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Randomized prospective comparative stafdydductor
canal block versus periarticulanfiltration on early

functional outcome after unilateral tdaee arthroplasty

ABSTRACT

Background: Total knee arthroplasty (TKA) is associated withn#icant post-operative
pain. Effective pain relief is essential for eaplyst-operative rehabilitation. Periarticular
infiltration (PAI) and Adductor canal block (ACB)akie become popular modes of pain
management after TKA. Our aim is to compare thdiicacy and impact on early

functional outcome in patients undergoing TKA.

Methods: A single-blind randomised controlled trial, 100 ipats undergoing unilateral
primary TKA for symptomatic OA were allocated tdheir of the two groups (50 in each
arm). Postoperative ultrasound guided single shaiGB (Group A) or intra operative PAI
(Group B). All patients underwent TKA without pdéelresurfacing under spinal
anaesthesia. Pre-operative work up, surgical tgdenipost-operative management were
standardised for all the patients. Patients wemessed for pain using VAS (Visual
analogue scale) at 6, 12, 24 hrs after surgerynbgkbin level preoperatively and post
operatively on day 1 to calculate blood loss, hasgitay, tourniquet time (TT), operative
time (OT) and post-operative complications by adejppendent observer blinded to the

group allocation.

Results: Patients were matched for age, gender, ASA gradeDaformity. VAS (scale O-
10) between PAI & ACB at 6, 12 & 24 hours were sigantly different (p<0.05) with
higher score seen in the patients with ACB atimdetpoints. TT and OT were significantly
longer in the PAI than ACB. No significant diffemin the hospital stay observed. No

complications occurred during the study.



28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Conclusion: PAI achieves better pain control as compared t& ACpatients undergoing

unilateral TKA.

Key words: Total knee arthroplasty (TKA), Adductor canal blo@CB), Periarticular

infiltration (PAI), Visual analogue score (VAS), tesarthritis (OA).

INTRODUCTION:

Patient undergoing Total knee arthroplasty (TKAjJfesufrom moderate to severe pain
postoperatively. Thougthere have been advances in technologies and imsiriations

in TKA, pain management after tloperation is still evolving" 2. Early post-operative
mobilization is critical for reduction of immobiitrelated complications as well as
achieving the optimal functional outcome followisgrgery. Satisfactory pain relief is
essential to ensure early mobilization. Varionsthods for pain control used in the
previous years include epidural analgesia (EA),diethnerve blocKFNB), periarticular
infiltration (PAI) and systemic analgesia (SA). TBA provides good pain relief but has
side effects like urinary retention, hypotensiod &gk of epidural haematont The FNB
has advantage over EA but has shown to affectttbagth of quadriceps muscles and may
lead to increase incidences of fafi$ ©. SA is the most prevalent method of reducing pain
with use of opiates or opioids. However some of¢hpatients complain about nausea,
vomiting, and pruritus related toft. Therefore, an option for pain control with preset

motor function and adequate analgesia for TKA pasistill remains a challenge.

Perioperative paimmanagement with PAI is a safe and effective metbbdontrolling
pain after TKA andt also eliminates the risk associated with femoratve block of
quadriceps weaknesEffective use of PAI requires specific knowledgetioé relevant
neuroanatomy of the kne®. PAI contains cocktail of local anaesthetics, NSAIDs
epinephrine (adrenaline) and normal saline whidhjected into the peri-articular tissues

around the knee joint during the operationhdts gained popularity for its simplicity,
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safety and selective sensory blockade unlike theonimockade associated with FNB

and EA® 1011

In the recent years ultrasound guided ACB has papularity over FNB, SA, and EA for
management of pain in TKA patients. The adductoatgalso known as the sub-sartorial
or the Hunter’s canal) is located within the midthé&d of the anterior-medial thigh and
extends from the apex of the femoral triangle ® alkductohiatus. The contents of the
adductor canal have traditionally been describedhasfemoral artery andein, two
fascicular branches of the femoral nerve, the samie nerve and the nerve to the
vastusmedialis, and the articular contribution of the whtor nerve, which enters the
distal adductor canal jugiroximal to the adductor hiatd¥’. The ACB is sensory
nerve block with some effect on the mofanction of vastus medialis as the motor
branch passes through the adductor canal. Isotatdgbartial effect on motor weakness
of vastus medialis decreases tendency of fall whiggking *®. Use of ACB needs

ultrasound and does not provide pain relief atpbsterior aspect of the knee.

Whether PAI offers better pain contriblan ACB after TKA remains controversial. The
primary aim of this study is to compare the pailiefewith PAlI Vs ACB in patients
undergoing primary TKA. The secondary aim is toeasstime to mobilise, related

complications and length of stay with either of¢héechniques.
MATERIALSAND METHODS:

Inclusion criteria:-Adult patients undergoing primary unilateral TKASA Gradel

or 2 with normakognitive function.

