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Frimary total

prosthetic

Frimary total Frimary total replacement not

prosthetic prosthetic classified
replacement using replacement not where L Patello-femoral| Unicondylar knee

cement Using cement Yora) replacement replacement

Total knee primaries

Fatient physical status

F1 - Fit and healthy 7419 9% 37 10% 47 9% 293 25% 1,815 20% 9,891
F2 - Mild disease not incapacitating 62,341 T3% 2,483 TT% 396 T6% 7r5 67 % 6,370 T2%  T2,365
F3 - Incapacitating systemic disease 14,840 17% 408 13% 76 15% 90 B% 673 8% 16,087
Fd and P5 230 <1 % 5 <1% 2 =1% 4 <1% 7 <1% 248

Mumber with EM| data 66,109 T8% 2,414 T5% 342 B6% am T8% 7,333 B3% 77,109
Average 31.03 31.33 30.83 29.65 30.20 30.94
=D 2.51 5.21 877 8.37 5.0 547

2 Mational Joint Registry 2016
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Data for 1 April 2014 - 31 March 2015

Knee Primary (41 %) \

e HKnee Revision (5 %)

- T ———Shoulder Primary (6 %)
T~ —Shoulder Revision (3 %)

Ankle Primary {2 %)

Hip Revision (6 %)

Hip Primary (37 %}—/

Operation Type o Operation Subcategory 6 Procedures Recorded for this Hospital o Mational Average o

. Hip Primary 218
Hip Revision - 114 26
. Knee Primary Patello-Femoral Replacement Fewer Than 5 4
. Knee Primary Total knee replacement 707 222
. Knee Primary Unicondylar Knee Replacement 9 25
Knee Revision - a2 17
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Data for 1 April 2014 - 31 March 2015

Knea Primary r—__\

Hip Revision /—/
Operation Subcategory o

Operation Typea 0

Hip Primary
Hip Revision -
Knee Primary Patello-Femoral Replacement

Knee Primary Total knee replacemeant

. Knee Primary Unicondylar Knee Replacemeant
Knee Revision -

Total -

Nottingham University Hospitals INHS |

NHS Trust

. T TTT———— _Knee Revision

Hip Primary
Procedures Recorded for this Surgeon o National Average o

B8 50

Fewer Than 5 11

Fewer Than 5 3

223 50

a8 13

48 6
36T+ 133
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Age for primary knee replacement patients from 2007 to 2015
Gender: Female, Male
100%
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s
o
20%
Year
=30 =1% =1% =1% =1% =1% =1% =1% =1% =1%
30-38 =1% =1% =1% =1% =1% =1% =1% =1% =1%
40-49 2% 2% 3% 3% 3% 3% 3% 3% 3%
50-58 13% 13% 13% 13% 14% 14% 14% 14% 14%
27 500 60-69 33% 34°% 34% 34% 35% 35% 35% 34°% 34%
! T0-78 38% 37% 36% 36% 35% 35% 35% 35% 36% || 36 y 830
B0-89 13% 13% 13% 13% 13% 13% 13% 13% 13%
a0+ =1% =1% =1% =1% =1% 1% 1% 1% =1%
MNumber of patients 66,981 | 74,381 | 76,396 | 79,035 | 82,624 | 86,565 | 86,131 | 95,308 | 94 437
& Mational Joint Registry 2016
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ASA grades for primary knee replacement patients for years between 2007 and 2015
1005
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Year
1 15% 13% 13% 12% 11% 11% 10% 10% 10%
P2 1% 3% T2% 3% T3% Ta4% T4% T3% 3%
P3 14% 13% 15% 15% 15% 15% 16% 16% 16%
P4 and PS5 =<1% =1% =<1 % =<1% =1% =<1 % =<1% =1% =<1 %
Mumber of patients 73,734 | 77,826 | 79,365 | 81,713 | 85,030 | 88,987 | 89,855 | 99,326 | 98,591
& Maticnal Joint Registry 2016
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EMI for primary knee replacement patients between 2007 and 2015.
32 50%:
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Year 00 I ES D09 010 0 ) I 0] 4 0
n Average BMI - 2985 | 3027 | 3054 | 2066 | 3081 | 3084 | 2086 | 3085 | 30.94
all patients
BMI 15-19 12 1%, <1% 1% 1% <1% <1% <1% <1%
BMI 20-24 14% 12% 11% 10% 10% 10% 10% 10% 9%
BMI 25-29 37% 36% 36% 35% 35% 34% 345, 34%, 34%
BMI 30-34 30% 315, 32% 32% 329, 33% 33%, 32% 33%
BMI 35-39 13% 14% 15% 15% 16% 16% 16% 16% 17%
BMI 40-44 4% 4%, 5%, 59 50 50, 5% 59, 50
- BIMI 45+ 1% 1% 2% 2% 2% 2% 2% 2% 2%
n Sverage BMI - 3033 | 3072 | 3104 | 3115 | 3133 | 3130 | 3130 | 3132 | 3140
female
" :1‘;‘:";399 BMI - 2025 | 2069 | 29088 | 2003 | 2014 | 3023 | 2025 | 3018 | 30.33

2 Mational Joint Registry 2016
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medicine

A Pain is the most

burning
frequent reason to seek < m a I n'aStS
medical help -

Shar ge treatment
workung

A Multi-factorial / joints; ZWOI'S@f2enes
m when;i g
Complex duII: worrie g bothering

A An unpleasant sensory
& emotional experience
associated with actual
or potential tissue
damage.
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Pain Intensity on the First Day after Surgery
A Prospective Cohort Study Comparing 179
Surgical Procedures

Hans J. Gerbershagen, M.D., Ph.D.,* Sanjay Aduckathil, M.D.,T Albert J. M. van Wijck, M.D., Ph.D., 1
Linda M. Peelen, Ph.D.,§ Cor J. Kalkman, M.D., Ph.D.,| Winfried Meissner, M.D., Ph.D.#

Anesthesiology, V 118 = No 4 934 April 2013
0461 Knee joint réplncement{revislon, exchange, removal) ** . 5.41 (n=351):
. - I 1
A Of 179 surgical procedures, 22/40 |, sonscciomin ' Csaamet198)l ||
b - I . {
with highest pain scores include s _oenreduclontisalroaiy 535 feewws), |,

Open reduction (metatarsal bone)

' 5.34 (n=103)1
| - ]

orthopaedic procedures on the “ iy
- g50, Open reduction (clavicle) |
extremities ? '

534 (n=240) |

o571 Incisional hérnia repair, with alloplastic material (open) ' 531 (n=413)|
; . N - |

052 Sturnotomyl[cardiacsurgerylr} : | :5.31 [n=134}:

|
0531 Knee joint rc?plar:emenl : ' 5.30 (n=4439}!

A 20% Of patients pOSt TKA ' open mcunsltruction {ankle;ointlig?mentsjg | 5.30 (n=7?}:
dlssat|Sf|ed ] 055{ Arthroscopit surgery (shoulder Iigalrnents] ' ' 5.25 (n=1083}!

A Persistent Post Surgical Pain
A Limited function
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Knee Surg Sports Traumatol Arthrosc
DOI 10.1007/s00167-013-2750-2

KNEE

Pain after knee arthroplasty: an unresolved issue

Irina Grosu - Patricia Lavand’homme -
Emmanuel Thienpont

Table 2 Incidence of moderate-to-severe pain® after TKA by comparison with other surgical procedures

Day 1 (%) Day 3 (%) Day 30 3 Months and over (%) MNewropathic features
All surgeries in a general population 30 12 B-10 % 183 % 24 % (7T-51 %)
THA 47 10 20 % 9 % (7-23 %) 1%
2 % severe pain
TEA 58 45 52 % 20 % (10-34 %) 6 %
16 % severe pain

* Moderate-to-severe pain: defined as a pain score > 4 ona scale from 0 o 10(0: no pain; 10: worse pain). Acute postoperative pain (day 1 and
day 3); subacute pain (day 30) and chronic postsurgical pain (3 months and later)

A 78000 TKR in 2014 A Inadequately controlled perioperative
A 10-34% report chronic pain po3kKR pain is a risk factor for chronic pain
i 7500¢ 25000 A . SITISNI OKIG mMmddn ¢

A 44-57% woken by pain i3 days A 22% pain at Years / 526 pain at 1
A 56% taking analgesi@ 30 days year

