommended	 and	 investigations	 should	 be	 based	 on	 an	
individualised	clinical	assessment.		
	
14.2.2		Modifiable	pre-existing	conditions	
Numerous	registry	and	large	database	studies	have	recognised	an	association	between	com-
morbidity	and	risk	of	infection.	Patients	may	have	many	risk	factors.	There	is	less	evidence	
for	 whether	 and	 how	 modification	 of	 these	 risk	 factors	 results	 in	 a	 lower	 risk	 without	
preventing	patient	access	to	beneficial	treatment.		
	
Infection	risk	correlates	with	the	following	factors:	poor	nutritional	status	(in	particular	with	
low	albumin),	obesity	and/or	a	high	Body	Mass	Index,	presence	of	chronic	health	conditions	
(immunosuppression,	diabetes,	renal	disease,	cardiac	disease,	anaemia)	and	smoking.	These	
factors	often	co-exist	and	there	is	variable	evidence	to	support	the	notion	that	infection	risk	
can	 be	mitigated	 through	modification	 and	whether	 specific	 targets	 should	 be	 used.	 It	 is	
recommended	that	efforts	are	made	to	mitigate	risk	factors	with	a	strong	association	with	
infection	such	as	smoking,	obesity	and	chronic	disease.		
	
Nutrition	
Nutritional	 status	 should	 be	 addressed	 prior	 to	 surgery,	 but	 there	 is	 limited	 evidence	 to	
guide	practice.	Assessment	should	include	measurement	of	Body	Mass	Index	and	markers	of	
nutritional	 status	 such	 as	 haemoglobin,	 serum	 electrolytes	 and	 albumin.	 The	 presence	 of	
factors	associated	with	poor	nutrition	should	be	sought,	including	recent	weight	loss,	excess	
alcohol	 intake,	 dietary	 restrictions,	 chronic	 diarrhoea	 and	 malabsorptive	 states.		
Involvement	 of	 allied	 health	 professionals	 (e.g.	 a	 dietitian)	 and	 the	 use	 of	 validated	
screening	 methods	 are	 recommended,	 along	 with	 reference	 to	 the	 NICE	 guidelines	 on	
nutritional	screening	[1].	
	
Obesity	
The	 association	 between	 obesity	 and	 negative	 outcomes	 in	 surgery	 is	 well	 established.	
Infection	risk	is	likely	to	be	reduced	by	weight	reduction	in	obese	patients	and	a	strategy	to	
address	 this	 is	 recommended.	 This	 should	 include	 consideration	 of	 pharmacological	
measures	and	bariatric	procedures	in	the	morbidly	obese.	Weight	loss	measures	should	be	
attempted	in	all	patients	with	a	BMI	>	30	due	to	obesity	[2].	
	
It	 is	 recommended	 that	 while	many	 patients	may	 be	 using	 their	 diet	 to	 lose	 weight	 this	
ought	 to	 contain	 sufficient	 vitamins	 and	 micronutrients	 many	 of	 which	 are	 important	 in	
immune	function	and	healing.		
	
Smoking	
Smoking	 cessation	 is	 recommended	 at	 all	 times.	 Maximum	 benefit	 is	 likely	 if	 cessation	
occurs	 well	 in	 advance	 of	 surgery.	 Limited	 evidence	 exists	 to	 recommend	 a	 minimum	
cessation	period,	but	cessation	 from	at	 least	4	weeks	prior	 to	surgery	 is	 recommended	to	



reduce	the	acute	effects	of	cigarette	smoking	[3	4].		The	use	of	existing	smoking	cessations	
services	is	recommended	to	maximise	the	chances	of	continued	abstinence.	
	
Diabetes	
Poor	 diabetic	 control	 should	 be	 addressed.	 A	 systematic	 approach	 is	 recommended;	
however	 the	 use	 of	 target	 levels	 for	 commonly-used	markers	 of	 diabetic	 control	 such	 as	
HbA1c	 prior	 to	 surgery	 remains	 contentious.	 Achieving	 a	 pre-operative	 HbA1c	 of	 <7%	
(53mmol/mmol)	 is	 considered	 ideal	 but	 <8.5%	 (69	 mmol/mmol)	 is	 acceptable	 in	 many	
patients.	 Screening	 for	 diabetes	 with	 HbA1c	 in	 patients	 not	 known	 to	 be	 diabetic	 is	 not	
recommended.	 Delaying	 surgery	 to	 improve	 HbA1c	 is	 likely	 to	 have	 the	 most	 benefit	 in	
those	 patients	 with	 pre-existing	 poorly	 controlled	 diabetes	 e.g.	 with	 HbA1c	 >8.5%	
(69mmol/mmol)	and	where	a	strategy	for	improvement	can	be	identified	and	implemented	
[5-7].	
	
Chronic	health	conditions		
Chronic	 renal	 disease,	 pulmonary	 disease,	 liver	 disease,	 peripheral	 vascular	 disease	 and	
many	 other	 chronic	 health	 conditions,	 correlate	 with	 an	 increased	 risk	 of	 surgical	 site	
infection	 and	 should	 be	 accounted	 for	 in	 a	 pre-operative	 assessment	 [8].	 The	 extent	 to	
which	this	risk	is	modifiable	will	vary	on	an	individual	basis.	
	
The	 use	 of	 immunosuppressive	 medication	 should	 be	 reviewed	 in	 conjunction	 with	 the	
patient’s	 regular	 physician.	 For	 example,	 the	 use	 of	 biologic	 agents	 in	 rheumatological	
conditions	should	be	reviewed	prior	to	surgery,	with	the	recommendation	that	these	should	
be	withheld	unless	there	is	a	strong	reason	to	continue	them	[9].	Reinstatement	of	biologic	
agents	 should	 not	 usually	 occur	 until	 wound	 healing	 has	 been	 achieved.	 The	majority	 of	
non-biologic	disease	modifying	drugs	can	be	continued	 through	 the	peri-operative	period,	
but	this	will	also	depend	on	specific	indication	and	disease	severity.	
	
Pre-operative	anaemia	 (haemoglobin	<	12g/dl	 in	 females,	<13g/dl	 in	males)	 is	significantly	
associated	with	poor	outcomes	 in	many	domains	 and	 should	be	 identified	 and	addressed	
prior	to	surgery,	dependent	on	aetiology.	In	contrast,	blood	transfusion	during	or	after	joint	
replacement	has	been	associated	with	an	increased	risk	of	infection	[10].	
	
Transfusion	should	be	avoided	if	other	factors	are	identified	to	correct	anaemia,	such	as	iron	
deficiency.	A	conservative	 transfusion	threshold	of	7g/dl	 is	 recommended	 in	 the	peri-	and	
post-operative	period.		
	
14.2.3		Decolonisation		
Identification	of	Staphylococcus	aureus	carriage	with	subsequent	decolonisation	using	body	
washes	and	 intranasal	topical	therapy	has	been	associated	with	reduced	rates	of	 infection	
and	 is	 recommended.	 There	 is	 evidence	 that	 decolonisation	 methods	 alone	 can	 reduce	
infection	 and	 patients	 should	 undergo	 a	 standardised	 process	 prior	 to	 surgery	 [11].	 This	
should	involve	decolonisation	alone	or	both	screening	and	decolonisation	[12].			
	
A	minimum	5	day	course	of	chlorhexidine	based	body	wash	along	with	mupirocin	for	nasal	
application	 is	 recommended	for	decolonisation	 [13].	Suitable	alternatives	exist	and	should	



only	 be	 used	 when	 supported	 by	 appropriate	 evidence.	 Patients	 not	 undergoing	
decolonisation	should	bathe	either	the	night	before	or	the	morning	of	their	procedure.	
	