Exclusion criteria:- Patients unwilling to participate, poorly conteall diabetes, history of
inflammatory arthritis, non-ambulatory/ bed riddgratients, known allergy to the
anaesthetic drugs, history of bleeding disordestony of arrhythmia or seizures, sepsis,

pre-existing lower extremity neurological abnorrali
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Study design: - This single blind prospective randomised contabligal was conducted
at Deenanath Mangeshkar Hospital, Pune, India f&eptember 2017 to June 2018.
Approval was provided by Institute’s human researmthics committee.Patients
scheduled for primarynilateral TKA were invited to take part in the dyuand informed
consent was obtained from those willing to parttégpin the study. 100 opaque sealed
envelopes were prepared in advance with randomesegugenerated by computer and
contained a label marked A or B. The envelope weened by the scrub nurse before start
of the surgerylf the sheet showed labelarked A, Ultrasound guided Adductor canal
block was given on the side of surgery postopeehtiand if it showed B then periarticular
infiltration was injected intra-operatively befomaplantation. Surgical team, scrub staff
and anaesthesiologist were aware of the allocaboe. hundred patients were included
in this study with 50 patients in Groupdesignated to ACB and 50 patients in Group B

designated to PAI.

None of the patients were on long-term opioids gperatively. At the time of initial

outpatient assessment, all patients received saamelasdized instructions about which
medications they should take and which they shawylcand avoid. We do not routinely
prescribe gabapentinoids or opioids to patientprasoperative medication. All patients

undergoing TKA, were KL grade IV.

For the Group A (ACB) an ultrasound transducer weed to identify the adductor canal.
The transducelocated the adductor canal at mid-thigh, halfwatween the inguinal
crease and patella. Superfici@moral artery, sartorius, the adductor longus and
adductor magnus muscle were identified. The hypblpie structure located anterolateral
to the artery (sephanous nerve and nerve to vastgsalis) was identifiecs the target
injection site. A 22-Guage, 100mm needle (stimupBBraun) was introduced in plane
lateral to medial under ultrasound guidance usingakr probe of a sonosite (Fuijifilm,
Japan) machine. dBution containing 30ml of 0.5% of ropivacaine a0 mcg of
clonidine (total volume = 30.7 ml) was injectedeafensuring correct placement of the

needle.
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For group B (PAIl) solution containelbcal anesthetic agent(ropivacaine), NSAID
(ketorolac), epinephrine (adrenaline), clonidined amormal saline according to the weight

of patient and was injected using a 20G spinal leesidh 20cc syringe (table 1).

The PAl was given in eight zonearound the knee® as shown in table 2.

Procedure: -

All patients were admitted on the previous nightrerRedication included oral
paracetamol 650 mg QID, Pregabalin 75 mg at nigtih &e morning before surgery
with sips of water and Alprazolam 0.5 mg previought All patients received spinal
anaesthesia. Total knee arthroplasty was perforomsdg midline skin incision and
medial paraptellar arthrotomy. Tourniquet was useall the cases and was released
before wound closure. Surgical drains were notl is@ny patient. All patients received a
PS knee and patella was not resurfaced in anyeotdisesln both the groups after the
closure of arthrotomy, tranexamic acid wiafiltrated locally to reduce bleeding at
surgical sité***® Postoperatively patients were encouraged to statidswpport on the
same day of surgery and used ice packs to the faetimes a day during their
hospital stay. Patients received six hourly intremes (V) Paracetamol 1g along with
twelve hourly IV Tramadol 50 mg and diclofenacenii§ post operatively for the first
48 hours post-surgery. Later PRN oral analgesice vpeescribed (Paracetamol and
Tramadol). All patients received standard DVT chprophylaxis for first two weeks
post operatively. DVT chemoprophylaxis included #f@tg of sub cutaneous low
molecular weight heparin for five days post opeeli followed by oral Rivaroxaban
10 mg for fourteen days. Patients were also pravidiéh below knee anti embolism
compression stockings to be used in the post-dperaeriod for six weeksAll pain
scores were assessed by an independent observewaghdlinded to the allocation of

groups. All the patients were followed for a perafd months.
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Statistical analysis:-Baseline characteristics, difference between pnd-post-operative
Hb as well as VAS scores at 6, 12, and 24 hoursewempared between both the

groups using independent T-test.

RESULTS:

The study included total 100 patients with 50 irchegroup.The two groups were

well matched for age, gender, pre-operative defiyramid ASA grade (Table 3)

There was significant differendeetween the VAS score at 6, 12, & 24 hours (table 4

with significantly higher pain scores in the ACBagnpared to the PAI group.