40% @ 4 months/25% @ 2 x@)@_@,ﬁwﬂ *———"‘—
‘ —

Nottingham University Hospitals [\/Z5 I' l e o> S
NHS Trust
B . S . O . A Nottingham Elective

Britizsh Society ..::_Ir U'rfr':uparn:':..' Anaesthetists Orthopaedic Services




Knee Surg Sports Traumatol Arthrosc
DOI 10.1007/s00167-013-2750-2

KNEE

Pain after knee arthroplasty: an unresolved issue

Irina Grosu - Patricia Lavand’homme -
Emmanuel Thienpont

A Female gender

A Severity of posbp pain A Younger age
i Moderate / severe pain => 3x A High preop pain
incidence chronic pain A Complex psychological experience

A Preexisting pain A Hypervigilance

A 40% TKA to reduce pain A Presurgical anxiety

A 63% (36% > 1 year) pre A Unrealisticexpectations

op A Paincatastrophization
A 95% Chronic arthritis i Negative orientation
» Central i Rumination
Sensitization

I Magnification
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Review Article
Knee Surg Relat Res 2017,;29(2):80-86
https://doi.org/10.5792/ksrr.16.024

pISSN 2234-0726 - elSSN 2234-2451
Knee Surgery & Related Research

Comprehensive Analysis of Pain Management after
Total Knee Arthroplasty

Yong Seuk Lee, MD, PhD

Department of Orthopaedic Surgery, Seoul National University Bundang Hospital, Seongnam, Korea

A Chronic nororthopaedic conditions associated with poorer TKR outcome:
I Migraine
I Fibromyalgia
I lrritable bowel syndrome
I Stroke
I Chronic back pain
I Head injury
A Psychological distress and amplification of pain
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Knee Surg Sports Traumatol Arthrosc
DOI 10.1007/s00167-013-2750-2

KNEE

Pain after knee arthroplasty: an unresolved issue

Irina Grosu - Patricia Lavand’homme -
Emmanuel Thienpont

A Nociceptive The Pain —
A Activation Pathway ‘
A Ischaemic
A Inflammatory
A Nerve damage
A Neuropathic
A Hyperalgesia
A Peripheral sensitization
A Central sensitization
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Knee Surg Sports Traumatol Arthrosc
DOI 10.1007/s00167-013-2750-2

KNEE

Pain after knee arthroplasty: an unresolved issue

Irina Grosu - Patricia Lavand’homme -
Emmanuel Thienpont

A TISsue trauma Arachidonic Acid
I Inflammation COX-1 -:;;j"é}ostagtndin 6, s COX-2
A Histamine P, o
A Bradykinin Prostaglandin H,
A Proinflammatory cytokines >
A COXL

. PGE2 PGI2 PGD2 PGF2 TXA2
A Prostaglandins

i PGE2
I Ischaemia
A Lactate
I Stress response
A Cortisol
A CRP

- A IL-6 J—— .
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Knee Surg Sports Traumatol Arthrosc
DOI 10.1007/s00167-013-2750-2

KNEE

Pain after knee arthroplasty: an unresolved issue

Irina Grosu - Patricia Lavand’homme -
Emmanuel Thienpont

A Spinal expression of CO& |
COXZ RECEPTOR MODULATORY

Al'b SEO)\[:HL,IQNE | tlemi\t
neurotransmitters

I Glutamate
A NDMA

I Substance P
A CQ.A y K A C_) A L] 2 N\B L\]r NMDA receptor

Glycine
antagonists

Glutamate Glycine

()~ Polyamines

Polyamine

M92+
antagonists

S — L mm— -
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Multimodal Analgesia

% W A The combination of two or more
receptors at various points in pain transmission. modalities of pain COﬂtI‘O|, l.e.
- drugs &/or techniques to obtain
T superior analgesic effect.
— g A Itis more effective and associated
N with less side effects than high
o — dose of a singléheraputicagent
%L ER— (e.g. opioid analgesics)
i peces
S — L mama— .
h————
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Nottngham Ureeerssy Smptss [AHS)

NUH LOWER LIMB ERAS" ANALGESIA GUIDELINE

Petter
for E’}_I':-'_,L_‘-

‘preaperaﬁva:‘

perioperative:

postoperative
analgesia:

Total Hip/Knee

Replacement

f’rﬂnnsider Paracetamol
NSAID 2
Zomorph™ 2 10mg or 20mg

Spinal anaesthesia, +/- intrathecal diamorphine ¥

Encourage surgical pen-articular local anaesthetic

infiliration (LAl) or, in selected patients, use nerve
block(s) Use Ropivacaine 0.2% for LAl in weight -
related volume

Consider tranexamic acid 10mg'kg (max 1g) at
induction and at release of tourniquet / end of surgery

Paracetamol 1g gds po/IV
Use NSAID unless contraindicated / GFR <60

Zomorph™ (10-20mg)or Longtec ™ (5-10mg) 12
hourly Three post-op doses initially=

If no opoid in spinal { preoperatively, prescribe

P e el

Qramornh™ (10-20mg) / Shortec ™ (5-10mg) 2 hourly
arm.
Consider Gabapentin

(- N

Check when patient last took analgesia

Do not use NSAIDS if GFR < 60

All patients with intra-thecal opoids must
have a urinary catheter

Use low concentration LA in nerve
blocks. Modify LAl if using nerve blocks

(Be aware maximum safe dose LA)

Tranexamic acid- caution in patients at
risk of thromboses, DIC, seizures

IV paracetamol: <50kg 15mg/kg gds
>50kg with risk factors for liver damage 1g
tds

Limit Zomorph™ [/ Longtec ™ doses by
crossing off further doses on chart

If recovery room dose of opoid after 12pm,
prescribe half usual dose OR prescribe
short acting opoid (on front of chart) to
allow full dose later that evening

MNurses to ensure patients receive long-
acting opoid at prescribed timing points
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Knee Surg Sports Traumatol Arthrose
DOI 10.1007/s00167-013-2750-2

- Pain after knee arthroplasty: an unresolved issue

Irina Grosu - Patricia Lavand”homme * -
* Emmanuel Thienpont
-

Female gender

O":" * Severity of post-op pain * Younger age
3 — Moderate / severe pain => 3x * High pre-op pain
. incidence chronic pain *  Complex psychological experience
* Pre-existing pain * Hypervigilance
* 40% TKA to reduce pain * Pre-surgical anxiety
* 63% (36% > 1 year) pre- ¢ Unrealistic expectations
op * Pain catastrophization
* 95% Chronic arthritis — Negative orientation
» Central — Rumination

Sensitization — Magnification
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(ﬁ[ Cochrane
. Library

Cochrane Database of Systematic Reviews

Preoperative education for hip or knee replacement (Review)

McDonald S, Page MJ, Beringer K, Wasiak J, Sprowson A

Authors’ conclusions

Although prcopc:atm: education is embedded in the consent process, We are unsure if it offers benefits over usual care in terms of

rcducmg anxiety, or in surgical outcomes, such as pain, function and adverse events. Preoperative education may represent a useful
adjunct, with low risk of undesirable effects, particularly in certain patients, for example people with depression, anxiety or unrealistic
expectations, who may respond well to preoperative education that is stratified according to their physical, psychological and social
need.
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ORTHOPAEDIC SURGERY

Ann B Call Surg Engl 2011; 93: 71-75
doi 10.1308/003588410X12771863936765

Pre-operative patient education reduces length of
stay after knee joint arthroplasty

Samantha Jones'?, Mustafa Alnaib!, Michail Kokkinakis!, Michael VWilkinson?,
Alan St Clair Gibson?, Deiary Kader!'?

ABSTRACT

INTRODUCTION The aim of this study was to evaluate the impact of a pre-operative education programme on length of hospi-
tal stay after surgery for primary and revision knee arthroplasty patients. The programme was introduced at our hospital in
October 2006 to encourage patients to play an active role in their recovery process after surgery.

PATIENTS AND METHODS A multidisciplinary team educated knee arthroplasty patients about their care pathway, knee surgery,
pain management, expected discharge goals, in-patient and out-patient arthroplasty rehabilitation. Prospective data were col-
lected from 472 consecutive patients who underwent (primary or revision) knee arthroplasty in the period between January
2006 and November 2007. Patients were separated into two groups, one that received conventional pre-operative treatment
{n = 150; Conventional group) and another that received the pre-operative education (n = 322; Education group). Length of
hospital stay was compare using the Mann Whitney U test. In-patient complications, hospital re-admissions within 24 h and
3 months of hospital discharge were compared using the chi-squared test.