Screening	 for	 other	 organisms	 of	 pathogenic	 potential	 or	 resistance	 to	 commonly	 used	
antibiotics	other	than	Staphylococcus	aureus	 is	not	routinely	recommended	unless	as	part	
of	 an	 existing	 hospital	 screening	 policy.	 This	 is	 most	 likely	 to	 be	 in	 the	 case	 of	 patients	
deemed	 at	 risk	 of	 carrying	 Carbapenemase	 Producing	 Enterobacteriaceae	 (CPE)	 or	 other	
multi-drug	resistant	organisms,	either	through	epidemiological	exposure	or	in	the	context	of	
a	known	outbreak.		
	
Identification	of	 such	organisms	 through	routine	sampling	methods	should	prompt	 review	
of	 existing	 pathways	 and	 antibiotic	 choices,	 in	 conjunction	 with	 an	 appropriate	 infection	
specialist.	People	having	surgery	are	advised	not	to	remove	hair	from	the	surgical	site	and	
are	advised	to	have	a	shower,	bath	or	bed	bath	the	day	before	or	on	the	day	of	surgery.	
	
	 	



14.3		 Intra-operative	factors	
	
14.3.1		Antibiotic	prophylaxis	is	recommended:	all	patients	should	receive,	intravenously,	an	
antibiotic	at	 induction	of	anaesthesia.	Further	use	of	antibiotics	 in	 the	 first	24	hours	after	
the	 operation	 is	 debatable	 but	 may	 be	 appropriate	 in	 cases	 of	 prolonged	 surgical	
procedures,	 significant	 blood	 loss	 or	 patients	 with	 a	 high	 BMI.	 Each	 unit	 performing	 the	
operation	 should	 have	 a	 locally	 agreed	 policy	 which	 should	 include	 advice	 from	 an	
appropriate	 infection	 specialist	 guided	 by	 microbiology	 data.	 Routine	 use	 of	 prolonged	
prophylaxis	beyond	24	hours	is	not	recommended.		
	
Local	 antibiotics:	 When	 bone	 cement	 is	 used,	 antibiotic-impregnated	 cement	 further	
reduces	the	risk	of	infection	and	is	recommended	[14].		Greater	reductions	in	infection	are	
seen	with	higher	doses	of	impregnated	antibiotics	in	hip	fractures.	However	when	infection	
does	occur,	the	resistance	profile	of	the	infecting	organism(s)	may	be	affected.		
	
The	use	of	 alternative	 forms	of	 topical	 or	 local	 antibiotics	 is	 not	 routinely	 recommended.	
The	operation	should	be	performed	in	ultra	clean	air	theatres	by	staff	in	appropriate	attire	
(body	exhaust	suits	or	occlusive	theatre	clothing).	
	
14.3.2		Skin	preparation	
Skin	should	be	cleaned	using	an	appropriate	agent	–	chlorhexidine	and	alcohol	based	agents	
are	recommended	over	aqueous	or	povidone-iodine	solutions	and	can	reduce	the	microbial	
counts	present	on	skin	prior	to	incision.		
	
14.3.3		Fluid	resuscitation		
There	is	some	evidence	that	intravenous	fluid	use	can	influence	the	risk	of	infection	in	the	
post-operative	 period,	 including	 surgical	 site	 infection	 [15].	 Goal-directed	 therapy	 which	
titrates	 fluid	 use	 and	 inotropic	 drugs	 during	 surgery	 has	 been	 associated	with	 a	 reduced	
infection	rate	but	no	specific	recommendation	is	made.		
	
14.3.4		Glycaemic	control	
Peri-operative	hyperglycaemia	 is	 associated	with	 increased	 infection	 rates;	 glucose	 should	
be	monitored	and	maintained	within	the	range	of	6-10mmol/L	in	a	manner	which	minimizes	
the	risk	of	hypoglycaemia	[7].		
	
14.3.5		Implant	choice	and	surgical	approach	
The	 risk	 of	 infection	 increases	 with	 complexity	 of	 surgery,	 as	 well	 as	 the	 use	 of	 general	
anaesthesia	(when	compared	to	spinal).		
	
14.3.6		Tranexamic	acid	use	
The	use	of	tranexamic	acid	to	conserve	blood	loss	may	be	associated	with	reduced	surgical	
site	 infections	 in	 cardiac	 surgery,	 but	 insufficient	 evidence	 exists	 in	 joint	 arthroplasty	 to	
make	a	recommendation	with	respect	to	infection	[16	17].	There	is	no	evidence	that	its	use	
increases	infection	risk.	
	
	 	



14.4		 Post-operative	factors	
	
14.4.1		Urinary	catheters	
There	 does	 not	 appear	 to	 be	 an	 increased	 risk	 of	 urinary	 tract	 infection	 if	 an	 indwelling	
catheter	is	used	for	only	a	short	time	in	the	immediate	post-operative	period.	
	
14.4.2		Dressings	
The	use	of	occlusive	dressings	is	recommended	over	dry	dressings.	Post-operative	dressings	
should	not	be	disturbed	for	at	least	48	hours.	The	use	of	negative	pressure	wound	dressings	
may	be	useful	in	high	risk	wounds.	
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15.		 Implant	choice	
	
15.1		 Introduction	
	
15.1.1	 The	choice	of	implant	in	the	revision	setting	should	be	dependent	on	the	state	of	the	
ligaments	and	on	the	severity	of	the	bone	loss.		
	
15.1.2	 The	 implant	 chosen,	 where	 possible,	 should	 have	 long-term	 outcome	 data	 and	
surgeons	 should	 conform	 with	 guidance	 from	 the	 Orthopaedic	 Device	 Evaluation	 Panel	
(ODEP)	[1],	however	at	the	moment	revision	knee	implants	do	not	have	ODEP	ratings.	The	
choice	of	prosthesis	should	be	governed	by	evidence	of	 the	effective	performance	of	 that	
implant	and	of	the	experience	of	the	operating	team	using	it.	
	
15.1.3	 Surgeons	 should	 be	 aware	 of	 outcome	 studies	 that	 are	 published	 in	 relation	 to	
revision	knee	implants,	however	most	outcome	research	relating	to	revision	knee	implants	
is	short-term,	non-comparative	and	does	not	take	into	account	the	case-mix	and	variations	
in	technique	of	surgeons.		
	
15.1.4	 Published	 evidence	 of	 satisfactory	 clinical	 follow-up	 of	 more	 than	 ten	 years	 with	
published	 life-table	and	 survivorship	 curves	 is	 considered	 to	be	good	 supporting	evidence	
for	selection	of	an	implant.	The	presentation	of	results	should	follow	best	statistical	practice	
and	should	be	available	to	support	the	use	of	a	particular	prosthesis	[2].	
	
15.1.5	 The	choice	of	 implant	may	be	 influenced	by	cost.	Surgeons	and	their	teams	should	
ensure	 that	 the	 cost	 of	 the	 implant	 does	 not	 result	 in	 the	 use	 of	 an	 unproven	 or	 sub-
standard	implant.	
	
15.1.6	 Surgeons	should	be	familiar	with	published	information	relating	to	the	implant.	The	
Information	for	Use	(IFU)	enclosed	with	each	implant	should	be	read	by	the	surgeon.	
	
