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ORIGINAL ARTICLE
COMPARISON BETWEEN IPACK (INFILTRATION BETWEEN THE POPLITEAL ARTERY AND CAPSULE OF KNEE)
WITH FEMORAL NERVE BLOCK AND FEMORAL NERVE BLOCK ALONE FOR POSTOPERATIVE PAIN CONTROL IN TKA

4 )
COMPARISON BETWEEN IPACK (INFILTRATION BETWEEN

THE POPLITEAL ARTERY AND CAPSULE OF KNEE) WITH
FEMORAL NERVE BLOCK AND FEMORAL NERVE BLOCK ALONE

FOR POSTOPERATIVE PAIN CONTROL IN TKA

Rujiret Tapin M.D.*, Arunee Chaichomphu M.N.S.*, Sudaporn sukhontara B.N.S.*

ABSTRACT

BACKGROUND : Femoral nerve block is a peripheral nerve blockade technique that provides good pain

control in patients undergoing total knee arthroplasty (TKA) which however does not relieve posterior knee pain.
The recent technique of an ultrasound-guided local anesthetic infiltration of the interspace between popliteal
artery and the capsule of posterior knee (IPACK) has shown promising results in providing significant posterior
knee analgesia.

OBJECTIVE : To compare the efficacy of IPACK plus femoral nerve block with femoral nerve block alone
for pain control in TKA patients.

METHODS : A prospective study was conducted from April 2019 to December 2019 with a total of 30 patients
undergoing unilateral total knee arthroplasty. The initial 15 consecutive patients received femoral nerve block
combine with IPACK (Group 1, n = 15), and the subsequent 15 patients received femoral nerve block alone
(Group 2, n = 15). All patients were evaluated morphine consumption recorded at 0, 2, 4, 6, 12, 24 and 48 hours
after the surgery. Pain score (Visual Analog Scale; VAS) and adverse events were the secondary outcome measures
assessed for superiority. The data was analyzed by using exact probability test, t -test and rank sum test.
RESULTS : : 28 patients were available for analysis (Group1=15, Group2=13). Mean total morphine
consumption at 8 postoperative hours of Group 1 was significantly less than Group 2 (4.3 mg VS 9.3 mg, p<0.001).
Similarly, Group 1 had significantly less anti-emetic drug (ondansetron) requirement (3 VS 11 cases, p=0.002).
However, overall morphine consumption at 16, 24, 48 postoperative hour and VAS at all postoperative hours

were not significantly different between both groups.

N\ )
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ORIGINAL ARTICLE

COMPARISON BETWEEN IPACK (INFILTRATION BETWEEN THE POPLITEAL ARTERY AND CAPSULE OF KNEE)
WITH FEMORAL NERVE BLOCK AND FEMORAL NERVE BLOCK ALONE FOR POSTOPERATIVE PAIN CONTROL IN TKA

CONCLUSIONS AND DISCUSSIONS : IPACK combined with femoral nerve block is more effective
in pain management in the immediate postoperative period when compare with femoral nerve block alone
in patient undergoing TKA. Moreover, it can reduce opioid consumption as well as the side effect of opioid.
So we recommended performing IPACK combined with femoral nerve block in order to improve the efficacy
of pain management in patient undergoing TKA.

KEYWORDS : Analgesia, total knee arthroplasty (TKA), Femoral nerve block, the interspace between popliteal

artery and the capsule of posterior knee (IPACK)
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(Adductor (Adductor canal block) Alasumy
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Aug Anuruadulszaimi uud 9doLen
1nLduUszam tibial LdWUsEEIM common
peroneal wazlduuseay obturator U5 Lal

Janulaan?

superior medial genicular nerve

[ obturator nerve - posterior division

common peroneal nerve - articular branch

tibial nerve - articular branch

Amd 2 MedniAuvLIvenduUsTam
flundeadon
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115Ut ug Uae Usenousie nislv
gAUIANIIraaaLdanan (Opioid Intravenous
Infusion) 15T B LA UrAN1eYosludunas
nsuimsautinlagliiaiesmuuaiuian
A28AULDY (Patient Control Analgesia: PCA)
MsanemfiduUszam femoral warnsanenyn
serhdudenunsviuiuualganuraetei

(IPACK) FaifiABnslvsianan
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L9 LUN15LEBNLT (Inclusion criteria)
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AZLUUAIINUIANG IN 0 AVDIN $@0INGY WuIINguN 1 Tezhuuanudintaeniinguil 2

TndAeety sniuludalusdl 0 wazdlusdi 2 (p=0.054, p=0.060) (1151371 3)