There was significant difference between tournigiieie & operative time with no
significant difference between hospital stay inhbthie groupgACB & PAI) as shown in

Table 5 with higher tourniquet time noted in théigrats with PAL.

The difference between levels of haemoglobin preatpely & postoperativelypn day 1
between both the groups (ACB & PAI) were significavith reduction in level of
haemoglobin was higher in ACB group (Table 6). TThage of drop in haemoglobin
difference in the patient with Adductor canal bloe&s 0.3 to 3.1 while mean is 1.8. While
in the patients with periarticular infiltration thhange of drop in haemoglobin was 0.1 to 3.4

while meanis 1.1.
DISCUSSION: -

Effective analgesic modalities are essential in TtAfacilitate early rehabilitation and
optimise post-operative recovel}y. After TKA the analgesic modality should offer
adequate pain relief with no effect or vdityle effect on muscle power, which would
allow early and safe post-operative rehabilitati6A. The medication for local

anaesthesia with selective effect on sensory ngiteno effect on motor nerve fibrees
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not exist™®. This study confirmedetter post-operative pain relief and less drop in
haemoglobin with peri-articular infiltration as cpared to adductor canal block. No

difference was found in length of stay.

A recentstudy by Kampitak W et df® showed better post-operative pain relief with
ACB with less requirement of opioids compared tol RA unilateral TKA patients. In
contrast, our study shows better post operativie pdief in the patients with PAIl at 6, 12,
24 hours as compared to ACB group. This may betdube difference in the technique
for PAI between both the studies. In their studgytimfiltrated cocktail around prosthesis,
fat & subcutaneous tissue but in our study we hiaNigtrated cocktail in 8 zones as
described in materials & methods. Volume of drugdus their study was 60ml for all the
patients but in our study volume of drug has bearied according to the weight of the
patient. In their study they have used levo-bumiae, morphine, adrenaline & normal
saline while in our study we have used ropivacaiakenaline, ketorolac, normal saline &
clonidine. Clonidine exerts its effect via its2 adrenergic actions and results in potentiation

of the synergistic action of local anaesthetic tmcdl steroid$™.

Some investigators have assessembination ofACB and PAl.Andersen et &Vin a
blinded RCT compared the effect of continuous saphe nerve block (two 15 ml
boluses of ropivacaine per day for the first twgglpost-surgery) in patients undergoing
TKA and receiving PAL. In this study, authors refjgarbetter pain relief (both at rest as
well as on movement) in the nerve block group.his study we have used single
shot of ACB given postoperatively without the ugean indwelling catheter as this
can increase the risks of infection, prolong ha@dtay and it also increases the cost
of procedure to the patient. In a prospective ystiog Reddy el af?® patients who
received MIA (multisite infiltration analgesia) sked significantly better VAS scores 8,
24, and 48 hours after surgery. Furthermore, theywed a marginally better ROM
postoperatively. This study was not blinded, als ACB was given four hours after the
spinal anaesthesia while in our study which wasdeld & ACB was given immediately

after the closure of wound for better comparisontld effectiveness between both



186 modalities.Very few studies compared blood loss in patientdengoing TKA either

187 with ACB or with PAI. In our study we have notedthhe patients who have received
188 ACB had significant blood lossith drop in haemoglobin postoperatively in compani
189 to the patients who have received PAI. In additiva, noted significant reduction in pain
190 levels at 6, 12 and 24 hours post-surgery. It issiide that with PAI we have targeted
191 delivery of the medication with particular referento the posterior structures (which are
192 not fully covered by an Adductor Canal Block) amerefore the pre-emptive analgesia
193 achieved is superior. Although the action is urllike last for more than 24 hours, this will
194 help in controlling the pain with oral medicatioetter than in those with the regional
195 block. Another reason is the addition of epineghiiadrenaline) & ketrorolac (NSAID) in
196 the PAI cocktail. Epinephrine causes vasoconairicdbcally which helps reduces blood
197 loss ®® also it prolongs the analgesic action of local attastic. NSAID via its alpha-
198 adrenergic effect which reduces the absorptiorhe$e drugs?* ?®. Though the drop in
199 haemoglobin is statistically significant, clinioalioes not seem significant as none of our
200 patient require blood transfusion or any sort eéivention for drop in haemoglobin. This
201 is a limitation of our study and to rectify this,study with larger sample size will be
202 required.