15.1.7	 Custom-made	 implants	 are	 occasionally	 required	 in	 revision	 knee	 surgery.	 Such	
implants	should	be	manufactured	on	a	named-patient	basis,	and	the	reason	for	the	choice	
and	any	special	aspects	should	be	recorded	in	the	consent	and	orthopaedic	records	[3].	
	
	 	



15.2		 Level	of	constraint	
	
15.2.1		Implant	 systems	 present	 an	 ascending	 degree	 of	 constraint	 from	 primary	 type	
prosthesis	such	as	Cruciate	Retaining	(CR),	Cruciate	Substituting	(CS)	and	Posterior	Stabilised	
(PS)	through	to	more	stabilised	polyethylene	offerings	and	constrained	condylar	prosthesis	
up	to	hinged	implants	which	can	be	rotating	or	fixed.	There	are	compromises	made	at	every	
level	of	constraint.	
	
15.2.2		Unconstrained	 Posterior	 Cruciate	 Substituting	 can	 be	 considered	 if	 there	 is	 a	 PCL	
deficiency	and	the	collateral	ligaments	are	intact.		
	
15.2.3	 Constrained	/	Non-hinged	implants	providing	a	large	central	post	that	substitutes	for	
LCL	dysfunction	and	could	also	be	considered	in	cases	of	AP	instability	and	flexion	gap	laxity.	
	
15.2.4	 Constrained	 Hinged	 implants	 with	 a	 rotating	 platform	 allow	 for	 tibial	 component	
internal	 /	 external	 rotation	 and	 are	 indicated	 for	 global	 ligament	 deficiency	 and	 MCL	
attenuation	or	 deficiency;	 flexion	 gap	 laxity	with	 component	mismatch;	 post-traumatic	 or	
multiply	 revised	KR;	and	hyperextension	 instability	 [4].	The	 rotating	component	decreases	
the	forces	that	would	otherwise	be	transmitted	to	the	prosthesis-bone	interface.	
	
15.2.5	 Fixed	Hinged	implants	can	be	of	value	in	the	setting	of	patella	instability	in	revision	
KR,	by	preventing	external	rotation	of	the	lower	leg.	A	fixed	hinge	increases	the	forces	at	the	
prosthesis-bone	interface	so	is	better	suited	to	low	demand	patients	[4].	
	
	 	



15.3	 Bone	loss	
	
15.3.1	 The	degree	of	bone	loss	can	be	quantified	according	to	AORI	classification	(Figure	1)	
[5].	
	
Anderson	Orthopaedic	Research	Institute	(AORI)	Classification	
Type	 Severity	of	bone	defects	in	tibia	(T)	and	

femur	(F)	
Treatment	

Type	1		
(T1	and	F1)	

Minor	bone	defect	without	compromising	
the	stability	of	a	revision	component	

Cement	fill	or	impaction	
allograft	

Type	2A		
(T2A	and	F2A)	

Metaphyseal	bone	damage	and	cancellous	
bone	loss	in	one	side	femoral	condyle	/	tibial	
plateau	

Cement	fill,	augments,	
small	bone	graft	

Type	2B		
(T2B	and	F2B)	

Metaphyseal	bone	damage	and	cancellous	
bone	loss	in	one	or	both	femoral	
condyle/tibial	plateau	

Cement	fill,	augments,	
small	bone	graft	

Type	3		
(T3	and	F3)	

Significant	cancellous	metaphyseal	bone	loss	
compromising	the	ligamentous	stability	of	a	
major	portion	of	the	tibial	or	femoral	
condyle,	association	with	patellar	tendon	
detachment	

Bulk	allografts,	custom	
implants,	mega	prosthesis,	
metaphyseal	sleeves	or	
cones,	rotating	hinge	

	
15.3.2	 There	are	three	zones	 in	both	the	femur	and	tibia	 in	which	 implant	fixation	can	be	
achieved:	Zone	1	 is	at	 the	 joint	surface,	 the	epiphyseal	 region,	and	Zones	2	and	3	are	 the	
metaphyseal	and	diaphyseal	regions,	respectively	[6].	
	
15.3.3	 In	order	to	achieve	stable	fixation,	a	multi	zone	strategy	should	be	adopted	to	ensure	
adequate	fixation	to	the	bone,	with	careful	consideration	given	to	each	zone	when	planning	
surgery.	
	
15.3.4	 Zone	1	fixation	alone	is	inadequate	in	protecting	against	lift,	shear,	and	micromotion	
in	the	revision	setting	[7	8].		
	
15.3.5	 Zone	2	fixation	can	be	achieved	using	sleeves	attached	to	the	revision	construct,	or	
through	 the	 use	 of	 metal	 cone	 augments,	 designed	 to	 enhance	 poor	 metaphyseal	 bone	
stock	 to	 improve	 stability	 and	 fixation	 at	 the	 metaphyseal	 region.	 There	 is	 insufficient	
evidence	to	advise	use	of	one	technique	over	the	other.		
	
15.3.6	 Large	cement	augments	(>	10	mm)	for	isolated	medial	or	lateral	tibial	defects	do	not	
provide	 adequate	 stability	 and	 are	 associated	 with	 higher	 rates	 of	 failure	 [9],	 metal	
augments	are	the	preferred	choice	for	reconstruction.	
	
15.3.7	 Zone	3	fixation	 is	at	the	diaphysis	and	 is	achieved	through	the	use	of	stems,	which	
can	either	be	cemented	or	uncemented.	Stems	provide	 fixation	 for	 the	 implant	and	assist	
with	 the	 positioning	 and	 alignment	 of	 the	 implant,	 with	 or	 without	 the	 use	 of	 offset	
adaptors.	



	
15.3.8	 There	 is	 no	 clear	 evidence	 to	 support	 a	 standard	 for	 stem	 size,	 length,	 or	 type	 of	
fixation	[10],	it	should	therefore	be	considered	on	an	individual	case	basis.	
	
	 	



15.4	 Surgery		
	
15.4.1	 Surgery	should	only	be	performed	by	surgeons	with	suitable	experience,	training	and	
expertise,	 who	 work	 within	 specialist	 clinical	 teams,	 meeting	 both	 surgeon	 and	 unit	
minimum	numbers	(15	and	30	respectively).	
	
15.4.2	 Surgery	should	only	be	commenced	once	all	equipment	is	confirmed	to	be	available.	
	
15.4.3	 The	goal	of	surgical	intervention	is	the	maintenance	of	knee	biomechanics	(joint	line,	
patellofemoral	joint,	balance)	with	stable	implant	fixation	and	soft	tissue	management.	
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16.	 Surgical	technique	 	
	
Different	 philosophies	 of	 implant	 selection	 and	 technique	 workflow	 exist,	 but	 the	 basic	
principles	of	 revision	KR	 remain	 the	 same.	The	goal	 is	 to	achieve	well-fixed,	appropriately	
aligned,	sized	and	rotated	tibial	and	femoral	components	with	a	stable	joint	allowing	a	good	
range	of	motion	with	an	extensor	mechanism	that	 tracks	well.	 Simple	 revisions	 should	be	
able	 to	 restore	 these	 goals	with	 function	 similar	 to	 a	 primary	 KR,	while	 complex	multiply	
revised	cases	may	have	to	accept	limitations	and	a	poorer	outcome.	
	
