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Summary Recommendations

Notes on PROSPECT recommendations

PROSPECT provides clinicians with supporting arguments for and against the use of various
interventions in postoperative pain based on published evidence and expert opinion. Clinicians must
make judgements based upon the clinical circumstances and local regulations. At all times, local
prescribing information for the drugs referred to must be consulted.

Recommendations are graded according to the overall level of evidence (LoE) on which the
recommendations are based, which is determined by the quality and source of evidence.

An explanation of how study quality assessments are performed to determine the LoE and GoR can
be found in Appendix A: Levels of evidence and grades of recommendation.




Summary recommendations

Pre-, intra- and postoperative interventions have been evaluated for the management of postoperative
pain following total knee arthroplasty. Unless otherwise stated, ‘pre-operative’ refers to interventions
applied before surgical incision, ‘intra-operative’ refers to interventions applied after incision and
before wound closure, ‘postoperative’ refers to interventions applied at or after wound closure.

The following peri-operative interventions for total knee arthroplasty have been reviewed:

Pre-operative ® Regional analgesia:
recommended — Femoral nerve block (Grade A)

— Spinal LA + opioid (but not as the first choice, Grade D). Morphine is
recommended as the opioid (Grade A)

Intra-operative ® Regional analgesia/anaesthesia:

recommended — GA + femoral nerve block (Grade D) or

— Spinal LA + femoral nerve block (Grade D) or

— Spinal LA + morphine (but not as the first choice, Grade D)

Post-operative e Systemic analgesia:
recommended — Conventional NSAID/COX-2-selective inhibitors (Grade A)
+ strong opioids (Grade A), titrated to effect (for high intensity pain)
+ paracetamol (Grade B)
— Conventional NSAID/COX-2-selective inhibitors (Grade A)
+/- weak opioids (Grade B), titrated to effect (for moderate or low
intensity pain) + paracetamol (Grade B)
® Regional analgesia:
— Femoral nerve block (Grade A)

e Continuous passive motion (for reasons other than analgesia) (Grade A)

e Intensive rehabilitation (for reasons other than analgesia) (Grade D)




Not recommended for total knee arthroplasty

Pre-operative
not recommended

Systemic analgesia:

— Alpha-2-delta subunit ligands (gabapentinoids) (Grade D), due to a
lack of procedure-specific evidence

— Conventional NSAIDs (Grade B) because of limited procedure-
specific evidence and increased risk of bleeding

— Corticosteroids (Grade D) due to a lack of procedure-specific
evidence (may be used for reasons other than postoperative
analgesia)

— NMDA antagonists

o Dextromethorphan (Grade D) due to inconsistent evidence
of analgesic effects

o Ketamine (Grade D) because of limited procedure-specific
evidence

— Strong opioids (Grade D) due to a lack of evidence for analgesic
benefit over postoperative administration

Peripheral nerve blocks:

— Combination femoral and obturator block (Grade D) because of
limited procedure-specific evidence

— Combination femoral and sciatic nerve block (Grade D) because of
limited and inconsistent procedure-specific evidence

— Lumbar plexus block (posterior approach) (Grade D), as femoral
nerve block is equally effective and is associated with fewer
complications

— Alpha-2-adrenoceptor agonists (clonidine, epinephrine), as part of
the LA solution in peripheral nerve blocks (Grade A) due to a lack of
efficacy in procedure-specific studies

Epidural:

— LA and/or opioid (Grade B) due to an increased risk of adverse
events and no improvement in analgesia compared with femoral
nerve block

— Ketamine (as adjuvant to epidural) (Grade B) due to side-effects and
inconclusive analgesic efficacy

— Tramadol (as adjuvant to epidural) (Grade B) because of insufficient
analgesia

Spinal:

— Neostigmine (Grade D) because of side-effects and limited
procedure-specific evidence

— Clonidine (Grade D) because of limited and inconsistent procedure-
specific evidence