203 In our study tourniguet time & operative time wérigher in the PAI groupThis is
204 probably due to the time taken to adminisikl before implantation. Our PAIl (as
205 described in the methods section) involaadtiple small dose deliveries rather than using
206 a spinal needle and delivering a large amount sngace, it takes more time in our hands.
207 We assessed the time taken to inject in the pasa®6s, and on an average it takes around 5
208 minutes to do so. A meticulous technique helpschéeae good pain relief and it is possible
209 that variation in the injection technique can eipldifferent results reported by other
210 researchers when comparing PAI with ACB1 addition, ACB was administered
211 postoperatively after the tourniquet was deflated therefore did not impact the tourniquet
212 time as well as operative time. It is an unfair panison and we should have checked total

213 time spent in theatres from arrival into theate®itry into recovery room to get a better
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idea of additional time needed to administer PAIAEB. There were a few other

limitations to the study. In our study the injectigite was in to the adductor canal not

proximal to adductor canal or at the apex of ferhorangle. Therefore further studies

would be needed to define the optimal injectior sif ACB for TKA. In our study we

have used ketorolac for pain relief while in otbtrdies ketorolac along with morphine has

been used which may be a better combination for pief.

One may argue that the reduction achieved in gaiel$ is similar for both the groups and the
differences are not clinically significant. Théfeience in pain scores was statistically significat
6hours, 12 hours and 24 hours post-surgery. Tleréifce between the means at each of these times poin
was 1.06, 1.24 and 1.82. Previous studies haveauddférence of 0.9 as minimally clinically impanta
difference (MCID) for pain studi€®’.

The protocol at our centre is to give either ACB@&d. We do not routinely practice the combinatain
both modalities. This study confirms that both t@ghes work well on their own although PAI provides
superior pain relief. We have not found the needifing both ACB and PAI in the same patient algtou

it is likely to further reduce the pain levels.

CONCLUSIONS:-

Periarticular infiltration is safe and effective dsprovides better pain relief in early
postoperative period than adductor canal blockaitrepts undergoing unilateral total knee
arthroplasty. This helps in early postoperativeatsglitation & adds to patient satisfaction.

Periarticular infiltration also reduces blood loss.
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TABLES:

Table 1. - Periarticular Infiltration cocktail

For patient weight lessthan 70 kg

For patient weight morethan 70 kg

Ropivacaine 0.75 = 40 ml
Clonidine = 0.6ml
Adrenaline = 0.3ml
Ketorolac = 1 ml

Normal saline = 19 ml

Ropivacaine 0.75 = 54 ml
Clonidine = 0.8ml
Adrenaline = 0.3ml
Ketorolac = 1ml

Normal saline = 25 ml

Total volume = 60cc

Total volume = 80cc

Table2: - Zonesfor periarticular infiltration around knee

Zone 1 Suprapatellar Pouch/Quadriceps Tendon

Zone 2 Medial Retinaculum

Zone 3 Patellar Tendon and Fat Pad

Zone 4 Medial Collateral Ligament and Medial Meniscus GdpsAttachment

Zone 5 Posterior Cruciate Ligament Tibial Attachment site

Zone 6 Anterior Cruciate Ligament Femoral Attachment site

Zone 7 Lateral Collateral Ligament and Lateral Meniscup$ldar Attachment

Zone 8 Lateral Retinaculum and also in the periosteum radadistal femur and proximal tibia.




Table 3: Variablesincluding age, sex, deformity, ASA Grade

Variables ACB group PAbgp
(n=50) (n=50)
Age (years) 67.4+11.9 67.7£11.4
Sex (male/female) 17/33 17/33
Deformity 50 (varus) 50 (varus)
ASA grade I/11/11] 5/34/11 6/32/12

Table 4:~VAS comparison at 6, 12, 24 hours between ACB & PAI Group

Block N Mear SD Mediar SE T P
VAS 6 hr ACB 50 26 94 2 13 [6.014 <0.05
PAI 50 1.5 81 1 11
VAS  12hr ACB 50 3.4 1.21 3 17 5.368| <0.05
PAI 50 2.1 1.09 2 .15
VAS 24hr ACB 50 5.1 1.02 5 14 8.571| <0.05
PAI 50 3.3 1.16 3 16
Table 5:- Difference between operative time & tourniquet timein ACB & PAI groups
Block N Mean SD SE independent p-value
t test
Op Time ACB 50 70.4 10.04 1.42
PAl 50 77.1 9.62 1.36 -3.364 <0.05
Tournigquet time
ACB 50 48.8 7.41 1.04 -3.306 <0.05
PAI 50 54.1 8.62 1.22
Hospital stay
ACB 50 48 1.43 0.20
' -0.744 >0.05
PAI 50 5.1 1.24 0.17




Table 6:- Haemoglobin difference pre op & post op day 1 between both ACB & PAI

Hb diff= POD1hb-PReopHb
Block Mear SD SE T P
Hb diff ACB 50 -1.8 .92 13
PAIl 5C -1.C .65 .0¢ -5.014 <0.05

Group Statistics



