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New technique for the harvest site incisions
during anterior cruciate ligament

reconstruction : effects on knee paresthesia
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Ljury to infrapatellar branch of saphenous nerve has been reported

as a commom complication of anterior cruciate ligament reconstruction

especially when haditional vertical incision has been performed duiing

bone-patellar tendon-bone graft harvesting. Some patients suffered from

knee paresthesia or even severe anterior knee pain after this procedure.

Techniques which preserved the nerve should be investigated.

To compare the area of knee paresthesia after ACL reconstructions

between two techniques for the harvest site incisions.

randomized conholled trial

Sixty patients undergoing ACL reconstructions with bone-patellar

tendon-bone graft were blinded and equally allocated into two groups.

Group I received a new technique for the harvest site incisions, one

small incision. Group II received a two-incision technique. Patient's

age, time of the graft harvesting and area of paresthesia after 3-month

and 6-month follow up were recorded. Statistic analysis was performed

using mean, SD, 95% CI and unpaired t test.

Patient's age was comparable between two groups. The graft harvesting

time were 35.L0 mins, 27.53 mins in group I, II respectively. The average

sensory disturbance area after 3 months were 44.37 cm2 in group I

md 78.57 cm2 in group II which was significantly different (P < 0.001).

After 6-month follow up, the average sensory disturbance area were

34.00 and 71,.50 crrt in group I and II respectively (p < 0.001).

The new technique for the harvest site incisions,one small incision,

provided less knee paresthesia.

anterior cruciate ligament, incision, infrapatellar branch of saphenous

nerve, paresthesia
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n1't e rrylndoufi'nu16'r-iouarnnri ti't ti"Ftrrr{lu rfiurSultlirarirtutio rd']u'rFl

Tnr u rqilr v rfr o CIu uzu N o.ir d'nlu uu': rfuii firuufiru au patellar ligament rfi o ror

bone- patellar tendon- bone (BPTB) graft fiurirl#rfi nrolnlrgluit-lilfiru

rlruzouri"lrdr, rfioruzuorflu?JuTDlU't-tltflyolEtfluil'lLl44Uouo]nlltiuuirrru

firuu{rr o uri'r rti r o d r u rioiu n r: fl nu1 tv nfi nl,uritunr: o u tt zu o air fr'nr rd o

udn rfiuunr:U't n tiurYun 6i-t-totEd'lUoFtflrgurnr:trui rrruur rdr rrovrirlvi

ffi-humuourudu
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v ^ ? tu t v Y - ^ 4Y ,

tl o ni rg r n m r u tr nil n Luil nu n 1 : 0.ll m n n? u til nu n tn rlil tu o U

randomized controlled trial

{r-hutrufiurr*!nlr,.i-rnr-nrufr'lu rdu rdultltrarir1urio rtjrtrnTrrulti bone-

patellar tendon- bone (BPTB) graft rfuaiu oO nu qn4rrlflu 2 naiu nolu I

ldiunr:r.ir fr'nr rrnfi nluilTnu0u u,.t 0 uu't fiuuurn r6n (3 0rr.) 1 rr.lN n oil II

Ifiiu n r : ai r fr'n dr u rvr nfi n rfilfrhio qjTn u o u tt e.r 0 ru? fruuu'r n t fr n (3 tu.) 2 u zu o

riufi n or q {tl 
-r u, r v u v !? nr1unr: tor g.urt, dufr ui tr ruri'r rd rfr fi or nr:ur

do fi n nru zu on-r:inu-lv ount: e.l1 rt-n 3 rdau uov 6 t6ou ttovnl'] u ttvllndou

du 1 ornnr:airfr'n udrnJiuuufiuun-trlJrnnriru:vuiru 2 n6iil

ltirirrqdu, SD, 95% CI, unpaired t test

{rJrurfr:oounallfi rirroduolqlilrrrnriluriu nalu t rrovnoiu tt ldtrorlu

n'riro'r graft 35.10 urfi uoc 27.5g u1fr m1:J6irFYu indudnr:tluir'lru

ri'rrdrrfrofinrnrril?{dn'r:inuruf,un'rl,J1fr'n 3 rfiou, 6 tfiou tun{u r Ifi
M.g7,g4.oo mr.rlr. rliil6ird'! drulunaju tt \d 2e.sr,71.50 ml.til. rrlil