16.1		 Pre	op	planning	
Pre-operative	investigations	and	surgical	planning	should	be	performed	in	accordance	with	
“Investigation	 and	 Management	 of	 Patients	 with	 Problematic	 Knee	 Replacement”	 and	
“Investigation	and	Management	of	Prosthetic	Joint	Infection	in	Knee	Replacement”	BOASTs.	
Pre-operative	 investigation	 should	 identify	 the	 reason	 for	 revision	 and	 either	 confirm	 or	
exclude	 infection.	 Previous	 errors	 of	 alignment,	 rotation,	 sizing	 or	 stability	 need	 to	 be	
appreciated	to	ensure	that	the	revision	technique	and	implant	selection	are	able	to	address	
these	areas.		
	
Most	revision	techniques	base	alignment	and	positioning	off	intra-medullary	rods	or	stems	
and	pre-operative	imaging	needs	to	visualise	the	whole	tibia	and	femur	to	exclude	bowing,	
malunions,	metalwork,	or	very	narrow	canals	that	may	dictate	a	different	approach.	Long-
leg	alignment	views	are	essential.	
	
In	cases	of	infection,	osteolysis	or	collapse,	an	assessment	of	bone	loss	should	be	made	to	
allow	 the	 choice	of	 an	appropriate	 implant	or	 system	 to	 reconstruct	 the	 joint.	CT	may	be	
helpful.	When	 booking	 cases,	 ensure	 that	 all	 the	 necessary	 instruments	 and	 implants	 are	
available	 to	 achieve	 access,	 allow	 implant	 removal	 and	 complete	 the	 reconstruction.	
Consideration	should	be	given	to	the	need	for	radiology	or	plastic	surgery	support.		
	
Revision	units	should	have	a	“bail-out”	 implant	option	available	 in	case	the	reconstruction	
goals	 cannot	 be	 achieved	with	 the	 planned	 implant.	 Surgery	 should	 only	 be	 commenced	
once	all	the	equipment	and	implants	are	confirmed	to	be	sterile	and	available.	
	
16.2		 Approach	
This	 will	 frequently	 be	 determined	 by	 the	 previous	 incision	 and	 approach.	 In	 cases	 with	
multiple	 scars	 or	 poor	 skin	 cover,	 plastic	 surgery	 advice	 is	 recommended.	 Surgeons	
performing	revision	KR	should	be	familiar	with	techniques	to	allow	more	extensile	exposure,	
both	proximal	soft-tissue	or	distal	tubercle	osteotomy	options	as	required.	Kit	to	allow	these	
approaches	should	be	available	e.g.	 for	 fixation	of	a	 tubercle	osteotomy	 [1-4].	Samples	of	
tissue	should	be	sent	for	culture	+/-	histology,	using	5	samples	taken	with	clean	instruments.	
Sites	should	include	implant	interfaces	and	from	under	the	implants.	
	
16.3		 Implant	removal	
The	goal	is	to	remove	the	tibial	and	femoral	components	without	additional	or	unnecessary	
bone	 loss	or	 fracture.	 If	 there	 is	 no	 concern	about	 infection,	 a	previously	 inserted	patella	
button	can	be	left	in-situ	providing	it	is	not	loose,	damaged	or	worn,	and	providing	it	tracks	
well	on	the	new	revision	femoral	component	[5	6].		



Equipment	to	remove	implants	should	be	available	and	may	include:	saws,	osteotomes	and	
implant	extraction	 sets.	 Pre-operative	planning	 should	have	 identified	 challenging	 implant	
removal	scenarios	that	may	require	the	ordering	of	more	specialised	instruments	e.g.	metal	
cutting	tools	or	ultrasonic	cement	removal	systems.	
	
16.4		 Assessment	of	bone	loss	and	quality	
After	debridement	back	 to	 stable	healthy	bone,	an	assessment	of	both	bone	 loss	and	 the	
quality	of	the	remaining	bone	will	help	determine	the	appropriate	option	for	reconstruction.	
Metal	augments	or	bone	graft	can	provide	support,	while	cement	and	metaphyseal	cones	
and	 sleeves	 can	provide	 fixation.	Three	 zones	have	been	 identified	 (epiphysis,	metaphysis	
and	diaphysis)	and	fixation	should	not	rely	on	only	one	zone	but	should	aim	for	at	least	two	
if	possible	[7].		
	
There	is	no	evidence	to	show	superiority	of	cones	or	sleeves	for	metaphyseal	fixation.	The	
philosophies	differ	but	there	may	be	specific	scenarios	in	which	one	option	is	preferable	[8].		
Surgeons	performing	revision	KR	should	be	familiar	with	both	options.	If	performing	a	first	
stage	revision,	bone	loss	and	quality	should	be	documented	in	the	operation	note	to	allow	
implant	planning	for	the	second	stage.	
	
16.5		 Ligament	and	envelope	stability	
Pre-operative	examination	should	be	able	to	identify	gross	laxity,	arthrofibrosis	or	ligament	
deficiency	that	may	require	the	choice	of	a	rotating	hinge	implant.	In	simple	revisions,	with	
intact	 collateral	 ligaments	 and	 posterior	 capsule,	 low	 constraint	 implants	 or	 condylar	
constrained	 inserts	 should	 allow	 sufficient	 stability	 [9].	 In	 cases	 with	 global	 instability,	
extensive	 debridement	 for	 infection,	 significant	 bone	 loss	 or	 where	 collateral	 or	
flexion/extension	 balance	 cannot	 be	 achieved	 intra-operatively,	 a	 rotating	 hinge	 implant	
should	be	available.	
	
Revision	systems	that	allow	progression	from	less	constraint	up	to	a	hinged	option	can	be	
useful.	 Surgeons	 performing	 revision	 KR	 should	 be	 familiar	 with	 systems	 that	 provide	 a	
range	of	constraint	options.	
	
16.6		 Tibia	
The	 goal	 is	 to	 provide:	 an	 appropriately	 sized	 baseplate	 with	 minimal	 overhang,	 correct	
rotation	 to	 allow	 balance	 and	 optimal	 patella	 tracking,	 fixation	 in	 at	 least	 two	 zones	 and	
neutral	alignment.	A	stable	baseplate	construct	should	allow	restoration	of	the	joint	line	by	
the	 appropriate	 use	 of	 polyethylene	 inserts	 and	 tibial	 augments.	 Alignment	 is	 based	 off	
intramedullary	reamers	or	trial	stems	and	care	should	be	taken	to	ensure	that	the	surgeon	is	
aware	 of	 any	 significant	 tibial	 bowing	 or	 extra-articular	 deformity	 that	 could	 compromise	
overall	alignment.		
	
Cemented	 and	 press-fit	 diaphyseal	 engaging	 stems	 show	 equivalent	 results.	 Both	 options	
have	 scenarios	 in	which	 they	might	be	more	appropriate	 [10	11].	Uncemented	 sleeves	or	
cementation	into	cones	should	be	considered	in	poor	quality	metaphyseal	bone	[8].	Longer	
stems	are	more	likely	to	require	the	need	for	offset	implants.	Press-fit	stems	should	extend	
further	 than	 just	 the	 metaphyseal	 region.	 Stem	 length	 should	 bypass	 the	 region	 of	 a	
tubercle	osteotomy.	



16.7		 Femur	
Alignment	is	based	off	intramedullary	reamers	or	trial	stems	and	care	should	be	taken	that	
there	is	no	significant	extra-articular	deformity	that	will	compromise	alignment.	Cemented	
or	 press-fit	 diaphyseal	 engaging	 stems	 show	 equivalent	 results	 and	 both	 options	 have	
scenarios	 in	 which	 they	 might	 be	 more	 appropriate.	 [10	 11].	 Longer	 stems	 will	 tend	 to	
anteriorise	the	cutting	blocks.	Implant	flexion	or	use	of	offsets	may	be	required	to	seat	the	
femoral	component	anteriorly	and	still	maintain	flexion	balance.	
	