RESULTS The mean length of stay was significantly reduced from 7 days in the Conventional group to 5 days in the
Education group (P < 0.01). In addition, 20% more patients were discharged early (within 1-4 days) in the Education group
compared to the Conventional group (P < 0.01). There was no difference in the percentage of in-patient complications and
re-admissions in 24 h (P = 1.00) and 3 months of discharge (P = 0.92) between the two groups.

COMCLUSIONS The results suggest that pre-operative education is a safe and effective method of reducing length of stay for knee
arthroplasty patients.




Table 4

Arthroplasty patients n 1-4 days (CG) 1-4 days (EG) | 5 or more days (CG) 5 or more days (EG) P-value
Knee 472 37 57 63 43 < 0.01
Knee below 65 years 128 52 69 48 31 =0.061
Knee over 65 years 344 31 B2 69 48 < 0.01
Knee (females) 257 38 B6 62 44 < 0.01
Knee (males) 215 36 b7 64 43 < 0.01
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Nottngham Ureeerssy Smptss [AHS)

NUH LOWER LIMB ERAS" ANALGESIA GUIDELINE

Petter
for E’}_I':-'_,L_‘-

preoperative:

perioperative:

postoperative
analgesia:

Total Hip/Knee

Replacement

Consider Paracetamol
NSAD @
Zomorph™ %1 10mg or 20mg

Spinal anaesthesia, +/- intrathecal diamorphine ¥

Encourage surgical pen-articular local anaesthetic
infiliration (LAl) or, in selected patients, use nerve
block(s) Use Ropivacaine 0.2% for LAl in weight -
related volume

Consider tranexamic acid 10mg'kg (max 1g) at
induction and at release of tourniquet / end of surgery

Paracetamol 1g gds po/IV
Use NSAID unless contraindicated / GFR <60

Zomorph™ (10-20mg)or Longtec ™ (5-10mg) 12
hourly Three post-op doses initially=

If no opoid in spinal { preoperatively, prescribe

P e el

Qramornh™ (10-20mg) / Shortec ™ (5-10mg) 2 hourly
pro,

Consider Gabapentin

(- N

Check when patient last took analgesia

Do not use NSAIDS if GFR < 60

All patients with intra-thecal opoids must
have a urinary catheter

Use low concentration LA in nerve
blocks. Modify LAl if using nerve blocks

(Be aware maximum safe dose LA)

Tranexamic acid- caution in patients at
risk of thromboses, DIC, seizures

IV paracetamol: <50kg 15mg/kg gds
>50kg with risk factors for liver damage 1g
tds

Limit Zomorph™ [/ Longtec ™ doses by
crossing off further doses on chart

If recovery room dose of opoid after 12pm,
prescribe half usual dose OR prescribe
short acting opoid (on front of chart) to
allow full dose later that evening

MNurses to ensure patients receive long-
acting opoid at prescribed timing points




Preemptive Preventive analgesia

A Anti-nociceptive intervention A Anyperi-operative treatment
A Started before the procedure = aimed to control CNS
more effective than same sensitization and reduce the

treatment administered during or ~ development of PPSP.
after

There theywece, A Duration & efficacy of treatment

the brussels speouts. more important than timing of

Oh, they didart administration of drugs.

leok dange(ous now, -

but left unchecked Pre-emptive

‘qu\{ Cog'),a_‘bﬁgﬁmﬁiflﬂ? Before surgical | During Surgery | After Surgery
¢ Part of Adner. S incision

HiS Only“ C_ho;c_e
- ;,:,vi':‘ ;;L‘ I + v y

Was a R Preventive
pre-emetive strike.

m
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NUH LOWER LIMB ERAS" ANALGESIA GUIDELINE

Petter
for E’}_I':-'_,L_‘-

preoperative:

perioperative:

postoperative
analgesia:

f’rﬂnnsider Paracetamol

Total Hip/Knee

Replacement

NSAD 2
Zomorph™ 2 10mg or 20mg

Spinal anaesthesia, +/- intrathecal diamorphine

Encourage surgical pen-articular local anaesthetic
infiliration (LAl) or, in selected patients, use nerve
block(s) Use Ropivacaine 0.2% for LAl in weight -
related volume

Consider tranexamic acid 10mg'kg (max 1g) at
induction and at release of tourniquet / end of surgery

Paracetamol 1g gds po/IV
Use NSAID unless contraindicated / GFR <60

Zomorph™ (10-20mg)or Longtec ™ (5-10mg) 12
hourly Three post-op doses initially=

If no opoid in spinal { preoperatively, prescribe

P e el

Qramornh™ (10-20mg) / Shortec ™ (5-10mg) 2 hourly
pro,

Consider Gabapentin

(- N

Check when patient last took analgesia

Do not use NSAIDS if GFR < 60

All patients with intra-thecal opoids must
have a urinary catheter

Use low concentration LA in nerve
blocks. Modify LAl if using nerve blocks

(Be aware maximum safe dose LA)

Tranexamic acid- caution in patients at
risk of thromboses, DIC, seizures

IV paracetamol: <50kg 15mg/kg gds
>50kg with risk factors for liver damage 1g
tds

Limit Zomorph™ [/ Longtec ™ doses by
crossing off further doses on chart

If recovery room dose of opoid after 12pm,
prescribe half usual dose OR prescribe
short acting opoid (on front of chart) to
allow full dose later that evening

MNurses to ensure patients receive long-
acting opoid at prescribed timing points




British Journal of Anaesthesia 111 (3): 331-3 (2013)
doi:10.1093/bjaloet200

EDITORIALIV

Does anaesthetic technique really matter for total knee
arthroplasty?

C. J. L. McCartney* and S. Choi

Department of Anesthesia, Sunnybrook Health Sciences Centre and University of Toronto, Toronto, ON, Canada

* E-mail: colin.mccartney@utoronto.ca .
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Overall recommendations for postoperative pain management for total knee arthroplasty

\ 4

A\ 4

GA +
Femoral nerve block (pre-operative)

Spinal anaesthesia (with LA) +
Femoral nerve block (pre-operative)

¥

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

Spinal LA + morphine
Not recommended as the first choice
because of a greater potential for
adverse events compared with
femoral nerve block

4

- —

Femoral nerve block

High intensity pain, VAS = 50 mm

v

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

v

Moderate or low intensity pain,
VAS <50 mm

v

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

effect) + paracetamol

Cooling and compression
techniques
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SURVEY (SYSTEMATIC REVIEW)

Does Regional Anesthesia Improve Outcome After Total Knee
Arthroplasty?

Alan J. R. Macfarlane MBChB, Govindarajulu Arun Prasad MB BS,
Vincent W. S. Chan MD, Richard Brull MD

A Insufficient evidence to detect a difference in mortality / CVS Morbidity /
Thromboembolism

A No difference in blood loss or duration of surgery

A RA reduced post -op pain / morphine consumption / opioid related side effects / LoS
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Anesthesia Technique and Mortality after Total Hip or
Knee Arthroplasty

A Retrospective, Propensity Score—-matched Cohort Study

Anahi Perlas, M.D., FR.C.RP.C., Vincent W. S. Chan, M.D., FR.C.RPC., FR.C.A,,
Scott Beattie, M.D., FR.C.P.C. (ANEsTHEsIoLogY 2016; 125:724-31)

What We Already Know about This Topic

» The effects of spinal versus general anesthesia on 30-day
mortality after total hip or knee arthroplasty remain unclear

* A propensity score—matched pair analysis was performed in
4,270 patients

What This Article Tells Us That Is New

* |n the matched cohort, 30-day mortality rate was 0.19% (n=4)
for those receiving spinal anesthesia and 0.8% [n=17) for
those receiving general anesthesia (risk ratio, 0.42; 85% CI,
0.21 to 0.83; P = 0.0045)

» There was an association between spinal anesthesia and
lower 30-day mortality
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Anesthesia Technique and Mortality after Total Hip or
Knee Arthroplasty

A Retrospective, Propensity Score—-matched Cohort Study

Anahi Perlas, M.D., F.R.C.P.C., Vincent W. S. Chan, M.D., FR.C.PC., FR.C.A.,
Scott Beattie, M.D., FR.C.P.C.