- -l ) v t t -v e y
eir d'u rili uu rfi uu udrnuir n oju I fi fi ufi nr:trrio u nir o tirufi riu dr n ry

t7 e c 1 v vQ v t e - '? , a
n'r:r,t1Fl-nttRturf,uroutu?14u-ltuu0[u'ru-lrlFr']u[rnunLy]J tnunllNuttr,r0

uur nr rfr n 1 r,.r o tiru n n ornr:trui rr ruri": nirlu frrjr u1fi rfr o rfi rruri'u ry nfl n
U

nr:ouuzuorruur6u
v c 1 v eq e

rdurduLuiutirluf,ottjr,nrr0ult,.rNr.i'rffn, infrapatellar branch of saphenous

nerve, O1n"llU"l
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uvrul

nlflJ't n r6UU a\] tduilrv f, 1r infrapatellar

branch of saphenous nerve (IPBSN) rflunrrs
e ) 1y,

u,r:nt0uyr1,{1J tnuoualnnll?,t'l rl nu- r?tulr? rz't

(knee surgery) (t -al uri rir:Irivr : r u q u"fi n r : nifi'

uviqiuuounrrurrr riuuau rdurj:voryr IPBSN
-i ^ r7l y c 1 y e., -yr rn n a-r n nlt r{1 n n ltn tu lfl u tou Lu?141J't Luu o ru't

Uln UiO anterior cruciate ligament recon-

struction (ACL reconstruction)(r) uri fi fi :r uuru
4-YYu
u u 0'tn'nu'tul t't runluu't uu oul4? tu't ulul't uu

ctA--yeu
o1n1: tEUlJ't Fr H 0tUU: [']IUFI'tUl4U'tU 0$14-t t?J't

(anterior knee pain) uds[6!ril'onnrtjlo$

(kneeling Pain)(l-s) iufi nr:f,nul u nfi nnl:du

rrzudnl,JUDi'ru 1 r?ilfiun-lrli graft firiruniu
4e

tfr o n nnr': v uyr:n6ourYun ai11(4r-t1)

d't1r5un'n tit fln ACL reconstruction
'l 1 -u Ae -tumuy{ u'tu't 01J:flJ u LU tyl nunnlt 0u uil ouu't Ftt

tfin 2 ur.to (subcutaneous patellar tendon

harvest)(a) rfiotor bone- patellar tendon- bone

(BPTB) graft uu:ruurunrtrfinolnlturfiru
rir u u o u u-r rd r y o-r: ai r fi'or rfl uu i rr ru n ir u u o y

rfl urr oruru rir}if,,rlt uff, nlri mu ouru elnnltU

flnur anatomy nlirrd'urJ:vory IPBSN il
variation riouf,ruurn(3) druiutrr rirutrr fidu
1 tt -61 '& t 'l r A v
il:lJTr 0 il U 114rUUU il?U tU rU n1 UyUUfi rf, UtJ: v Oryt

d'u n airryrr nr alruui r-t rufi"t [tir e v o d medial ri oU

patellar ligament tl:slrzu 2 ul. fi:v6'u joint

1ir",.ta) (nrufi t) drulunulvruuulrjfi nr:flnur
o , i 1e - - y

nu rl1ttuuuyrayou trr.l0 tFt0u'tuu00 nr]u d'urlu
eau - o - ? '?

al ? a ua u [usu't tyl nu n tu[J lunlt 0 u tl,.] d zul rl-Dt

ld.,ic
rfr oufr n rfi uunlrur a riuuou rfi'uil:sorm 6'un airr
a , avs" -6u orqilr u Lfi ridr ufl nrru flu flu't u Io vn nrruUI

.?!4
fiuil o Lqur nfiu rfl unr:fiplut nilnr,{nttinui
11 u11J't 0U Ou n OU UlUf,o U nrril o oilofl n- n dq

1 -v {lv-A !
Llul,{ u"ru'r 0utlil u 114 Ft uuuuI

IPBSN

Patellar tendon

Patellar bone

Tibial Tuberosity

nilfr 1 udrtu anatomy uauLdul:vmru IPBSN lirrrufi'rrdr
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Inclusion criteria r (r-hatrru orq