M13199 1 Yeyamly

IPACK + Femoral nerve Femoral nerve block
block +PCA (N=15) +PCA (N=13) p-value
n % n %
L
Y18 2 13.30 3 23.10 0.639
AN 13 86.70 10 76.90
1Y (@) Mean +SD 64.5 +6.40 66.8 +7.50 0.310%
BMI (Kg./m?)
<20 under weigh 2 13.30 0 0.00 0.276
20-25 normal 7 46.70 9 69.20
26-29 over weigh 6 40.00 3 23.10
30-34 obesity 0 0.00 1 7.70
Mean +SD 25.0 +3.00 25.0 +2.90 0.951*
ASA Class
1 1 6.70 0 0.00 1.000
2 10 66.70 9 69.20
3 4 26.70 4 30.80
Uuauendild (ml) 2.7 +0.20 2.8 +0.20 0.118*
Mean£SD
seauiunadaniedaevn
L 2-3 3 20.00 1 7.70 0.600
L34 12 80.00 12 92.30
FZAUNITVN
T10 6 40.00 10 76.90 0.099
T8 5 33.30 3 23.10
T6 4 26.70 0 0.00
szezan lunsiidna (i) 71.7 +19.30 89.4 +39.10 0.296*
Mean£SD
*t-test
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AN5197 2 USUauenussiIUInann PCA AlasUndanisn

IPACK+Femoral nerve block Femoral nerve block
+PCA (N=15) +PCA (N=13)
anwaziidne Binaeufuadildsu (me)  Uinaeuduanfildu (me)  p-value**
mean mean +SD
Falusil 8 a3 2.7 9.3 <0.001 <0.001
Faluadl 16 3.2 2.9 a5 £2.9 0.225
alusi 24 1.9 2.1 2.5 2.3 0.482
Falusdi a8 1.4 £2.2 0.9 +1.4 0.510

**rank-sum test

AN 3 AZLUUANUUIALU 48 T2l

IPACK+Femoral nerve Femoral nerve block
_— block +PCA (N=15) +PCA (N=13) - value

AzuuAUUIn (VAS) AzuuAUUIn (VAS)

mean x mean
Flusii 0 0 +0 1.2 124 0.054
Filusdt 2 1.8 +1.7 3.5 2.7 0.060
Flusdi 4 4.7 123 4.6 +2.0 0.950
Filusdi 6 4.1 2.1 a.1 +2.0 0.943
Faluedt 12 2.6 +1.6 3.2 +1.5 0.291
Flusdi 24 3 23 2.4 0.8 0.360
Flusdl 48 1.7 +1.9 2.2 +1.3 0.428

**rank-sum test

15
L

mean MO (mg.)
10

5

30
time (hr.)

———— Bottom/Top o mean MO (mg.)
————— no iPACK IPACK

P=0.013 [95% Conf. Interval = -2.89, -0.33]

MW 4 AnadeUTinne Morphine MgUenASUINIATEY PCA 1B UTIIUINTILAGT 0 - 48 wiardin
| |
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2 4 6 8
| L L |

mean pain score

0
L

-2

: ]
20 30 40 50
time (hr.)

+——— Bottom/Top . mean pain score
————— no iPACK IPACK

p=0.139 [95% Conf. Interval = -1.09, 0.15]

AN 5 ANLRAYALLUUANMUUIANRINIAATILLIN 0-48

nauil ine1nismaulddasniingui 2 9@ f lagg Ulesaesnguiaitunanela
(p=0.002) uagiiunlune N suilasnin (p=0.246) pon1sszivUineyluseduniniian (p=0.321)
swdslasvrunnduldondeutesnin (p=0.002) (151991 4)

TuUiuaivosnii (p=0.002) ag19disdAgy

~] a d' % = a v % = A Yo Aa a ]
M1319N 4 ﬂqiLﬂﬂﬂau‘la BILYYU ‘LJiiﬂiLlEJ’]LLﬂﬂaulaaﬂLﬁlﬂu%lﬂiu LIANNLIULAUAIILLIN

wazAuianelavewthe

IPACK+Femoral nerve Femoral nerve block

dnunziian block +IV PCA (N=15) +IV PCA (N=13)
n % n %
Aauld
13iAn 10 66.70 1 7.70 0.002
A 5 33,30 12 92.30
$nundaiiiin (mean+SD) 0.7 +1.30 2.4 +220  0.005
238U
13iiAn 11 73.30 6 46.10 0.246
WA 4 26.70 7 53.90
$1uaunsiiAn (mean+SD) 0.8 +1.90 13 210 0.227*

Askasuawiadeu (ondansetron)

Tailasu 12 80.00 2 15.40 0.002
193y 3 20.00 11 84.60
U3 ilésu (me.Xmean=SD) 1.1 +2.40 4.6 +3.20 0.002%*
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M15199 4 (519)

IPACK+Femoral nerve

block +IV PCA (N=15)

anwazNAne

AaNanalavasgUlefadsnis 9.7
AANI5BINISUINVAINIAN

(mean4SD)