Care	 should	 be	 taken	 to	 restore	 the	 joint	 line	 with	 use	 of	 distal	 augments,	 rather	 than	
proximalising	 the	 femoral	 component	 onto	 the	 remaining	 distal	 bone	 [12	 13].	 Femoral	
component	 size,	 antero-posterior	 position	 and	 rotation	 are	 used	 to	 provide	 a	 balanced	
flexion	 space,	 that	 should	 equal	 the	 extension	 space.	 It	 is	 common	 to	 require	 distal	 or	
posterior	augments	to	allow	placement	of	the	correct	size	femoral	component	in	the	correct	
position	to	achieve	joint	line	restoration	and	balance.	
	
16.8		 Patella	
A	native	patella	can	be	left	un-resurfaced,	although	some	evidence	supports	resurfacing	at	
the	 time	of	 revision	 to	 reduce	 the	 risk	of	 subsequent	 re-operation	 [14].	A	well	 fixed,	well	
tracking,	non-worn	 resurfaced	patella	button	can	be	 left	 in	 situ	unless	dealing	with	a	 first	
stage	infection	in	which	case	it	must	be	removed	(see	16.3	above).	If	a	patella	button	is	to	
be	revised,	consideration	needs	to	be	given	to	the	thickness	of	remaining	bone.			
	
16.9		 Extensor	mechanism	
Disruption	of	the	extensor	mechanism	is	a	serious	complication	and	efforts	should	be	made	
intra-operatively	to	protect	 it.	Treatment	of	an	existing	extensor	mechanism	deficiency,	at	
the	 time	 of	 revision,	 can	 pose	 technical	 and	 decision-making	 challenges.	 Surgeons	
performing	 this	 surgery	 should	 have	 appropriate	 experience	 and	 training	 in	 complex	
revision	 surgery	 and	 appropriate	 reconstructions	 should	 be	 available.	 This	 may	 include	
autograft	or	allograft	tissue,	synthetics	or	local	muscle	flaps.			
	
16.10		 Closure	
Closure	should	 include	a	watertight	closure	of	 the	capsule	and	stable	closure	of	 the	other	
layers	without	compromising	perfusion.	Consideration	should	be	given	to	the	quality	of	the	
soft-tissue	 envelope	 and	 closure	 when	 determining	 the	 post-operative	 rehabilitation	
protocol.	 Negative	 pressure	 dressings	 should	 be	 available	 for	 use	 on	 high-risk	 or	
compromised	wounds.	
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17.	 Operation	note	and	post-operative	instructions		
	
17.1	 The	operation	note	is	a	critical	document	that	records	the	surgical	procedure.	It	must	
contain	sufficient	detail	to	allow	the	reader	to	understand	the	initial	surgical	plan,	each	step	
of	the	procedure	and	the	decisions	made	during	that	altered	the	original	surgical	plan.	
	
17.2	 The	operation	note	must	 contain	details	of	 the	planned	post-operative	 care	 in	 the	
immediate,	short	and	longer-term.	
	
17.3	 The	operation	note	should	 ideally	be	completed	 immediately	after	 the	surgery	has	
ended	and	made	available	within	the	clinical	record.	If	procedures	do	not	permit	completion	
of	 the	 operation	 note	 immediately	 after	 surgery,	 a	 temporary	 operative	 note	 should	 be	
completed	 and	 then	 subsequently	 superseded	 by	 the	 definitive	 operative	 note	 when	
available.		
	
17.4	 The	 operation	 note	 should	 be	 structured	 as	 outlined	 by	 the	 Royal	 College	 of	
Surgeons	of	England	[1],	recording	information	regarding	the	procedure	using	the	following	
headings	as	a	guide:		
	

• Date,	place	and	time	of	surgery	
• Title	of	the	procedure	carried	out	
• Elective	/	emergency	procedure	
• Names	of	the	operating	surgeon,	assistants	and	anaesthetist	
• Anaesthetic	technique	and	details	of	anti-biotic	treatment	given	
• Pre-operative	diagnosis	and	outline	of	surgical	plan	
• Examination	under	anaesthetic	findings	
• Incision	 and	 approach	 to	 enter	 knee,	 including	 details	 of	 extensor	 mechanism	

management	
• Operative	findings		
• Details	of	tissue	removed	for	micro-biological	or	histological	analysis	
• Procedure	 details;	 implant	 removal,	 debridement,	 irrigation,	 bony	 resection,	 joint	

reconstruction,	trial	reduction,	final	implantation			
• Any	intra-operative	problems	/	complications	
• Any	additional	procedures	performed	and	the	reason	why		
• Clear	 identification	 of	 any	 prosthesis	 used,	 including	 the	 serial	 numbers	 of	

prostheses	and	other	implanted	materials	
• Details	of	closure	technique	and	use	of	drains.	

	
17.5	 Clear	 post-operative	 instructions	 should	 be	 recorded	 at	 the	 end	 of	 the	 operation	
note,	including	the	following	details:	
	

• Immediate	issues	to	consider	in	recovery	
• DVT	prophylaxis	(drug	based	and	mechanical)	
• Rehabilitation	plan	including	immediate	weight-bearing	status	
• Details	of	drain	management	(if	applicable)	
• Details	of	wound	management	including	date	for	removal	of	skin	sutures/clips	



• Requirement	for	post-operation	radiographic	assessment	
• Details	of	follow-up	plan	post-discharge	
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18.	 Recovery	
	 	
18.1					In	Recovery	
	 	
18.1.1		Administer	any	required	post-operative	recovery	medications,	including	antiemetics,	
antibiotics	and	Tranexamic	acid.	
	
18.1.2		Regular	 monitoring	 of	 temperature,	 HR,	 BP	 and	 respiratory	 rate	 as	 a	 minimum.	
Record	the	neuro-vascular	status	of	the	operated	limb	in	recovery.	
	
18.1.3		There	is	no	requirement	for	post-operative	radiographs	to	be	carried	out	in	recovery	
unless	there	are	concerns	over	a	particular	case	complexity.	
	
18.1.4		Ensure	 plan	 for	 VTE	 prophylaxis	 is	 in	 place	 as	 directed	 by	 pre-operative	 DVT	 risk	
assessment	scoring.	
	
	
	 	



18.2		 POSU	HDU	and	ITU	cover	
	
18.2.1		All	revision	KR	patients	should	have	enhanced	postoperative	nursing	care	(level	1.5)	
for	their	first	24-48hrs	(with	the	possible	exception	of	revisions	of	partial	KR	to	full	KR)	[1	2].	
This	 level	 of	 care	 provides	 a	 higher	 nursing	 care	 ratio	 with	 the	 ability	 for	 vasopressor	
support	and	more	 invasive	monitoring	as	well	as	direct	anaesthetic	medical	 input.	Agreed	
discharge	criteria	should	be	in	place	for	patient	step	down	to	routine	ward	care	at	48	hours.	
Some	 patients	 will	 require	 HDU	 support	 e.g.	 where	 active	 infection	 is	 present	 and	 SIRS	
response	 is	 likely,	or	 if	 the	patient	has	 complex	 co-morbidities	 that	 require	more	 invasive	
monitoring	 and	 support.	 	 	 Elective	 access	 to	HDU	 facilities	must	 be	 available	 in	 all	Major	
Revision	Centres.	
	
18.2.2		Patients	 should	 be	 encouraged	 to	 commence	 breathing,	 circulatory,	 range	 of	
movement	and	strengthening	exercises	as	taught	in	“Joint	School”.	
	