1 5 - 60 fl vr' l r iu n r : ai r d'n urflu r fi u r 5 ulu irarir
6t y , ;l -- . i -i , y_
[uz] 0 tzrur nX huvi u'lu"l ol-ll:il u !Fl uvl tu'l?J'l u

riu fr'o ulri rn uI friu nr: air d'rr il'l ri ou

i6nrtfinr*r
u d'uqrn e.irunilvnll!n1:q?uo::li'i'u

q I av a er Y6l 4 - -----t4-LUL:uuurur o!-5llu ryu'l u tul ta LLouuuuoil tu'l

ir utun r: fl nur {r-h uur ufr ur il n r: otir fr'or rrri'ltl

rfiu r5u1t ir,rrirtuf, o njrur nlrr ulfr bon"- patellar

tendon -bone (BPTB) graft v'uailu OO nu Qn

{lrflu z nalu rfu z naiu 1fiiunr:rird'n1rru

uvrvrtinurdurniu n aju I lfiiunr:air fr'nr rrnfi n

trarilnruouuzuouu:fruzurnrfin 1a urr.) 1 LttJo

n ajl u Ifiiu nr: air d'nr fi'l u tvr nfi n rfi udltia gTnr a

ouuzunuurmtuuurntftn (3 url.) 2 rrruo riufin

rlolooru !.iil1u tLouiuus trorlunr:tirfr'n tor
U qU

graft rurur ofiriou m:ro (rJruuonqv tfl ugriufi n

f, ou of,iufi'ui rrruri": njriifi ornr:tlr uovf, ou dR't'ts--, 
, , 

u

uvr:nfioudu 1 ornnr:r.ir m''n:vuirunr:fi n mru

zuonr:inurud'unr:o.irfr'nr 3 r6ou uov 6 t6ou
& ov & ^ElnuUXillJAlJdvrU 2 nNillJltUlUUtvUUnUgl

ril nfi nRl?o$ tt il o ]i'l fr'n rfi orir
bone-patellar tendon -bone (BPTB) graft

na{u t : ,i'nviruottjr 90' outto.loU't')

l:vurru 3 srt.'[uuurm'utfi orfi uu]rilrfiloru

proximal branch uautfiul:vn',, 1p3g5(r3'+)

- & a rQv a ) u
u fl-u a 1 nuu t14 u u Fr tu'l [14 t El ilvl Fl uu 0u1,J uu 0 \]

)
patella 0u6i'lutv{-otor patellar bone $ov

patellar tendon graft oufiu tibial tuberosity
v Qv

uffr'[ti retractor fiuftrvfir:ttovflu subcutaneous

outfioror tibial tuberosity bone graft (nrffi z)

Patellar

Incision

Patellar tendon

Tibial tuberosity

atus z rfl nfi n n'r: du u zu o rir fr'nrtu air-l-r u n dil IUq
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ndu II : ,i'nviruortjr 90' oou,.Jouln

ur?ilrvr1.u 3 su. luuurrfu Torutfr z su.

oqjtuflo inferior pole uou patellar dn t ul.
oqjlfr'rio inferior pole uo$ patellar rfrotar

patellar bone uou patellar tendon graft, ou

uzuod z u1? 3 trr.lrruhifidrulio{nafio tibial

tuberosity 1 tr. dn z uu. tfioglfrou}Jrdoror

tibial tuberosity bone graft lfiovnrrn(4) (nly{fi 3)

Patellar bone

Tibial tuberosity

nrvrii g mnfinnr:ourr,,lohirlintufuhunniil II
UI

^d.-?6n'nu?vluuoln'r?u'r
in utrieirj r ulr nui r? ilu ou tu rlfi'u r fi? u

ooJ'l v
flnnil[u

av -^ , ;
tuflfrF rirradu, SD,

interval, Unpaired t test

95% Confidence

lrnnr ud'rttiuoJulnvr' fi nr:ruItdouov L uu2
a,).Ja

vt'tu o u [1J ty{ o n1u? zuv{uvt

il6tn1?enu'r

nt?1rJfi 1 rrJirurfiuuolqtadu l?o{unlrtniuu graft unuo-lnt:U'tzou{rhuu&u 2 n6iil

uoilo
n6iu I

N=30
n6iu II
N=30

P-value

olq Gl)

Graft harvesting time (min)

Area of paresthesia at 3 mo. (cm2)

Area of paresthesia at 6 mo. (cm2)