Intra-articular techniques (Grade D) because of inconsistent evidence




Physical therapy (Grade D) based on postoperative analgesic effects
alone

Intra-operative
not recommended

Systemic analgesia:
— NMDA antagonists
o Dextromethorphan (Grade D) because of inconsistent analgesia
o Ketamine (Grade D) due to limited procedure-specific evidence
— Weak opioids (Grade D) due to lack of evidence for analgesic benefit
over postoperative administration
Peripheral nerve blocks administered intra-operatively (Grade D)
GA or spinal anaesthesia without any local or regional analgesic
technique (Grade D)
Epidural anaesthesia (Grade D) because postoperative epidural
analgesia is not recommended
Intra-articular techniques (Grade D) because of inconsistent analgesia

Drains (Grade A) due to lack of analgesic and other recovery benefits

Postoperative
not recommended

Systemic analgesia:

— Alpha-2-delta subunit ligands (gabapentinoids) (Grade D) due to
lack of procedure-specific evidence

— Clonidine (Grade D) because of limited procedure-specific evidence

— IV ketamine infusion (Grade D) because of limited procedure-
specific evidence

— IM administration of strong opioids (Grade B) due to unfavourable
pharmacokinetics, injection-associated pain and patient
dissatisfaction

— Weak opioids for high intensity pain (Grade D) due to insufficient
analgesic efficacy

— Paracetamol alone for high intensity pain (Grade D) due to
insufficient analgesic efficacy

Peripheral nerve blocks:

— Combination femoral and obturator block (Grade D) because of
limited procedure-specific evidence

— Combination femoral and sciatic nerve block (Grade D) because of
limited and inconsistent procedure-specific evidence

— Lumbar plexus block (posterior approach) (Grade D), as femoral
nerve block is equally effective and is associated with fewer
complications

— Alpha-2-adrenoceptor agonists (clonidine, epinephrine), as part of
the LA solution in peripheral nerve blocks (Grade A) due to a lack of
efficacy




Epidural:

— LA and/or opioid (Grade B) due to an increased risk of adverse
events and no improvement in analgesia compared with femoral
nerve block

— Ketamine (as adjuvant to epidural) (Grade B) due to side-effects and
inconsistent analgesic efficacy

— Tramadol (as adjuvant to epidural) (Grade B) because of insufficient
analgesia

Intra-articular techniques (Grade D) because of inconsistent analgesia

TENS (Grade B) due to limited procedure-specific evidence suggesting a
lack of benefit




Overall Recommendations: Pain Management for Total Knee Arthroplasty

Overall recommendations for postoperative pain management for total knee arthroplasty

GA + Spinal anaesthesia (with LA) + Spinal LA + morphine
Femoral nerve block (pre-operative) Femoral nerve block (pre-operative) Not recommended as the first choice
because of a greater potential for
adverse events compared with
femoral nerve block

y

There is insufficient evidence to recommend one
treatment pathway in preference to the other

v

Femoral nerve block |- - —)' High intensity pain, VAS = 50 mm |<_ [ ——|

Systemic analgesia
Conventional NSAID/COX-2-selective
inhibitors + IV PCA strong opioids
(titrated to effect) + paracetamol

Cooling and compression
+ techniques

Moderate or low intensity pain,
VAS <50 mm

v

Systemic analgesia
Conventional NSAID/COX-2-selective
inhibitors +/- weak opioids (titrated to

effect) + paracetamol




Evidence review process

For each review, a Subgroup of the prospect Working Group performs an initial evaluation of the
evidence and also drafts clinical practice statements and recommendations, which are then discussed
by the whole Working Group before a final consensus is reached. The Subgroup may sometimes
include a non-Working Group member, to provide additional expertise in the procedure being
reviewed.