Femoral nerve block
+IV PCA (N=13)

n %

p-value

+1.10 9.2 +1.50 0.321*

*t-test, **rank-sum test

nIsoNUslgwa

msrsimAsudenn Wunswadaiiviali
WA91N15UIATULSIVE A 5 Ugu1nndn
Sovar 50.00 sdudeslasusuiulinletessn
ietsanuinndsinga® Jaguulefinigss iy
Aanusanianzdiuanldlunisseiudiandanis
N OILINT Y WY N153Rene T dudssam
femoral (femoral nerve block) N158 A81919
W@uUSEam Sciatic (Sciatic nerve block ) Wua1
331 v18annnulanldfuin wiegielsAnn
n158n8197 L duUszaIm Sciatic (Sciatic nerve
block) WuA1sUNALIUVDY LEUUSEEM peroneal
(peroneal nerve injury) LLazﬁﬂig‘mL?Iaﬂmi
waaulmnenmdls 3eldidufiden’ deudled
NSHAILNATANTITIUUINAIENTRAY1YITEWIN
Wuldoaunau1iufuuAUYan 1una 19 oL
(Infiltration between the popliteal artery and
capsule of the knee ; IPACK) Lﬁlaizi'uﬂ’m
Fundadein deazlussiunisdenssuauszam
YoauvuILduUsraIniloga 1undatn 1gy
vduUsedn tibial L§uUsed m common
peroneal waglduUszaIy obturator wwuamant

i suanuidnualaiinadefaandiuie

1 fUasatursovnieninld i3’
fnsAnwrnuudunaluauld A urdmUa vy
Taiuazlasunisseiuanuidniaenisdne
\1vesladunds (spinal anesthesia) waglasuis
sedutnlAgNISRNYIYITEWNINLEAULEDALAIY IR
Auualgan1una vl (IPACK) sauiudaun
fduuszam Femoral nuin 95z iutnlad
ldorundinlelonunuoy NaT 19LA 89310
g1loUeourtauad® ag19lsAniunisdngan

v @

sErhudufenuaIuITuiukAlYanUraIteL

¥ a =

(IPACK) 0135 Iny NdosfoainnsAnuidiuiiy

[ [
U =

ANSANYIASIN F9ADINISTANE
UsEENTNINVBINITRAYIVITERINUEULADALAY
U ULAUY AR 1UnaeTeLY1 (IPACK) SIuU
Sau7 LduUszam Femoral 49910015/ nwA
wuInguidne1unszwinaduidenuasusiuiu
waUgaRunaIteLY1 (IPACK) dinnsldeiunian
Yosnilu 8 Falususn wadradesannslaen
wasAuanaslizrazdu en1sad uld endou
Usuaueudendouiladesniilungy IPACK
azunumufisnolavesiadesngulaiunnseiy

Aslduiuannds 8 Faluslalumnanetu

p1vesurglaangnivesenyiey laussuin
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6-8 Talud AZLUUAMUUIAN LAY D1AUNRNN
n1sldurnsTaa uLT Ul J8A 8RN
(Visual analogue scale, VAS) 4 siida911n
lunguuszyinsvewst Adulvgidugeony
MlrliidlannsinanuiuUinsealsnn
v a a a )
NAT19LA 89D WAINNI15ANENBSEIUUIN
WWUUsEaIn LU n1SUIALE U BduYsEan
N15:0A81 LT UNY N15AMTYD §1N59BLEANSE
AMRenAs (hematoma) liwuluiiaesnay
aa U 2 1 o ¥ 1 = aa
35n1552duUIndFaTa Nl na1eas

[

Tu719zidu 158919 L duUsEam Femoral

=

n15sedunissuanus aniidudsramluyes
adductor (Adductor canal block) 1152 A8 191
AduUszam Scatic (Sciatic nerve block ) 52uA4
n13RAgIYTENIIRdURoALAs I UAULAUYS

PuUNdIton (IPACK) WuAsATUsEanS nmeiady

v
= ' ) a va a

' uda' sLsun v 7.9 = 1 ‘lJ
WAITAGITUNTUINIYIINNUT T YILULUIUH UALAN

€ a a

Tulsanguiadessedseyuasie deudnyn

v

AduUszam Femoral agjuﬁ'ﬂuﬂuﬁﬁm%’umi
adiatortn dadumniiunisinenmseninady
W oauAuIN UA vhAUY af 1una 1y 0491
(IPACK) 9e9ilnnssefutaniisyavsamanniu
o elsfmutuduaiuadnvesy s
mnuwSenvedlsanenunatii q §ae
Tunsinwnfall Salldesiiadessiua
Usz¥1ns9 Yoo o191y @a1u1saiiv
ANLANA 19UeIlS e uAUinleUoaun
P98 8 FAUMEINIFR wazAzLUUAILYIN
veai9anengy A1sin1sAny i e oly

Tuauas

asdwanisidvgia:udiaudiu:
ANSRAYIBITENINE ULE DALAIVINU
AuuAUg as1und a1y (IPACK) Lagdnvn
NL@UUTTAIN Femoral 2UNUNIS T8N U2
Avarnnaty (multimodal analgesia)
NusgansnlunsseiudanlugUiendssveitn
1@ ane1n15719A8931nN5 e laTaen
dl’ addy I add' o 1 o U a v = 6
F9pluIsNvilienn g dmsuidygunme
NLUA bAsUNISHNHULT 999U UBNINNT D199
Pluwmursrutunistdatelveviseiulan
WUUR LT 03 (continuous peripheral nerve
block) BNz azIaIN155edulInkazr 18T
) ° v & =
HU38a1115091n1180190 ke 1597 W § 99193

fe9inn1sAnwsaly
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