	 	



18.3				Assessment	for	nerve	and	vascular	injury	
	
18.3.1		Preoperative	neurological	assessment.		
Prior	 to	 revision	 knee	 surgery	 there	 should	 be	 a	 thorough	 and	 documented	 preoperative	
assessment	of	 the	neurological	 and	 vascular	 status	of	 the	 lower	 limbs.	 This	will	 allow	 the	
surgical	team	to	quickly	ascertain	if	there	is	a	postoperative	problem.	Preoperative	sensory	
disturbance	in	this	patient	group	could	be	secondary	to	a	long	list	of	possible	causes,	many	
of	which	it	would	be	advantageous	to	be	aware	of	preoperatively.		
	
Preoperative	nerve	function	of	the	two	main	sensorimotor	nerves	below	the	knee	should	be	
documented,	with	MRC	grading	and	area	of	skin	sensory	loss	recorded:	

• Common	peroneal	nerve		
• Tibial	nerve		

	
18.3.2		Preoperative	documented	vascular	assessment	should	include:	

• Capillary	return	time	(CRT)		
• Dorsalis	pedis	(DP)	pulse	
• Posterior	tibial	(PT)	pulse		

	
It	 should	be	noted	 that	 a	dorsalis	 pedis	pulse	may	be	absent	 in	up	 to	10%	of	 the	normal	
population	[3].		
	
18.3.3		Tourniquet	use	
It	 is	common	to	see	arterial	calcification	in	this	patient	group	on	preoperative	radiography	
and	 the	 surgeon	 should	 be	 cautious	 of	 prolonged	 tourniquet	 use	 and	 excessive	
intraoperative	manipulation	of	the	knee	in	this	patient	group.	
	
18.3.4	 	Postoperative	neurological	assessment	
In	theatre	recovery	there	may	be	no	return	of	sensation	or	motor	function	as	a	consequence	
of	the	regional	anaesthesia	used.	The	timing	of	a	formal	assessment	will	depend	on	the	type	
of	 anaesthetic	 and	 peripheral	 nerve	 blockade	 used.	 There	 should	 be	 regular	 documented	
observations	of	neurology	until	the	return	of	normal	sensation	and	power.	It	 is	recognised	
that	 inadvertent	motor	blockade	can	occur	 in	up	to	5%	of	adductor	canal	blocks	and	from	
intraoperative	periarticular	infiltration.	Active	ankle	dorsiflexion,	great	toe	extension	for	the	
common	peroneal	nerve	function	and	ankle	plantar	flexion,	lesser	toe	flexion	and	extension	
for	tibial	nerve	function	should	be	checked.	Sensation	over	the	dorsum	and	plantar	aspects	
of	 the	foot	should	be	recorded.	Regular	observations	should	be	carried	out	at	a	minimum	
every	30	minutes	until	sensation	and	motor	function	has	returned.		
	
18.3.5		Postoperative	vascular	assessment	
An	assessment	of	skin	colouration,	CRT	and	DP	and	PT	arterial	pulses	should	be	carried	out	
and	 their	presence	or	absence	documented.	Any	deviation	 should	be	checked	against	 the	
preoperative	 status	 and	 if	 an	 interruption	 of	 arterial	 flow	 is	 suspected	 a	 vascular	 opinion	
must	 be	 sought	 as	 well	 as	 relevant	 imaging.	 Vascular	 injury	 may	 present	 as	 massive	
postoperative	knee	swelling,	haemorrhage,	shock	or	acute	 limb	 ischaemia	 following	direct	
arterial	injury.		



18.3.6		It	 should	 be	 noted	 that	 intraoperative	 vascular	 injury	 can	 present	 as	 a	 delayed	
phenomenon	in	the	days	following	surgery	with	chronic	features	of	ischaemia	such	as	pain,	
swelling,	 sensory	 disturbance	 due	 to	 arterial	 occlusion,	 arteriovenous	 fistula	 or	
pseudoaneurysm	[4].	 Imaging	modalities	 such	as	angiogram	and	colour	doppler	 should	be	
used	if	there	is	any	clinical	suspicion	to	confirm	or	deny	vascular	injury.	
	
	 	



18.4		 Recovery	on	the	Ward	
	
An	initial	repeat	assessment	of	the	patient	should	take	place	within	2	hours	of	return	to	the	
ward	[5].	ll	patients	should	be	made	aware	of	the	expected	interventions	following	surgery.	
This	 should	be	part	of	any	 locally	developed	 ICP.	Post	operative	pain	management	should	
follow	 a	 multimodal	 approach	 and	 post	 operative	 recovery	 should	 be	 delivered	 by	 a	
multidisciplinary	team	[6	7].		
	
A	falls	assessment	should	be	carried	out	before	mobilisation.	Patients	should	be	mobilised	
as	soon	as	possible,	ideally	on	the	day	of	surgery,	by	physiotherapists	and/or	nursing	staff,	
this	 may	 not	 be	 appropriate	 with	 some	 revision	 patients.	 Ward	 nursing	 staff	 should	 be	
competent	 in	day	0	mobilisation.	 Encourage	patients	 to	 achieve	 independent	mobility	 for	
toileting.	
	
Patients	should	continue	their	own	exercises	as	frequently	as	able,	aiming	for	5	x	day	as	a	
minimum	target.	Encourage	patients	to	get	dressed	in	their	own	clothes	prior	to	mobilising	
in	order	to	reinforce	that	they	are	in	the	rehabilitation	phase	of	their	recovery.	They	should	
aim	to	remain	out	of	bed	as	much	as	possible,	dressed	in	their	own	day	clothes.	
	
Post	operative	AP	and	lateral	radiographs	should	be	obtained	within	the	first	48-72	hours.	
Any	bulky	dressings	 should	be	 reduced	within	48	hours	of	 surgery.	Patients	 requiring	oral	
anti-coagulants	 should	 be	 considered	 for	 restart	 at	 24-48	 hours	 postop.	 Mobilisation	
following	the	operation	should	 include	significant	 input	from	the	physiotherapy	team,	and	
patients	should	only	be	discharged	from	hospital	when	considered	capable	of	coping	in	the	
environment	at	their	destination.	
	
Patients	 should	 be	 given	 information	 about	 telephone	 numbers	 or	 other	 methods	 of	
contacting	the	hospital	or	the	orthopaedic	service,	should	problems	occur.	Patients	should	
be	informed	of	the	likely	review	date	following	surgery;	this	will	usually	be	within	8	weeks	of	
the	operation.	
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19.		 Discharge	from	hospital	
	
19.1		 As	part	of	pre-operative	education	patients	should	have	a	clear	understanding	of	the	
expected	 recovery	 pathway	 following	 surgery.	 This	 should	 be	 part	 of	 every	 centres	 care	
protocol.	Discharge	planning	should	start	before	the	patient’s	admission	and	 is	one	of	 the	
important	functions	of	a	pre-admission	assessment	clinic.	Referrals	to	social	services	should	
not	delay	discharge.		
	
19.2		 Post-operative	physiotherapy	should	educate	the	patient	on	mobilisation	techniques	
to	ensure	they	will	be	safe	and	able	to	cope	at	their	discharge	destination.		
	
19.3	 The	following	criteria	should	be	met	prior	to	discharge:	

• Reasonably	pain	free,	managed	on	regular	oral	analgesia	
• Voiding	urine	without	a	catheter	
• Individual	therapy	goals	achieved	
• Patient	ambulating	safely	with	aids	
• X-ray	checked,	wound	checked	
• All	occupational	therapy	equipment	in	place	if	required	
• Physiotherapy	and	surgical	follow-up	plans	in	place	
• Care	package	in	place	(if	needed).	