General Anesthesia Spinal Anesthesia
(n=2,135) (n=2,135)
n %4 n % AR (95% Cl) P Value
Dichotomous outcomes
Death 17 0.8 4 0.19 0.42 (0.21-0.83) 0.0045
M1 28 1.31 27 1.27 0.97 (0.61-1.7) 0.892
MACE 36 1.69 29 1.36 0.81 (0.76-1.01) 0.3816
PE 25 1.7 18 0.84 0.67 (0.41-1.09) 0.2832
Blood transfusion = 2 units 93 4.36 70 3.28 0.62 (0.47-0.8) 0.0662
Median IQR Median IGR P Value
Continuous outcomes
Length of stay (days) 6.61 6.2-7.0 5.7 5.3-6.1 0.0001
OR time (min) B4.4 (83-85.8) 80.5 (79.7-81.7) 0.0001

IQH = interguartile range; MACE = major adverse cardiac events; Ml = myocardial infarction; OR = operating room; PE = pulmonary embolism; RH = risk ratio.
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Fig. 1. Cumulative number of deaths over time within 30 days
of the surgical procedure.
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Advance Access publication 11 April 2013 - doi:10.1093/bjo/aet104

British Journal of Anaesthesia 111 (3): 391-9 (2013) BJ A

Recovery after total intravenous general anaesthesia or spinal
anaesthesia for total knee arthroplasty: a randomized trialt

A. Harsten®, H. Kehlet?3 and S. Toksvig-Larsen®

Editor’s key points

» Regional anaesthesia is
often recommended for
total knee arthroplasty
(TKA).

* General anaesthesia (GA)
and spinal anaesthesia
(SA) were compared in a
study of short term
recovery parameters.

« The GA group had higher
immediate pain scores,
but shorter length of
hospital stay, and
reduced postoperative
nausea and vomiting,
pain and morphine
consumption.

» GA has a more favourable
recovery profile than SA
in a fast-track protocol.

Background. This study was undertaken to compare the effects of general anaesthesia (GA)
and spinal anaesthesia (SA) on the need for postoperative hospitalization and early
postoperative comfort in patients undergoing fast-track total knee arthroplasty (TKA).

Methods. One hundred and twenty subjects were randomly allocated to receive either
intrathecal bupivacaine (SA group) or GA with target controlled infusion of propofol and
remifentanil (GA group). Primary outcome was length of hospital stay (LOS) defined as
time from end of surgery until the subject met the hospital discharge criteria. Secondary
outcome parameters included actual time of discharge, postoperative pain, intraoperative
blood loss, length of stay in the Post Anaesthesia Care Unit, dizziness, postoperative
nausea and vomiting, need for urinary catheterization and subject satisfaction.

Results. GA resulted in shorter LOS (46 vs 52 h, P<<0.001), and less nausea and vomiting
(4 vs 15, P<<0.05) and dizziness (VAS 0 mm vs 20 mm, P<0.05) compared with SA. During
the first 2 postoperative hours, GA patients had higher pain scores (P<-0.001), but after 6
h the SA group had significantly higher pain scores (P<<0.001). Subjects in the GA group
used fewer patient-controlled analgesia doses and less morphine (P<<0.01), and were
able to walk earlier compared with the SA group (P<0.001). Subjects receiving SA would
request a change in the method of anaesthesia in the event of a subsequent operation
more often than the GA subjects (P<0.05).

Conclusion. GA had more favourable recovery effects after TKA compared with SA.
Keywords: anaesthetic techniques; i.v.; outcome; subarachnoid

Accepted for publication: 26 February 2013
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Nottngham Ureeerssy Smptss [AHS)

NUH LOWER LIMB ERAS" ANALGESIA GUIDELINE

Petter
for E’}_I':-'_,L_‘-

preoperative:

perioperative:

postoperative
analgesia:

Total Hip/Knee

Replacement

f’rﬂnnsider Paracetamol
NSAID @

Zomorph™ 2 10mg or 20mg

Spinal anaesthesia, +/- intrathecal diamorphine ¥

Encourage surgical peri-articular local anaesthetic
infiliration (LAl) or, in selected patients, use nerve
block(s) Use Ropivacaine 0.2% for LAl in weight -
related volume

Consider tranexamic acid 10mg'kg (max 1g) at
induction and at release of tourniquet / end of surgery

Paracetamol 1g gds po/IV
Use NSAID unless contraindicated / GFR <60

Zomorph™ (10-20mg)or Longtec ™ (5-10mg) 12
hourly Three post-op doses initially=

If no opoid in spinal { preoperatively, prescribe

P e el

Qramornh™ (10-20mg) / Shortec ™ (5-10mg) 2 hourly
pro,

Consider Gabapentin

(- N

Check when patient last took analgesia

Do not use NSAIDS if GFR < 60

All patients with intra-thecal opoids must
have a urinary catheter

Use low concentration LA in nerve
blocks. Modify LAl if using nerve blocks

(Be aware maximum safe dose LA)

Tranexamic acid- caution in patients at
risk of thromboses, DIC, seizures

IV paracetamol: <50kg 15mg/kg gds
>50kg with risk factors for liver damage 1g
tds

Limit Zomorph™ [/ Longtec ™ doses by
crossing off further doses on chart

If recovery room dose of opoid after 12pm,
prescribe half usual dose OR prescribe
short acting opoid (on front of chart) to
allow full dose later that evening

MNurses to ensure patients receive long-
acting opoid at prescribed timing points




1§ Cochrane
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Cochrane Database of Systematic Reviews

Femoral nerve blocks for acute postoperative pain after knee

replacement surgery (Review)

Chan EY, Fransen M, Parker DA, Assam PN, Chua N
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Femoral nerve blocks for acute postoperative pain after knee

replacement surgery (Review)

47 RCTs

A 29 FNB vs PCA
A FNB > PCA
A FNB + PCA > PCA
A 10 FNB vs Epidural
A FNB = Epidural
A 5 FNB vs LA
A FNB = LAl
A 1 FNB vs PO Analgesia
A 272?
A 4 Continuous FNB vs Single Shot FNB
A Continuous > Single Shot
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Clin Orthop Relat Res (2010) 468:135-140
DOI 10.1007/5s11999-009-1025-1

SYMPOSIUM: PAPERS PRESENTED AT THE ANNUAL MEETINGS OF THE KNEE SOCIETY

Complications of Femoral Nerve Block for Total Knee

Arthroplasty

Sanjeev Sharma MD, FRCSC, Richard Iorio MD,
Lawrence M. Specht MD, Sara Davies-Lepie MD,

William L. Healy MD

Table 2. Complications

Complication Block No block p Value
Deep venous thrombosis 8 (1%) 1 (0.4%) 0.465
Pulmonary embolus 5 (0.7%) 2 (0.8%) 0.686
Atrial fibrillation 5 (0.7%) 1 (0.4%) 1.0
[leus 2 (0.3%) 2 (0.8%) 0.259
Renal failure 2 (0.3%) 1 (0.4%) 0.576
Arthrofibrosis 2 (0.3%) 4 (1.5%) 0.036
Pneumonia 2 (0.3%) 4 (1.5%) 0.036
Fall 12 (1.6%) 1 (0.4%) 0.204
Reoperations 3 (0.4%) 0 (0%) 1.0
Femoral neuropathy/neuritis 5 (0.7%) 1 (0.4%) 1.0
Other complications 10 (1.4%) 5(2.1%) 0.546
Total 56 (8.2%) 22 (9.1%) 0.495
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Clin Orthop Relat Res (2010) 468:135-140
DOI 10.1007/5s11999-009-1025-1

SYMPOSIUM: PAPERS PRESENTED AT THE ANNUAL MEETINGS OF THE KNEE SOCIETY

Complications of Femoral Nerve Block for Total Knee
Arthroplasty

Sanjeev Sharma MD, FRCSC, Richard Iorio MD,
Lawrence M. Specht MD, Sara Davies-Lepie MD,
William L. Healy MD