30.20 ! 7.22

35.10 r 5.07

M.37 + 27.83

34.00 t 21.83

28.50 ! 6.57

27.53 + 2.40

78.57 + 36.27

7L.50 ! 34.37

0.3M

< 0.001

< 0.001

< 0.001

douo'meantSD nfin- : Unpaired t test, p < 0.05
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alnnlt0.llmFt

?ql?il
tfiuJ:snrvr saphenous tflu tdurJ:varvt

fr uunurqrn posterior division uou tduhvfl'tvt

femoral uirrrudrufruuoufruzl ilrunuuru-u

adductor canal dutfroairu canal rtfirqvttun

tflurfiurJ:vntrd-tulNtu (terminal branches)

Z rdu 6o ffiapatellar branch lLov sartorial

branch(12) infrapatellar branch riu rru nur rdu u

fitu anteromedial uoutur Tnrafifi rrvrluEln

firu medial }ltiufiru hteral uovtiuuuntflu

proximal uov distal branchdaairulJ'tvnufilu
,,.'-g

vniruaufiortir(3) riufiu Tifford CD uosnruv(3)

iu uuvrirlriou uru o air d'orluu,u'ruouuulurYrnr:

r r u ri':u o u r&'urj: s orvrlun r: air m'rnir ro r BPTB
-)f-ctgratt OAnlJl tv{O0ntonl6tnnnl:U'lntA!rl0

tfiurj:vnryrrYr:nsirr

nr:Fnuruou Portland GH uovnruv(e)

ruJi uu rfi ur dmil nrru'r n t6!u ou rdu!:vd'tvt

IPBSN :vuirunr:ou uzu otuuuruourY!nlrou
q!,&-

u zu o [u uur d'u u,uu n'u tfr xJ (traditional technique)

6uouuzuoar'r 6-8 sil. d'rurarirrdrrff ohfhi'

BPTB graft tun:r: rd u': r,ruirlrifi n':ru unl n rilu

riuotirufifiudr 6'19 urinr:ou uzuo rLu'ruouo'ra
du dq q v" <i
tJUOn tUt[U n']'t]Jv{Uv{0 LEU0Ufl1j'lU [U0\]E1n rn Fr

4v1cA
tttJ d ruuua u n-t] a uI u L:n rll}J n]l ou u,rJ o Lu [tu?

uourirlfrnr:rjr BPTB graft oonrrrirlfiurniiu

Kartus Iuovnrus(al 6urauorvrnfinnliout!2o

r.ird'nrturnrfi n 2 tto{n (turo-incision technique)

raio subcutaneous patellar tendon harvest
) 6) 6 ,i

fruoulum"rurariufinrur:ndr BPTB graft oon
1v, - & - a ) c

Ln tFrulu 0nyluuu fl'llJ't50uan r0uunl:!'t FrtEU

rio rdurj:vou IPBSN Inurirur ujiuu rfi uu

nTunr: ou rrzu o r.ir rinruur riu urr traditional

technique ttl'jr tv nfinrYun sirrdru orrrlryrar

' -'? ' 1a
n 1 lu 1ljl t? IIJl4'l tU 1 tt N v n 1: L FrU LlJ f, v Fr'l n N U t Fr

o v a av J1 v o

fl 'r14:U mUv{U'rU't OUllilU tnyl-rn-n r.r't rl n

ACL reconstruction In u ou uat o air fr'n uul traro-

! t tcu , ytt
rncisron technique UIJ 1 n OU I Fl n U Uy'l1J 1'l 0'l1J'] U

d lv t d a
il o 1 n 1 tu'tyr 14't tu 

-t 
t1J uu I t-t ru n'l't u E uil u't u't u

- 4 nolv' f ,a v .J
14'r ril n u n 0 uyr yr 1 t Ft u't u tlJ }J n l't v uyl I n u o u 0 u

rl"rillJ'r Lt0 u f, rtJ'no o nrfl rgur ornrru-] n'u n 6ir'l
1v ) 4 :
LA gU A1 n nlt fl nu',tuy{lJ't1 nll NU Uzu 0 il1 n BUU'] Ft

4 d I qe ,q " , i
[ fl n I r.J 0 [ Ft u ? L Fr u 114 0 u Lu n 1 l[14u uyt fl 't ]t 1 : 0u1

BPTB graft oonlrlfi uorlritriogtnd'uirrru

uou rfiul:vfl rvr IPBSN #utiruirifrrJrufi or nr:!
1e ^ulNFr0u tFrEtu
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