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Radiological Evaluation of Quadriceps-Sparing Minimally
Invasive Total Knee Arthroplasty
Ju-Hyung Yoo, M.D., Dae-Yong Han, M.D., Chang-Dong Han, M.D.*,
Heun-Cheul Oh, M.D., and 1l-Hyun Koh, M.D.

Department of Orthopedic Surgery, National Health Insurance Corporation llsan Hospital, llsan;
Department of Orthopedic Surgery, Yonsei University College of Medicinex, Seoul, Korea

Purpose: The purpose of this study was to evaluate the radiological results of quadriceps-sparing
total knee arthroplasty.

Materials and Methods: 50 consecutive total knee arthroplasties with a quadriceps-sparing sur-
gical technique and 50 consecutive total knee arthroplasties with conventional surgical techniques
were performed. The same surgeon performed all the operations with the same type of prosthesis
(Nexgen LPS-flex Total Knee System). We compared the differences between these groups in terms
of preoperative and postoperative femorotibial angles, tibial component alignment angles, tibial
component inclinations, and ratios of size of the tibia component to tibial cutting size.
Results: There were no differences in preoperative femorotibal angles, tibial component alignment
angles, tibial component inclinations, ratios of sizes of tibia tray to tibial cutting size, and blood
loss between the two groups (p>0.05). The average ranges of motion and HSS scores at 8 weeks
postoperatively in the quadriceps-sparing total knee arthroplasty group were greater than those in
the conventional surgical technique (p <0.05). The mean postoperative femorotibial angle in the
quadriceps-sparing total knee arthroplasty group was a valgus of 6.9%1.3° compared with a valgus
of 7.7t1.4° in the standard arthroplasty group (p <0.05).

Conclusion: A quadriceps-sparing total knee arthroplasty offers predictable results in terms of
radiological comparison with the conventional arthroplasty technique. But this technique has the
tendency of producing a decreased valgus angle at the distal femur.
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Table 1. Patient Demographics

QS-TKA Standard
p-value
aroun aroup
Case number 50 50
(bilateral: 13) (bilateral: 10)
Gender
Male 1 2
Female 49 48
69 705
Age (69-77) (57-87) NS
) 1513 1511
Height (om) (141-160) (140-172) NS
. 60.7 601
Weight' (xg) (46-75) (44-88) NS
Pre op. diagnosis
OA 49 48
RA 1 2
Pre op.
ROM (degree) 11994103 1224153 NS
Pre op.
HSS score 519+27 508+£7 1 NS
Pre op. 490+32° varus 590+56° varus NS
femorotibial (10.60° varus- (200° varus-
anale 10° valaus) 40° valaus)
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e S e
200491 11°JHE] ZOOSL% 39477}7\] x]lxixM] o]}

g Ha A #%01 7}55%& 50¢]] (% lliL)fl} 2004%
3YFH 20049 6E7HA] A1A A ofste] 7]E9 W&
3B A s HOE AYE 50d(H2H) E dde R
sttt BE oo Al Nexgen LPS—flex total knee sys—
tem (Zimmer, Warsar, IN)E AF2-3s}tqich %= &4
= 22wt FAol et Ffe 134 139,
27 A 109 9ich, B9 i G AF, AT, 7,
w5 A, e A B4 99, % A Hospital for
special surgery knee score, % A JEAZZY &
AAQ Zol= §lolTHp>0.05)(Table 1), % A8A
7He 15-o] 2t9f Hlste] A91om(p<0,05), & & &
G & 7 kol Zol7t itk >0.05). =& § 8%
A v et 4 S5 9 Hospital for special sur—
gery knee score= A|1-0] 2-0]| H|5to] FAHA 0 &
Z71E 24E 29H(p<0.05)(Table 2).

HEMFL-EEY 4 MF $42 minimally in—
vasive surgery (MIS) quadriceps—sparing instru—
mentsE AHESIATE tHEE YT 52 6% 9fut
IM alignment guide®] medial IM distal cut guide&
HAA A dF Z47 Well AFYske] medial IM distal
cut guides HEZ Wit Waol Bez 1A F(Fig.
D, HEE Wt 4955 WA AEstsickFig 2A). o
I 9y Ao HAZL2 IM alignment guide®}
medial IM distal cut guided Ao A|Ag Fof tiE
I Y YYE AE2HE 7|E 02 519 free hand= A
=ot¢ichFig. 2B).