Table 3. Patient falls

Variable Patient number Total

1 2 3 4 5 6 7 8 9 10 11 12 13

Femoral nerve block Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes 13

Reoperation Yes  Yes Yes No No No No No No No No No No 3
Alcohol abuse Yes No No Yes No No No No No No Yes No No 3
Quadriceps weakness N/A  Yes N/A No 2/5 N/A 2/5 Yes 3/5 Yes N/A Yes Yes 8
Confusion Yes No Yes Yes No No No No No Yes No No No 4
Diabetes mellitus No No Yes No No No No No No Yes No No No 2
Time 5:00  10:00 16:00 18:00 3:50 22:45 23:00 22:15 23:20 22:00 20:15 13:20 03:30
Postoperative day 1 1 0 1 2 0 1 2 2 3 1 2 3
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Femoral nerve
block

Anterior division
of obturator

Med. br. of and,
culaneous

Adductor canal block
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Medial Lateral

Sartorius
Vastus
intermedius
Adductor
canal
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Review Article
Knee Surg Relat Res 2017;29(2):87-95
https//doi.org/10.5792/ksrr.16.039
pISSN 2234-0726 - elSSN 2234-2451

Knee Surgery & Related Research

Femoral Nerve Block versus Adductor Canal Block for
Analgesia after Total Knee Arthroplasty

In Jun Koh, MD", Young Jun Choi, MD"?, Man Soo Kim, MD", Hyun Jung Koh, MD?, Min Sung Kang, MD',
and Yong In, MD"

'Department of Orthopaedic Surgery, Seoul St. Mary's Hospital, Seoul; “Department of Orthopaedic Surgery, College of Medicine, The Catholic University of Korea,
Seoul; JDepartmem of Anesthesia and Pain Medicine, Seoul St. Mary's Hospital, Seoul, Korea
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PERIOPERATIVE MEDICINE

Adductor Canal Block versus Femoral Nerve Block for
Total Knee Arthroplasty

A Prospective, Randomized, Controlled Trial

David H. Kim, M.D., Yi Lin, M.D., Ph.D., Enrique A. Goytizolo, M.D., Richard L. Kahn, M.D.,
Daniel B. Maalouf, M.D., M.PH., Asha Manohar, M.D., Minda L. Patt, M.D.,
Amanda K. Goon, B.A., Yuo-yu Lee, M.S., Yan Ma, Ph.D., Jacques T. YaDeau, M.D., Ph.D.

What We Already Know about This Topic

¢ Despite the improved analgesia and shortened hospital stays
provided by the use of femoral nerve blockade after total knee
arthroplasty, these blocks can cause significant motor weak-
ness, delaying mobilization and increasing the risk of falls

What This Article Tells Us That Is New

¢ The results of this randomized, blinded trial suggest that ad-
ductor canal block results in less motor impairment after sur-
gery, but provides a comparable level of pain relief
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SCIENTIFIC REPQRTS

OFEN - Adductor canal block versus
femoral nerve block for total knee
“arthroplasty: a meta-analysis of

Received: 08 July 2016

. randomized controlled trials

Published: 12 Januar y 2017 DuanWang!*, Yang Yang?’, Qi Li%*", Shen-LiTang?, Wei-Nan Zeng®, Jin Xu?, Tian-Hang Xie!,

. Fu-Xing Pei', LiuYang® Ling-LiLi' & Zong-Ke Zhou!

falling versus FNB. At any follow-up time, ACB was not inferior to FNB regarding pain control or opioid
consumption, and showed better range of motion in comparison with FNB. ACB is superior to the FNB
regarding sparing of quadriceps strength and faster knee function recovery. It provides pain relief and

opioid consumption comparable to FNB and is associated with decreased risk of falls.
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REGIONAL ANESTHESIA
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Nottngham Ureeerssy Smptss [AHS)

NUH LOWER LIMB ERAS" ANALGESIA GUIDELINE

Petter
for E’}_I':-'_,L_‘-

preoperative:

perioperative:

postoperative
analgesia:

Total Hip/Knee

Replacement

f’rﬂnnsider Paracetamol
NSAID @

Zomorph™ 2 10mg or 20mg

Spinal anaesthesia, +/- intrathecal diamorphine ¥

Encourage surgical peri-articular local anaesthetic
infiliration (LAl) or, in selected patients, use nerve
block(s) Use Ropivacaine 0.2% for LAl in weight -
related volume

Consider tranexamic acid 10mg'kg (max 1g) at
induction and at release of tourniquet / end of surgery

Paracetamol 1g gds po/IV
Use NSAID unless contraindicated / GFR <60

Zomorph™ (10-20mg)or Longtec ™ (5-10mg) 12
hourly Three post-op doses initially=

If no opoid in spinal { preoperatively, prescribe

P e el

Qramornh™ (10-20mg) / Shortec ™ (5-10mg) 2 hourly
pro,

Consider Gabapentin

(- N

Check when patient last took analgesia

Do not use NSAIDS if GFR < 60

All patients with intra-thecal opoids must
have a urinary catheter

Use low concentration LA in nerve
blocks. Modify LAl if using nerve blocks

(Be aware maximum safe dose LA)

Tranexamic acid- caution in patients at
risk of thromboses, DIC, seizures

IV paracetamol: <50kg 15mg/kg gds
>50kg with risk factors for liver damage 1g
tds

Limit Zomorph™ [/ Longtec ™ doses by
crossing off further doses on chart

If recovery room dose of opoid after 12pm,
prescribe half usual dose OR prescribe
short acting opoid (on front of chart) to
allow full dose later that evening

MNurses to ensure patients receive long-
acting opoid at prescribed timing points




174 Acta Orthopaedica 2008; 79 (2): 174183

Local infiltration analgesia: a technique for the control
of acute postoperative pain following knee and hip

surgery
A case study of 325 patients

Dennis R Kerr and Lawrence Kohan

Table 3. Morphine usage over the first 48 h postoperatively by patients pre-
senting between Jan 1, 2005 and Dec 31, 2006. Proportion of patients in each
category. Dose in parentheses is average total dose in mg over 48 h for each

category

HRA TKR THR
n=185 n=86 n =54
No morphine 122/185 49/86 43/54
Morphine 63/185 (10 mg) 37/86 (11 mg) 11/54 (B8 mg)

Morphine after24h  0/185 0/86 0/54
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354 Acla Orthopaedica 2010; 81 (3): 354-360

Reduced morphine consumption and pain intensity
with local infiltration analgesia (LIA) following total knee
arthroplasty

A randomized double-blind study involving 48 patients

Per Essving!, Kjell Axelsson2, Jill Kjellberg?, Orjan Wallgren?, Anil Gupta24, and Anders Lundin’

Table 2. Consumption of analgesics

Group A Group P p-value
median (range) median (range)
Morphine i.v. (mg)
0—24 h 17 (1-74) 65 (36—131) < 0.001
24-48 h 0.5 (0-17) 22 (0-52) < 0.001
0-48 h 18 (1—74) 87 (36—160) < 0.001
Tramadol orally (mg)
024 h 0 (0—200) 0 (0—100) 0.01
24—-48 h 375 (0—400) 200 (0—400) 0.04
0—-48 h 400 (0-500) 200 (0-500) 0.008
Total analgesics 2 (mg)
0-48 h 54 (4—114) 109 (37-211) < 0.001

2 Total analgesic consumption was calculated by converting oral
tramadol to the equivalent dose of intravenous morphine
(100 mg tramadol orally = 10 mg morphine intravenously).
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354 Acla Orthopaedica 2010; 81 (3): 354-360

Reduced morphine consumption and pain intensity
with local infiltration analgesia (LIA) following total knee
arthroplasty

A randomized double-blind study involving 48 patients

Per Essving!, Kjell Axelsson2, Jill Kjellberg?, Orjan Wallgren?, Anil Gupta24, and Anders Lundin’

VAS (0-100mm) at rest
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354 Acla Orthopaedica 2010; 81 (3): 354-360

Reduced morphine consumption and pain intensity
with local infiltration analgesia (LIA) following total knee
arthroplasty

A randomized double-blind study involving 48 patients

Per Essving!, Kjell Axelsson2, Jill Kjellberg?, Orjan Wallgren?, Anil Gupta24, and Anders Lundin’
VAS (0-100mm) on flexion 60°
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354 Acla Orthopaedica 2010; 81 (3): 354-360

Reduced morphine consumption and pain intensity
with local infiltration analgesia (LIA) following total knee
arthroplasty

A randomized double-blind study involving 48 patients

Per Essving!, Kjell Axelsson2, Jill Kjellberg?, Orjan Wallgren?, Anil Gupta24, and Anders Lundin’

Interpretation The local infiltration analgesia (LIA) technique
provides excellent pain relief and lower morphine consumption
following TKA, resulting in shorter time to home readiness and
higher patient satisfaction. There were few side effects and sys-
temic LA concentrations were low.
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Original article

Local infiltration analgesia versus femoral nerve block in total knee
arthroplasty: A meta-analysis

X.-D.Yun', X.-L. Yin, J. Jiang', Y.-]. Teng', H.-T. Dong, L.-P. An, Y.-Y. Xia*

Department of Orthopaedics, Orthopaedics Key Laboratory of Gansu Province, Second Hospital of Lanzhou University, No. 82 Cuiyingmen, Chengguan
District, Lanzhou, Gansu, PR China

ABSTRACT

Introduction: Local infiltration analgesia (LIA) and femoral nerve block (FNB) are both used for the pain
management after total knee arthroplasty (TKA). Controversy still remains regarding the optimal tech-
nique for pain relief in patients undergoing TKA. The purpose of this meta-analysis was to compare the
analgesia achieved with LIA and the one from FNB following TKA.