For the total knee arthroplasty review, the Subgroup members were:

e Dr Christian Simanski
e Dr Barrie Fischer

Details of systematic literature review
Literature search

e Systematic review of the literature from 1966—November 2005 using MEDLINE and EmBASE,
following the protocol of the Cochrane Collaboration (Appendix B: TKA: Search strategy)

¢ Inclusion of randomised studies in English, assessing analgesic interventions in total knee
arthroplasty in adults, and reporting pain on a linear analogue scale
o Primary outcome measure: postoperative pain scores
o Secondary outcome measure: supplemental analgesic requirements
o Tertiary outcome measures: other recovery outcomes (adverse effects, functional
recovery)
e Identification of 247 studies of peri-operative interventions for postoperative pain following
total knee arthroplasty
e 112 studies included (Appendix C: TKA: Included studies)
e 135 studies excluded (Appendix D: TKA: Excluded references)

e The most common reasons for exclusion were that the study combined data from knee and hip
arthroplasty groups (51 studies) without an identifiable knee subgroup, or that pain scores were
not reported (39 studies) (Appendix E: TKA: Reasons for exclusion)
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Appendix

A. Levels of evidence and grades of recommendation

From 2006 onwards, the prospect methodology has been refined to take more account of the quality
of the evidence on which the recommendations are based. The way in which the quality of studies
determines the level of evidence, and thereby determines the grade of recommendation, is
summarised below. Development of the prospect methodology has been an ongoing process, and
previous experience indicated the need for these changes, to help clarify the basis for the
recommendations.

Sources of evidence in PROSPECT

The evidence for prospect is derived from three separate sources, and this evidence is taken into
consideration by the prospect Working Group to determine the prospect recommendations:

e Procedure-specific evidence derived from the systematic reviews of the literature

e Transferable evidence from comparable procedures, or from other relevant
sources, identified by the members of the prospect Working Group

e Current practice — a commentary on the interventions from the members of the prospect
Working Group

e Practical prospect recommendations are based on all the information Study quality
assessment

All cited studies are assessed for quality of reporting of methodology and results (assessment
performed by the medical writing team and the prospect Subgroup):

1. Statistical analyses and patient follow-up assessment: indicates whether statistical analyses were
reported, and whether patient follow-up was greater or lesser than 80%.

2. Allocation concealment assessment: indicates whether there was adequate prevention of
foreknowledge of treatment assignment by those involved in recruitment (A adequate, B unclear, C
inadequate, D not used). Empirical research has shown that trials with inadequate or unclear
allocation concealment report significantly greater estimates of treatment effect than those trials in
which concealment was adequate (Chalmers 1983, Schulz 1995, Moher 1998). Allocation
concealment was found to be more important for preventing bias than other aspects of study

quality, such as generation of the allocation sequence and double-blinding (Chalmers 1983, Schulz
1995, Moher 1998, Higgins JPT, Green S, editors, 2005;
http://www.cochrane.org/resources/handbook/hbook.htm (accessed 31st May 2005): Section 6.3.)
3. Numerical scores (total 1-5) for study quality: assigned using the method proposed by Jadad et al

1996, to indicate whether a study reports appropriate randomisation, double-blinding and
statements of possible withdrawals. Empirical research found that low-quality trials were associated
with an increased estimate of treatment benefit than high-quality trials (Moher 1998)


https://pubmed.ncbi.nlm.nih.gov/6633598/
https://pubmed.ncbi.nlm.nih.gov/7823387/
https://pubmed.ncbi.nlm.nih.gov/9746022/
https://pubmed.ncbi.nlm.nih.gov/6633598/
https://pubmed.ncbi.nlm.nih.gov/7823387/
https://pubmed.ncbi.nlm.nih.gov/7823387/
https://pubmed.ncbi.nlm.nih.gov/9746022/
https://www.nihlibrary.nih.gov/sites/default/files/Jadad_AR_Assessing_the_Quality_of_Reports_of_Randomized..._Controlled_Clin_Trials_1996.pdf
https://www.nihlibrary.nih.gov/sites/default/files/Jadad_AR_Assessing_the_Quality_of_Reports_of_Randomized..._Controlled_Clin_Trials_1996.pdf
https://pubmed.ncbi.nlm.nih.gov/9746022/

4. Additional study quality assessment: including an assessment of how closely the study report
meets the requirements of the CONSORT statement (Moher 2005) (additional assessment
performed by the prospect Subgroup)

Grading of recommendations based on overall level of evidence

The recommendations are graded according to the overall level of evidence, which is determined by
the quality of studies cited, the consistency of evidence and the source of evidence (as indicated in
the table below).