Table 2. Postoperative Data

QS-TKA Standard
p-value
arouo aroup
Operation time (minute) ~ 124+21 116£184 p<0.05
Total blood loss (cc) 660+2034 665+3116 NS
Post op, 8 weeks
ROM 122+118 117£105 p<0.05
Post op, 8 weeks
HSS seore 789+68 751174 p<0.05

QS-TKA, Quadriceps-sparing total knee arthroplasty; NS, not sig-
nificant; Pre op,, pre-operative; OA, osteoarthritis; RA, rheumatoid
arthritis; ROM, range of motion; HSS, hospital for special surgery.

QS-TKA, Quadriceps-Sparing total knee arthroplasty; NS, not sig-
nificant; Post op., post-operative; ROM, range of motion; HSS,
hospital for special surgery.
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Fig. 3. (A) Conventional tibia cut guide with a medial extension
is established with an extramedullary alignment guide, (B) Os-
cillating blade can resect more than 90% of the tibial with oblique
sections, except the posterolateral and lateral side of the tibia,
Then, a complete tibial resection is possible after removal of the
tibia cut guide,

Fig. 1. (A) Distal cut guide is at-
tached to a 6 degree valgus intra-
medullary alignment guide, (B, C)
Distal cut guide is established a-
gainst the medial side of the femur
and fixed with 2 headless screws,

Fig. 2. (A) Distal medial condyle
of the femur was resected with
assembly in place, (B) After re-
moving the intramedullary align-
ment guide and distal cut guide,
the distal lateral condyle of the
femur was resected with a free-
hand technique,
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RS ALleta 90% ol THAE Ay F(Fig. 3),
cut guideE AlAsIL £HAS AT oA AF
g 429 95 dF2AE 47 A7 Fo £HEE Al
A el A free hand® UH A doeg AlFstqld

T2 49 5 dE FE22 JPdd e £33 A9
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Anatomical axis of femur
Femorotibial angle

Anatomical axis of tibia

| 4 Tibial component angle
Posterior inclination

Fig. 4. Definition of the angles, (A) Tibial component angle and
femorotibial angle, (B) Tibial component posterior inclination,

Anatomical axis of tibia

A AE AR AR FE AdE Y] v (a)2 A
=9 HH|(0)9 Hl&b/a), S YA AN FE
A qul(o2h AdEd el Hl&d/c& &

Asto] HlastAchFig, 5).

Z 2o diste] e & ARAH R AEE 4 A
=9 yH] v vlasiglen, SAANZE t 442
o] &3kt

2 1
oA A AR AR AT e ZaEe Al

A2zl A& 0.0+
1 3lth(p>0.05).
o T ARZ
Aol A B 4.8+1,9°, A27olA 4.6+21°2
+ = A3 THp>0.05).
ZFie o] Aol glojA 2% ¢JRta}
Z0] A1) X = 88%,
%ﬁﬂfﬁfH Ql ztol= fASlTHp>0.05).
A1 A Bt 6.9+1.3 ¢
grojglon, A2to A 7.7+1.4° &Hto & FATAH O
2 R9gt zpol7t ‘zl‘zit}( <0.05>.
I AdES 4 A
WA AR A A1 %
Ha 0,98+0.0201941, &4 =9
172 B >

=
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Fig. 5. (A) In the AP radiograph, ‘@' represents the width of the
upper margin of the tibia and 'b' represents the width of the tibial
component, (B) In the lateral radiograph, 'c' represents the width
of the upper margin of the tibia and 'd" represents the width of
the tibial component,

Table 3. Postoperative Radiological Data

QS-TKA group Standard group

(Mean+SD) (Mean+SD) p-value
T|bl|a component 03+12 00419 NS
alignment angle varus
Tibia component g 4 go 46+2.1° NS
posterior inclination
0 o]
Femorotibial angle 6.9%13 1714 p<0.05
valgus valgus
Tibia component alignment angle
at 90°+2 88% 86% NS
Size ratio of tibial component
b/a ratio 097£0.02 0.98+0.02 NS
d/c ratio 098+003 097+003 NS

QS-TKA, Quadriceps-Sparing total knee arthroplasty; SD, standard
deviation; NS, not significant

R AL |
(Table 3).

EAHOE GO Aol HeTHp>0,05
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