Hypothesis: LIA achieves better pain control than FNB in patients with TKA.

Merhods: Databases, including Pubmed, EMBASE, the Cochrane Library and Web of Science were com-
prehensively searched to identify studies comparing LIA with FNB for patients with TKA. Two reviewers
independently selected trials, extracted data, and assessed the methodological qualities of included

_studies. Data were analyzed by RevMan 5.2

Results: Nine RCTs involving 782 patients were included. LIA achieved more rapid pain relief (VAS)at6 h
postoperatively [SMDg =—0.92, 95% CI (—1.38, —0.47)] than FNB. There were no significant differences
at 24 h and 48 h [SMDy4, =-0.03, 95% CI (—0.46, 0.40); SMDyg, =0.28, 95% CI (—0.35, 0.91)], VAS with
activity at 24h and 48 h [SMDgr=—-0.54, 95% CI (—1.62, 0.54); SMDy4, =-0.22, 95% CI (—1.41, 0.96);
SMDagn =—0.08, 95% CI (—0.52, 0.69)], opioid consumption at 24h and 48 h [SMD3z4,=—-0.24, 95% (I
(—0.82, 0.34); SMDygr=0.15,95% CI (0.25, 0.54)] and length of hospital stay [MD=-0.52, 95% CI (—1.13,
0.09)].

Discussion: LIA may be the better choice in the pain management of TKA for it could achieve fast pain
relief and is easier to perform than FNB for patients with TKA.

Level of evidence: Level I, meta-analysis and systematic review.




Femoral nerve blocks for acute postoperative pain after knee

replacement surgery (Review)

47 RCTs

A 29 FNB vs PCA
A FNB > PCA
A FNB + PCA > PCA
A 10 FNB vs Epidural
A FENB = Epidural
A| 5 FNB vs LA
A FNB = LAl
A 1 FNB vs PO Analgesia
A 272?
A 4 Continuous FNB vs Single Shot FNB
A Continuous > Single Shot
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Local Infiltration Analgesia Versus Intrathecal Morphine
for Postoperative Pain Management After Total Knee
Arthroplasty: A Randomized Controlled Trial

Per Essving, MD,*{ Kjell Axelsson, MD, PhD,T¥ Elisabeth ﬁl\berg, BSc,¥ Henrik Spannar, BSc,§
Anil Gupta, MD, PhD,T¥9 and Anders Lundin, MD, PhD*

www.anesthesia-analgesia.org October 2011 « Volume 113 « Number 4

Asgsessed for eligibility
Excluded (n = 67) (n=117)

= Refused to participate (n 11)
— Rheumatoid arthritis (m = 15)

= Bleeding disorder (n = 6) -
— Chronic pain (7 = 3) Ra{n dﬂ';[’;_::d 104
= Intolerance to study dmgs (r = 10) n— _—
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Local Infiltration Analgesia Versus Intrathecal Morphine
for Postoperative Pain Management After Total Knee
Arthroplasty: A Randomized Controlled Trial
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Figure 2. Pain at rest. Visual analog scale (VAS) scores are
presented as median and interquartile range. Group L = local
infiltration analgesia; group M = intrathecal morphine.
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Figure 3. Pain on movement. Visual analog scale (VAS) scores are
presented as median and interquartile range. Group L = local
infiltration analgesia; group M = intrathecal morphine.
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Analgesic efficacy of local infiltration analgesia in hip and knee

Editor’s key points

» Growing interest in local
infiltration pain relief has

led to novel management
of patients in hip and knee

arthroplasty.

» Theauthors examined the

evidence base for this
practice, finding better

support for its use in knee

surgery than in hip
surgery.

In recent years, there has been an increasing interest in local infiltration analgesia (LIA) asa
technigue to control postoperative pain. We conducted a systematic review of randomized
clinical trials investigating LIA for total knee arthroplasty (TKA) and total hip arthroplasty
(THA) to evaluate the analgesic efficacy of LIA for early postoperative pain treatment. In
addition, the analgesic efficacy of wound catheters and implications for length of hospital
stay (LOS) were evaluated. Twenty-seven randomized controlled trials in 756 patients
operated on with THA and 888 patients operated on with TKA were selected for inclusion in
the review. In THA, no additional analgesic effect of LIA compared with placebo was
reported in trials with low risk of bios when a multimodal analgesic regimen was
administered perioperatively. Compared with intrathecal morphine and epidural analgesia,
LIA was reported to have similar or improved analgesic efficacy. In TKA, most trials reported

» Wound infusion catheters
were not shown to provide

additional benefit, and
length of hospital stay
appeared unaffected by

local infiltration protocols.

reduced pain and reduced opioid requirements with LIA compared with a control group
treated with placebo/no injection. Compared with femoral nerve block, epidural or

period but most trials had a high risk of bias due to different systemic analgesia between

groups. Overall, the use of wound catheters for postoperative administration of local
anaesthetic was not supported in the included trials, and LOS was not related to analgesic

efficacy. Despite the many studies of LIA, final interpretation is hindered by methodolegical
insufficiencies in most studies, especially because of differences in use of systemic analgesia

between groups. However, LIA provides effective analgesia in the initial postoperative peried
after TKA in most randomized clinical trials even when combined with multimodal systemic

analgesia. In contrast, LIA may have limited additional analgesic efficacy in THA when

combined with a multimodal analgesic regimen. Postoperative administration of local
anaesthetic in wound catheters did not provide additional analgesia when systemic analgesia
was similar and LOS was not related to use of LIA with a fast-track set-up.

Keywords: anaesthesia, local; arthroplasty; pain, postoperative
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Local anaesthetic infiltration for peri-operative
pain control in total hip and knee replacement:
systematic review and meta-analyses of

short- and long-term effectiveness

Elsa MR Marques'’, Hayley E Jones' , Karen T Elvers?, Mark Pyke®, Ashley W Blom? and Andrew D Beswick?

Results: In 13 studies including 909 patients undergoing THR, patients receiving local anaesthetic infiltration
experienced a greater reduction in pain at 24 hours at rest by standardised mean difference (SMD) —0.61
(95% Cl —1.05, =0.16; p=0.008) and by SMD —0.43 (95% Cl —0.78 —0.09; p = 0.014) at 48 hours during activity.
In TKR, diverse multi-modal regimens were reported. In 23 studies including 1439 patients undergoing TKR,
local anaesthetic infiltration reduced pain on average by SMD —0.40 (95% Cl =058, =0.22; p <0.001) at 24 hours
at rest and by SMD —0.27 (95% CI —-0.50, —0.05; p=0.018) at 48 hours during activity, compared with patients
receiving no infiltration or placebo. There was evidence of a larger reduction in studies delivering additional
local anaesthetic after wound closure. There was no evidence of pain control additional to that provided by
femoral nerve block.

Patients receiving local anaesthetic infiltration spent on average an estimated 083 (95% CI 154, 0.12; p=0022) and
0.87 (95% CI 162, 0.11; p=0025) fewer days in hospital after THR and TKR respectively, had reduced opioid
consumption, earlier mobilisation, and lower incidence of vomiting.

Few studies reported long-term outcomes.
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Effect of local anaesthetic infiltration on chronic
postsurgical pain after total hip and knee
replacement: the APEX randomised

controlled trials

Vikki Wylde®*, Erik Lenguerrand®, Rachael Gooberman-Hill®, Andrew D. Beswick®, Elsa Marques®, Sian Noble®,
Jeremy Horwood®, Mark Pyke®, Paul Dieppe?, Ashley W. Blom?