	
19.4		 Prior	to	discharge	patients	should	be	provided	with	the	following	information:	

• Falls	prevention	leaflet	
• Instructions	for	any	equipment	or	mobility	aids		
• Discharge	booklet	
• DVT	leaflet	
• Wound	care	instructions	
• Exercise	advice	(booklet	format)	and	a	mobility	progression	plan	
• Discharge	letter	
• Telephone	numbers	or	other	methods	of	contacting	the	hospital	or	the	orthopaedic	

service,	should	problems	occur.		
	
19.5	 	Patients	 should	 be	 given	 an	 early	 review	 date	 following	 surgery;	 this	 should	 be	
within	8	weeks	of	the	operation.	
	



20.		 Post-operative	recovery		
	
20.1		 Recovery	from	Rev	KR	can	be	variable.	In	general,	added	support	and	advice	may	be	
needed	 compared	 to	 that	 routinely	 provided	 for	 primary	 KR	 in	 order	 to	 achieve	 the	 best	
outcome.	Several	 series	have	shown	that	outcomes	 from	revision	can	approach	outcomes	
following	primary,	but	this	is	not	universally	so	and	the	patient	should	be	prepared	for	this	
[1-3].	 An	 awareness	 of	 the	 increased	 potential	 for	 wound	 problems,	 postoperative	
complications	and	prolonged	rehab	is	an	important	part	of	patient	education.	
	
20.2	 Clear	individualised	guidance	on	prognosis	and	expectations	for	recovery	should	be	
provided	 as	 part	 of	 patient	 education	 over	 and	 above	 routine	 primary	 arthroplasty	
protocols.	 A	 complexity	 classification	 system	 such	 as	 the	RKCC	 (Revision	Knee	Complexity	
Classification)	can	guide	prognosis	and	advice	regarding	recovery	rates	[4].	
	
20.3	 The	indication	for	revision	will	have	an	impact	on	the	likely	recovery	and	on	advice	
regarding	progression	and	physiotherapy.	For	example	post	op	recovery	following	first	time	
revision	 for	 aseptic	 loosening	 may	 differ	 to	 a	 patient	 undergoing	 a	 2	 stage	 revision	 for	
infection	with	associated	plastic	surgery	reconstruction.		
	
20.4		 Wound	healing	is	of	paramount	importance	before	progressive	functional	recovery.	
In	 certain	 circumstances	 there	 may	 be	 a	 requirement	 for	 post-operative	 restrictions	 to	
support	wound	healing,	as	well	as	extensor	mechanism,	ligaments	and	fragile	bone	that	can	
involve	braces	and	weight	bearing	restrictions.		
	
20.5	 Advice	 regarding	 return	 to	 work,	 driving,	 sport	 and	 other	 activities	 needs	 to	 be	
individualised	with	reference	to	the	 indication	for	and	complexity	of	surgery	but	generally	
requires	 a	 more	 measured	 and	 cautious	 approach	 than	 that	 following	 a	 primary	 KR	
procedure.	
	
20.6	 Some	 degree	 of	 residual	 pain	 and	 functional	 limitation	 may	 well	 be	 expected	
following	 revision	 surgery.	 This	 should	 have	 been	 explained	 as	 part	 of	 the	 pre-operative	
discussion	but	may	be	important	to	emphasise	during	the	post-operative	recovery.		
	
20.7	 Pain	recovery	following	surgery	can	be	variable.	Post-operative	pain	experienced	can	
be	nociceptive,	neuropathic	or	mixed.	Careful	assessment	of	the	degree	and	nature	of	post-
operative	 pain	 is	 important	 to	 guide	 the	 appropriate	 treatment.	 Adequate	 analgesic	
prescription	 and	 advise	 on	 use	 is	 important.	 A	 multi-modal	 pain	 management	 approach	
including	treatment	for	neuropathic	components	of	pain	can	be	beneficial	[5].	
	
20.8	 Muscle	strength	and	function	is	likely	to	have	been	impacted	more	so	than	following	
primary	 arthroplasty.	 Education	 of	 the	 importance	 of	 persistence	 with	 physiotherapy	
exercises	 and	 the	 prognosis	 and	 timeframe	 for	 such	 a	 recovery	will	 empower	 patients	 to	
maximise	their	functional	recovery.		
	
20.9	 Patient	 satisfaction	 following	 surgery	 is	 strongly	 linked	 to	whether	 expectations	 of	
outcome	 were	 met.	 Setting	 of	 realistic	 expectations	 for	 outcomes	 is	 importantly	



commenced	at	the	initial	consultation	pre-operatively.	This	does	however	continue	in	to	the	
peri-	and	post-operative	period	and	should	be	re-visited	during	post-operative	follow	up.		
	
20.10	 General	health	advice	with	a	 focus	on	 rest,	hydration,	nutrition,	 smoking	cessation	
and	exercise	is	appropriate	and	a	particularly	important	part	of	post-operative	recovery,	in	
addition	to	the	more	specific	advice	given.		
	
20.11	 Clear	channels	of	communication	and	a	point	of	contact	for	advice	and	reassurance	
is	 likely	 to	 provide	 important	 support	 to	 patients	 recovering	 from	 revision	 surgery.	 An	
arthroplasty	practitioner	can	be	one	effective	way	of	providing	such	point	of	contact.	Other	
successful	models	are	used	in	other	revision	centres.		
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21.						Post-operative	follow-up				
	
21.1		 Routine	outpatient	 review	 should	mirror	 that	 for	 primary	 KR,	 accepting	 that	 there	
are	 greater	 concerns	 over	 potential	wound	problems,	 post-operative	 complications	 and	 a	
longer	 rehabilitation	 period	with	 revision	 surgery.	 Initial	 follow	 up	 should	 occur	 between	
four	and	eight	weeks	with	further	potential	follow	up	at	3,	6	and	12	months	as	appropriate.	
Robust	 systems	 should	 be	 in	 place	 for	 either	 GP	 re-referral	 or	 self-referral	 for	 ongoing	
support	if	needed	[1].	
	
21.2	 	 	 	 Revision	 KR	 implants	 are	 not	 included	 in	 ODEP	 ratings.	 There	 are	 relatively	 few	
publications	detailing	the	long-term	results	of	Rev	KR	meaning	there	is	limited	data	available	
to	guide	the	frequency	of	Rev	KR	longer-term	follow-up.		
	
21.3		 	 	The	available	studies,	show	that	the	survival	of	Rev	KR	is	 inferior	overall	to	primary	
procedures	detailing	an	approximately	12%	revision	rate	within	24	months	of	the	procedure	
[2].	Most	common	reasons	for	re-revision	are	infection	or	aseptic	loosening	[3].	Primary	KR’s	
revised	within	2	 years	 attract	 a	much	higher	 risk	of	 re-revision	 than	 those	 greater	 than	2	
years	[4].	Rev	KR	for	PJI	attracts	a	2.7	times	higher	risk	of	re-revision	than	revisions	for	other	
reasons	[5].	
	
21.4		 	 	The	BOAST	Revision	KR	guideline	recommends	the	use	of	a	complexity	grading	tool	
such	as	the	Revision	Knee	Complexity	Classification	(RKCC)	[6].	Follow-up	should	be	adjusted	
to	 the	 complexity	 of	 the	 revision	 procedure	 using	 RKCC.	 	 Liner	 exchanges	 or	 R1	 type	
revisions	may	be	followed	up	in	the	same	manner	as	routine	primary	KRs	although	some	will	
require	regular	follow	up	as	per	R2	or	R3	type	revisions.	
	