Grade of recommendation
Level of (based on overall LoE, considerin
Study quality assessments Evidence T N 9
balance of clinical practice
(LoE) K - -
information and evidence)
Statistical Additional
analyses assessment
. Allocation Jadad of overall Procedure-
Study type and patient . . Transferable
concealment | scores | study quality specific
follow-up .
assessment required to
judge LoE
Systematic review
with homogeneous N/A N/A N/A N/A 1 A B
results
A 1-5 N/A
Statistics (%) A
Randomised reported oR (based on two or
controlled trial (RCT) | and >80% AND B [ 35) ] NIA 1 more siudies or a B
OR single large, well-
follow-up .
B (1-2) Yes designed study)
Statistics not B 0-2) Yes B .
OR (or extrapolation
reported or from one
RCT questionable | AND/OR c [ (-5 ] N/A 2 e c
or <80% OR procedu
follow-up b (1-5) NIA specific
LoE 1 study)
Non-systematic
review, cohort
study, NIA NIA 3 c
case study;
(e.g- some adverse
effects evidence)
Clinical practice
information (expert D
opinion); N/A N/A 4
inconsistent
evidence



https://pubmed.ncbi.nlm.nih.gov/16791967/

B. TKA: Search strategy

Total Knee Arthroplasty November 2005 Search Terms

pain OR analgesi* OR anaesthe* OR anesthe* OR vas OR "visual analog*" OR vrs OR mcgill OR
epidural OR neuraxial OR intrathecal OR spinal OR caudal OR "peripheral nerve" OR "peripheral
block" OR "femoral block" OR "femoral nerve" OR "femoral 3-in-1" OR "3-in-1 block" OR "sciatic
nerve" OR "regional nerve" OR "psoas compartment"” OR "lumbar plexus" OR NSAID OR COX-2 OR
paracetamol OR acetaminophen OR gabapentin OR pregabalin OR clonidine OR opioid OR ketamine
OR corticosteroid OR “intra-articular” OR infusion OR instillation OR injection OR unicondylar OR
bicondylar OR “minimal* invasive” OR “patella resurfacing” OR patellofemoral OR parapatellar OR
mid-vastus OR midvastus OR drainage OR “activities of daily living” OR ADL OR “joint mobility” OR
cryoanalgesia OR “cold therapy”) AND ("knee replacement” OR "knee prosthesis" OR "knee
prostheses" OR “revision prosthesis” OR “revision prostheses” OR "total knee" OR "knee
arthroplasty" OR “major lower limb surgery”
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Allen JG, Denny NM, Oakman N. Postoperative analgesia following total knee arthroplasty: a study
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Anesthesia & Pain Medicine 1998;23(2):142-6.
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16 mg/h. Acta Anaesthesiologica Scandinavica 2005;49(8):1191-1199.
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does not improve analgesia following knee joint replacement.[see comment]. Regional Anesthesia
1997;22(4):347-50.
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Barrack RL, Bertot AJ, Wolfe MW, Waldman DA, Milicic M, Myers L. Patellar resurfacing in total knee
arthroplasty. A prospective, randomized, double-blind study with five to seven years of follow-up.
Journal of Bone & Joint Surgery - American Volume 2001;83-A(9):1376-81.

Barrack RL, Wolfe MW, Waldman DA, Milicic AM, Bertot AJ, Myers L. Resurfacing of the patella in
total knee arthroplasty. Journal of Bone & Joint Surgery American 1997;79(8):1121-1131.

Barwell J, Anderson G, Hassan A, Rawlings |. The effects of early tourniquet release during total knee
arthroplasty: a prospective randomized double-blind study.[see comment][erratum appears in J Bone
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recovery of function after knee replacement: a randomized controlled trial.[see comment]. JAMA
2003;290(18):2411-8.
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oxycodone during inpatient rehabilitation following unilateral total knee arthroplasty.[erratum
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Cole PJ, Craske DA, Wheatley RG. Efficacy and respiratory effects of low-dose spinal morphine for
postoperative analgesia following knee arthroplasty.[see comment]. British Journal of Anaesthesia
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