Abstract \
Total hip replacement (THR) and total knee replacement (TKR) are usually effective at relieving pain; however, 7% to 23% of patients
experience chronic postsurgical pain. These trials aimed to investigate the effect of local anaesthetic wound infiltration on pain
severity at 12 months after primary THR or TKR for osteoarthritis. Between November 2009 and February 2012, 322 patients listed
for THR and 316 listed for TKR were recruited into a single-centre double-blind randomised controlled trial. Participants were
randomly assigned (1:1) to receive local anaesthetic infiltration and standard care or standard care alone. Participants and outcomes
assessors were masked to group allocation. The primary outcome was pain severity on the WOMAC Pain Scale at 12 months after
surgery. Analyses were conducted using intention-to-treat and per-protocol approaches. In the hip trial, patients in the intervention
group had significantly less pain at 12 months postoperative than patients in the standard care group (differences in means: 4.74;
95% confidence interval [Cl]: 0.95-8.54; P = 0.015), although the difference was not clinically significant. Post hoc analysis found
that patients inthe intervention group were more likely to have none to moderate pain than severe pain at 12 months than those in the
standard care group (odds ratio: 10.19; 95% Cl: 2.10-49.55; P = 0.004). In the knee trial, there was no strong evidence that the
intervention influenced pain severity at 12 months postoperative (difference in means: 3.83; 95% CI: —0.83 t0 8.49; P = 0.107). In
conclusion, routine use of infiltration could be beneficial in improving long-term pain relief for some patients after THR.

Keywords: Hip, Knee, Arthroplasty, Pain, Randomised controlled trial
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Local infiltration analgesia for total knee arthroplasty:
should ketorolac be added?

K. V. Andersenl, L. Nikolajsen3*, V. Haraldsted?, A. Odgaard?! and K. Sgballel-*

Methods. Sixty patients undergoing TKA were randomized to receive intraoperative LIA
(ropivacaine 300 mg and epinephrine 0.5 mg) combined with either ketorolac 30 mg
(ketorolac group) or saline (control group). After surgery, eight bolus doses of ropivacaine
100 mg combined with either ketorolac 15 mg (ketorolac group) or saline (control group)
were administered every 6 h via an intra-articular catheter. The primary outcome was
postoperative consumption of i.v. morphine patient-controlled analgesia (PCA). Secondary
outcomes were time to first request of i.v. morphine PCA, pain intensity, side-effects, and

readiness for hospital discharge.

Results. Consumption of i.v. morphine PCA was lower in the ketorolac group vs control group
{0-6 h: 0 (0-0) vs 5 (0-10) mg, P<<0.0001; 0-48 h: 10 (0-22.5) vs 48.75 (30-82.5) mgq,
P<0.0001 [median (inter-quartile range, IQR)]}. Time to first request of i.v. morphine PCA
was longer in the ketorolac group vs the control group [490 (248-617) vs 223 (115-319)
min, P=0.02, median (IQR)]. Early postoperative pain (<48 h) and readiness for hospital
discharge were also significantly reduced in the ketorolac group.

Conclusions. LIA with ketorolac results in reduced morphine consumption, reduced pain
intensity, and earlier readiness for hospital discharge.
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Comparison of patient outcomes in @ e
periarticular and intraarticular local

anaesthetic infiltration techniques in total

knee arthroplasty

Michael Perret'”, Philip Fletcher?, Laura Firth® and Piers Yates'**

Perret et al. Journal of Orthopaedic Surgery and Research (2015) 10:119
DOl 10.1186/513018-015-0249-x

Abstract

Background: The use of local infiltration analgesia in the setting of knee arthroplasty is well established. There are
no studies to date which have directly compared differences in infiltration technigues. The purpose of this study is
to establish if a difference in patient outcomes exists when the infiltrate is injected into the perarticular tissues or
directhly into the joint.

Methods: One hundred and forty-two consecutive patients waitlisted for primary total knee arthroplasty were
enrolled after primary exclusion criteria were applied. These included the following: allergy to study drugs, inability
to receive spinal anaesthesia, and planned bilateral surgery. Patients were divided into two groups, a periarticular
infiltration group (group A) and an intraarticular infiltration group (group B). Secondary exclusion criteria of reqular
opioid use, psychiatric illness, and serious medical comorbidity left a total of 47 patients in group A and 54 patients
in group B. Both groups received a combination of 30 mg ketorolac, 500 pg of adrenaline, and 300 mg of ropivacaine,
and normal saline. This was either injected into the periarticular tissues during surgery (group A) or intraarticularly after
closure of the wound (group B).

Primary outcome measures included opioid consumption during the first 24 h postoperatively and owver the total
admission, and visual analogue scales (WAS) on postoperative day 1 and at discharge. Secondary measures included
Oxford Knee Score, knee flexion, length of stay, haemoglobin drop, and transfusion regquirement.

Ethics approval was granted by the hospital review board. The trial is registered in the Australian New Zealand Clinical
Trials Reqgistry, registration ACTEMN12615000488505.

Results: Mo statistically significant differences in postoperative analgesic use were observed between the two groups.
However, there was a trend toward decreased postoperative patient-controlled analgesia use in the periarticular group
(mean 53.1 vs 68.3 mg morphine equivalents; p =0093), as well as a statistically significant reduction in postoperative
visual analogue pain scores. No statistically significant differences were observed for haemoglobin drop, range of
_motion, or pre- to 6-week postoperative Oxford Score difference.

Conclusions: Cur study is the first we are aware of to directly compare a periarticular to intraarticular injection
technigue when using local infiltration analgesia for total knee arthroplasty. Qur results show no clear statistically
significant benefit with either technique. The periarticular group showed a statistically significant reduction in
postoperative VAS pain scores alongside a trend in that group toward reduced overall opioid use.

Keywords: Local infiltration analgesia, Local anaesthetic, Total knee arthroplasty, Total knee replacement
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Guideline for Administration of L.ocal Anaesthetic
Imfiltration (L.LAT) for Total Hip and Total Knee
Replacements

Ropivacaine 2mg/ml 200ml bags
BINF maximum dose for Ropivacaine 3 mg/kgo

In the absence of peripheral nerve blocks. the following are the
maximum safe doses of Ropivacaine for L.AT:

S0kg — 75ml
60 kg — 90ml
TO0Okg 105ml
B0 kg 120ml
90 kg — 135m1l

100 kg — 150ml

Please check with anaesthetist to confirm maximum safe dose
before injecting.

Guidelines from BNF adapted by Mr T Westbrook and Dr Adam Carney. June 2014, Annual Review.
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Adductor canal block with local infiltrative
analgesia compared with local infiltrate analgesia
for pain control after total knee arthroplasty

A meta-analysis of randomized controlled trials

Qivjuan Xing, MD, PhD?", Weiwei Dai, PhD®, Dongfeng Zhao, PhD®, Ji Wu, MD?, Chunshui Huang, MD?, Yun
Zhao, MD?

Abstract
Background: This meta-analysis aimed to evaluate the efficiency and safety of the combined adductor canal block with peri- |
articular infiltration versus periarticular infiltration alone for pain control after total knee arthroplasty (TKA).

Methods: PubMed, Medline, Embase, Web of Science, and the Cochrane Library were searched to identify articles comparing the
combined adductor canal block with peri-articular infiltration and periarticular infiliration alone for pain control after TKA. Main
outcomes were numeric rating scale (NRS) at postoperative day (POD) 0-2 and opioid consumption. Meta-analysis was performed
using Stata 11.0 software.

Results: Four randomized controlled trial (RCTs) including 297 patients met the inclusion criteria. The present meta-analysis
indicated that there were significant differences between the groups regarding NRS score at POD 0 (weighted mean difference
[WMD] =-0.849, 95% confidence interval [Cl]: —1.345 to —0.353, P=.001), POD 1 (WMD=—0.960, 95% Cl: —1.474 to —0.446,
P=.000), and POD 2 WMD =-0.672, 95% Cl: —1.163 to —0.181, P=.007) after TKA. Significant differences were found in terms of
opioid consumption at POD 0 WMD= —-3.761, 95% CI: —6.192 to —1.329, P=.002), POD 1 (WMD =-4.795, 95% Cl: —8.181 fo
—1.409, P=.006), and POD 2 (WMD=-2.867, 95% Cl: —4.907 to —0.827, P=.006).