21.5				Regular	systematic	follow-ups	are	required	for	full	Rev	KR.	Follow	up	reviews	should	
include	 clinical	 examination,	 radiographs,	 and	PROMs	 such	 as	 the	Oxford	Knee	 Score	 and	
EQ-5D.	 Ideally	 full	 length	 radiographs	 should	 be	 obtained,	 this	 should	 be	 available	 in	 all	
major	 revision	 centres.	 As	 a	 minimum,	 AP	 and	 lateral	 views	 should	 be	 obtained.	 Virtual	
follow-up	clinic	at	1	year	with	radiographs	and	PROMS.		Further	follow	up	at	2	and	5	years,	
then	at	5	year	intervals	after	that	may	be	appropriate	for	asymptomatic	patients	with	stable	
X	ray	appearances.	
	
21.6	 	 	 Any	 radiographs	 should	 be	 read	 by	 an	 experienced	 consultant,	 a	 musculoskeletal	
radiologist	or	an	arthroplasty	practitioner	with	appropriate	training.	A	general	radiologist	or	
orthopaedic	trainee	may	not	have	the	skills	to	identify	early	failure.	
	
21.7	 	 	Routine	follow	up	in	General	Practice	 is	not	advised	[7]	as	the	GP	is	reliant	on	x-ray	
reports	which	may	be	produced	by	 radiologists	who	 lack	expertise	 in	 identifying	 failing	or	
problematic	Rev	KR.	
	
21.8	 The	 audit	 standards	 for	 Rev	 KR,	 contained	 in	 section	 22,	 should	 continue	 to	 be	
collected	 and	 data	 about	 Rev	 KR	 should	 be	 submitted	 to	 national	 joint	 registries	 (NJR	 or	
SAP)	and	for	cases	of	PJI	to	a	national	bone	and	joint	infection	database	(e.g.	BAJIR).	
	



21.9	 	 	 	 If	 problems	 are	 identified	 during	 follow-up	 of	 a	 Rev	 KR,	 they	 should	 be	managed	
according	 to	 the	 national	 guidelines	 [8-10]	 and	 referred	 to	 nearest	 regional	 network	 for	
further	management	 using	 the	 revision	 knee	 complexity	 classification	 and	 identifying	 any	
confounding	factors.		
		
Key	Points:	

• Follow-up	should	be	adjusted	to	the	complexity	of	the	revision	procedure	using	the	
RKCC.	

• Rev	KR	implants	do	not	have	ODEP	ratings	and	revision	procedures	are	much	more	
complex	than	primary	operations.	

• Simple	 R1	 type	 revisions	 (e.g.	 liner	 exchange)	 may	 be	 followed	 up	 like	 standard	
primary	KR	operations.	

• R2	revisions	should	be	followed	up	by	at	standardised	intervals	with	PROMS	and	x-
rays	during	the	 first	2	years	 (immediate	post	op;	6	weeks	 long	 leg	 film	 if	available;	
and	another	x-ray	within	2	years).	Further	follow-up	should	be	at	5	years,	10	years	
and	5	yearly	intervals	afterwards.		

• R3	type	revisions	will	require	individual	follow	up,	based	on	case	by	case	assessment.	
• Regional	networks	will	need	to	institute	virtual	follow	up	clinics	with	local	x-rays	and	

clinical	assessment	as	needed.	
• Audit	data	should	be	collected	and	submitted	to	national	databases	(e.g.	NJR	or	SAP	

&	BAJIR	for	PJI).	
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22.		 Auditable	standards	of	care	in	revision	knee	surgery		
	
22.1	 All	 units	 and	 surgeons	 undertaking	 revision	 knee	 surgery	 should	 collect	 data	
regarding	their	outcomes	and	processes	of	care	to	ensure	the	highest	level	of	care	continues	
to	be	provided	and	to	drive	clinical	improvement	[1].	
	
22.2	 All	 units	 undertaking	 revision	 knee	 surgery	 should	 undertake	 regular	 documented	
audits	of	their	clinical	outcomes,	including:		complications,	infection	or	re-infection	rate,	re-
revision	[2].	
	
22.3	 All	surgeons	and	units	undertaking	revision	surgery	should	enter	data	into	the	NJR	or	
SAP.	A	K2	form	should	be	completed	for	all	revisions	including	DAIRs	[2].	
	
22.4	 All	patients	within	the	revision	knee	pathway	must	be	managed	under	the	direction	
of	a	multidisciplinary	care	team	(MDT).	Centres	should	have	an	MDT	approach	to	all	cases	
within	their	unit,	with	appropriate	documentation	of	the	MDT	outcome	in	the	clinical	record	
system.	 In	addition,	complex	cases	 (R2	and	R3)	 should	be	discussed	 in	a	 regional	Revision	
Knee	Network	MDT.	
	
22.5	 All	units	who	run	a	Regional	Revision	Network	MDT	should	carry	out	an	annual	audit	
of	their	documentation	and	communication	processes.			
		
22.6	 All	 established	 PJI	 cases	 must	 be	 managed	 under	 the	 direction	 of	 a	 specific	 PJI	
multidisciplinary	 care	 team	 (MDT)	 including	 specialists	 in	 infectious	 diseases	 or	 a	
microbiologist.		
	
22.7	 All	knee	arthroplasty	DAIR	procedures	to	be	performed	by	a	Consultant	surgeon	with	
expertise	in	arthroplasty	surgery.			
	
22.8	 Units	undertaking	PJI	work	should	enter	all	infected	knee	replacement	cases	into	the	
Bone	and	Joint	Infection	Registry	[3].	The	BAJIR	database	has	been	specifically	designed	to	
support	MDT	working	and	clinical	decision	making	and	BASK	supports	the	entry	of	all	cases	
of	PJI	infection	into	BAJIR.		
	
22.9		 All	units	undertaking	revision	knee	surgery	should	review	their	results	as	part	of	the	
GIRFT	visit	and	assessment	process.	All	Major	Revision	Knee	Centres	(MRC)	will	be	expected	
to	 run	 an	 annual	 regional	 network	 review	 meeting	 and	 as	 well	 as	 attending	 a	 national	
network	review	meeting	hosted	by	GIRFT.		
	
22.10	 	All	surgeons	undertaking	revision	knee	surgery	should	undertake	specific	continued	
medical	education	(CME).	CME	is	a	critical	component	of	maintaining	standards	of	care	for	
all	 healthcare	 professionals	 involved	 in	 a	 clinical	 pathway.	 As	 part	 of	 CME	 revision	 knee	
surgeons	should	attend	revision	specific	revalidation	and	instructional	sessions	provided	by	
BOA	 and	 BASK.	 Participation	 in	 CME	 should	 be	 reviewed	 in	 each	 Consultants	 annual	
appraisal.	
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24.							Appendix	
	

I. BOAST	1	Revision	Knee	Replacement	Surgical	Practice	Guide	
	



II. BOAST	2	Investigation	and	Management	of	Periprosthetic	Joint	Infection	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 	



III. BOAST	 3	 Investigation	 and	 Management	 of	 Patients	 with	 Problematic	 Knee	
Replacements	
	

	 	



	
IV. The	Revision	Knee	Complexity	Classification	

	



	



	
	 	



V. BASK	COVID	Prioritisation	document	in	Revision	KR	
	

	



	



	



	



	



	



	