Conclusion: Combined adductor canal block with peri-articular infiltration could significantly reduce NRS scores and opioid
consumption in comparison with periarticular infiltration alone following TKA. Additionally, there is a lower incidence of nausea and
vomiting in the combined groups.

Abbreviations: LOS= length of stay, NRS = numeric rating scale, RCT= randomized controlled trials, TKA =total knee
arthroplasty.

Keywords: adductor canal block, meta-analysis, pain control, peri-articular infittration, total knee arthroplasty
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Adductor canal block with local infiltrative
analgesia compared with local infiltrate analgesia
for pain control after total knee arthroplasty

A meta-analysis of randomized controlled trials
Qivjuan Xing, MD, PhD?", Weiwei Dai, PhD®, Dongfeng Zhao, PhD®, Ji Wu, MD?, Chunshui Huang, MD?, Yun

Zhao, MD?
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Figure 2. Forest plot diagram showing NRS scores at POD 0 after TKA. NRS =numeric rating scale, TKA =total knee arthroplasty.



Medici
ISystematic Review And Meta-Analysis e I CI n e

ooooooooooooooooooooooooooooooooooooooooooooooo

Adductor canal block with local infiltrative
analgesia compared with local infiltrate analgesia
for pain control after total knee arthroplasty

A meta-analysis of randomized controlled trials
Qivjuan Xing, MD, PhD?", Weiwei Dai, PhD®, Dongfeng Zhao, PhD®, Ji Wu, MD?, Chunshui Huang, MD?, Yun

Zhao, MD?

Study %Yo

D WMD (95% CI) Weight
i
1

Mader (2016) : - -0.20 (-1.38, 0.98) 18.98
1
|
1

Sawhney (2016) < ; -1.60 (-2.56, -0.64) 28.54
1
|

Lum (2018) ; -0.30 {-1.18, 0.58) 34.35
1
i
1

Gudmundsdottir (2017) - : -2.00 (-321,-0.79) 18.13
1
1

Overall {l-squared = 64.0%, p = 0.040) <i> -0.96 (-1.47,-0.45) 100.00

T
-3.21 o 3.21

Figure 3. Forest plot diagram showing NRS scores at POD 1 after TKA. NRS =numeric rating scale, TKA=total knee arthroplasty.
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Single-Dose Adductor Canal Block With Local Infiltrative
Analgesia Compared With Local Infiltrate Analgesia After Total
Knee Arthroplasty
A Randomized, Double-Blind, Placebo-Controlled Trial

Antoun Nader, MD,* Mark C. Kendall, MD,* David W. Manning, MD, 7 Matthew Beal, MD,7
Rohit Rahangdale, MD,* Robert Dekker, MD, 7 Gildasio S. De Oliveira Jr, MD, MSCI, *
Eric Kamenetsky, MD,* and Robert J. McCarthy, PharmD*

DISCUSSION 100
The most important finding of the current studv 1s that a

single-dose ultrasound-guided adductor canal block with 10 mL
of bupivacaine 0.25% with epinephrine 1:300,000 placed preoper-
atively in combination with local infiltrative analgesia reduces
opioid consumption and pain burden during the first 36 hours af-
ter TKA without impeding physical function and independence re-
quired for hospital discharge when compared with local
infiltrative analgesia alone. Patients in the active group met dis-
charge criteria sooner and had shortened length of hospital stay.

30 -

60

40

Patients in the hospital (%)

Taken together, our study demonstrates that a single-dose adduc-
tor canal blockade placed preoperatively to periarticular infiltra-
tive analgesia provides enhanced analgesia and does not hinder
“fast track™ rehabilitation after TKA.

20

In summary, our finding suggests that a single-dose adductor
canal block in addition to local infiltrative analgesia can be an in-
tegral part of “fast track” TKA because it positively impacted pain Time (hours)
burden, reduced opioid consumption, and facilitated early dis- |gcuRe 2. Percentage of patients remaining in hospital as a

charge compared with local infiltration analgesia alone. function of time after surgery. The mean (95% Cl) time to

0 24 48 72 96 120 144 168 192

discharge based on the log-normal transformed data was 73 (64-83)
hours in the active group compared with 92 (76-111) hours in the
control group (P = 0.007).




The Impact of Analgesic Modality on Early Ambulation
Following Total Knee Arthroplasty

Anahi Perlas, MD, FRCPC,*7 Kvle R. Kirkham, MD, FRCPC,*7 Rajeev Billing, MD,*7 Cyvrus Tse, BSc,*
Richard Brull, MD, FRCPC,* Rajeev Gandhi, MD, FRCSC.,} and Vincent W, S. Chan, MD, FRCPC*71

(Reg Anesth Pain Med 2013:38: 334-339)

TABLE 2. Early Ambulation, LOS, and Discharge Destination

CFNB (n = 100) LIA (n = 97) LIA + ACB (n = 101) P
Ambulation PODI1 (m), median (IQR) 0 (0-0) 20 (6-50)* 30 (7-50)*t <(.001
Ambulation POD2 (m), median (IQR) 40 (18-60) 50 (26-60) 50 (27-62) 0.103
Ambulation POD3 (m), median (IQR) 55 (45-80) 50 (40-70) 60 (40-80) 0.410

TABLE 3. Pain Scores According to a Numeric Rating Scale (0 = No Pain to 10 = Maximal Pain)

CFNB (n = 100) LIA (n =97) LIA + ACB (n = 101) P
PODO at rest 1.9+33 04 + 1.4% 0.5 £ 1.6* <0.001
PODO on movement 1.7+3.3 04+ 1.7* 0.5+ 1.6* 0.005
PODI at rest 41 +£27 38+27 41+29 0.752
POD1 on movement 6.7+25 54 +£20% 6.1 +£29 0.008
POD2 at rest 3.6+27 33+£25 39+£24 0.243
POD2 on movement 6.2 +£2.6 51 +£27* 59+24 0.013
POD3 at rest 2325 27+22 33+26 0.064
POD3 on movement 49+29 42 +24 5128 0.165
CONCLUSIONS

\

e————

Nottingham University Hospitals INHS

NHS Trust

This retrospective study of 298 patients undergoing TKA
suggests that LIA 1s associated with greater early ambulation (lon-
ger distance walked on PODI) and improved analgesia compared
with low-dose CFNB. The addition of ACB was associated with
. further increases in early ambulation, a more rapid transition to
use of a standard low walker, and a higher incidence of discharge
to home. Further prospective comparative studies are warranted to

better define the role of these new analgesic modalities, especially

- 1n the setting of spinal anesthesia and intrathecal morphine.
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preoperative:

perioperative:

postoperative
analgesia:

f’rﬂnnsider FParacetamol

Total Hip/Knee

Replacement

NSAID @
Zomorph™ 2 10mg or 20mg

Spinal anaesthesia, +/- intrathecal diamorphine

Encourage surgical pen-articular local anaesthetic
infiliration (LAl) or. in selected patients, use nerve
block(s) Use Ropivacaine 0.2% for LAl in weight -
related volume

Consider tranexamic acid 10mg'kg (max 1g) at
induction and at release of toumniquet / end of surgery

Paracetamol 1g gds po/lV

Use NSAID unless contraindicated / GFR <60

Zomorph™ (10-20mg)or Longtec ™ (5-10mg) 12
hourly Three post-op doses initially*

If no opoid in spinal / preoperatively, prescribe

prew it i

Qramoroh™ (10-20mg) / Shortec ™ (5-10mg) 2 hourly
pro,

Consider Gabapentin

£ N

Check when patient last took analgesia

Do not use NSAIDS if GFR < 60

All patients with intra-thecal opoids must
have a urinary catheter

Use low concentration LA in nerve
blocks. Modify LAl if using nerve blocks

(Be aware maximum safe dose LA)

Tranexamic acid- caution in patients at
risk of thromboses, DIC, seizures

IV paracetamol: <50kg 15mg/kg gds
=>50kg with risk factors for liver damage 1g
tds

Limit Zomorph™ / Longtec ™ doses by
crossing off further doses on chart

If recovery room dose of opoid after 12pm,
prescribe half usual dose OR prescribe
short acting opoid (on front of chart) to
allow full dose later that evening

MNurses to ensure patients receive long-
acting opoid at prescribed timing points
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