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The Effect of Placing Biomembrane cover following Microfracture on
Cartilage Repair: Comparison with Conventional Microfracture Technique in
a Prospective Randomized Trial

Kwang-Hyun Son, M .D.%, Jin-Ho Kim, M.D.t, Kyu-Sung Kwak, M.D 2,
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Department of Orthopedic Surgery, Ajou University School of Medicine*, Department of Radiology,
Ajou University Hospital?, Department of Orthopedic Surgery, Kyung Hee University School of Medicine?
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Purpose: Microfracture has been used as a first-line treatment to repair articular cartilage defects. In this study, a new technique
using an extracelluar matrix biomembrane to cover the cartilage lesions after microfracture was evaluated in terms of cartilage
repairability and clinical outcome compared with conventional microfracture technique in a prospective randomized trial.

Materials and Methods: A total of 53 patients (59 cases) without osteoarthritis who had focal full thickness articular cartilage
lesions were randomly assigned in two group. Seventeen patients (17 cases) underwent conventional microfracture procedure (con-
trol group) and thirty-six patients (42 cases) received microfracture and placing biomembrane cover (ArtifilmTM) concomitantly
(experimental group). Clinical assessment was done through 6 months postoperatively using the subjective International Knee
Documentation Committee IKDC questionnaire, and visual analog scale (VAS) for pain and satisfaction. Magnetic resonance imag-
ing (MRI) was performed at 6 months after the operation in all patients.

Results: In clinical outcomes, the significant difference was observed between both groups in IKDC, but not in VAS for pain and
for satisfaction (final outcomes of IKDC, p=0.001; VAS for pain, p=0.074; VAS for satisfaction, p=0.194). The MRI showed good to
complete defect fill (67 to 100%) in 33 patients (78.6%) of experimental group and 4 patients (23.5%) of control group, respectively.
In control group, 9 of 17 patients (52.9%) showed poor defect fill (less than 33%), whereas 5 (11.9%) in experimental group
(p=0.001). Assessment of peripheral integration revealed no gap formation in 35 patients (83.3%) in experimental group and 6
patients (35.3%) in control group (p=0.001). No serious complications or adverse effects related to the biomembrane were found.

Conclusion: Good short-term follow-up clinical results were obtained in the group whose cartilage defects in the knee joint were
covered with biomembrane after the microfracture, with the MRI findings confirming the excellent regeneration of the defective car-
tilage area. This suggests that the surgery to cover the defective area with biomembrane (ArtiFilm™) after the microfracture proce-
dureis a safe, more effective treatment to induce cartilage regeneration.
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Table 1. Baseline Characteristics of the patients
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t—test, p—value=0. 213) 1 em?® ©J3}, 1~2 em??, 2~3 cm?, 3
cm’ o[4S HEHZ 573515 S Wl F X 57t A EE=
el Ape)7} Yehz] ¢kgktt(Pearson Chi-Square, p-
value=0.890).
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6.30914 671 FA] A] 32022, ATt AL
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. MF+BM = MF'
General Demographics (36 patients, 42 lesions) (17 patients, 17 lesions)
Gender, n (%)
Male 22 (61.1) 6(35.3)
Female 14 (38.9) 11 (64.7)
Age, y (meant3D) 42.97*13.07 42.88+t11.25
<30 9(25.0) 4(23.5)
30~40 6 (16.7) 1(5.9)
40~50 9(25.0) 5(29.4)
50~60 12 (33.3) 7(41.2)
Side, n (%)
Rt. 19 (45.2) 7(41.2)
Lt. 23 (54.8) 10 (58.8)
Location of lesion, n (%)
MFC* 19 (45.2) 6(35.3)
LFC? 8(19.0) 3(17.6)
Trochlea 14 (33.3) 5(29.4)
patella 0(0) 3(17.6)
LTC! 1(2.9) 0(0)
Size of lesion n (%)
<lcm? 17 (40.5) 6(35.3)
1~2 crr? 18 (42.9) 8 (47.1)
2~3 cm? 4(9.5) 1(5.9)
>3 cm? 3(7.1) 2(11.8)

* Microfracture+Biomembrane; T Microfracture only; ¥ Medial femoral condyle; *Lateral femoral condyle; ' Lateral tibial condyle



a
=
T
2
>
ol
0>-
2t
1
HE

e

A9l Apel& gt

2) BEE VAS

5o AT (VAS) A vAEFdE 5287 & A
7.10004 6704 F=A] A] 3.700.2, AT AFFo] & A
645014 6709 F4] A 3.672 §52 HEIt dslE|glon,
T EFE 5T S5 22 AHE RAF oY FA%
A9l #pol & et

3) IKDC

IKDC score?] & A7} =& o] Wsl= WAL AdT
ANA] Bt 9.95+13.097F 7o) I @AFe] F3HA AJA o)
Al 7150 AR AS &4 5 A AlE $2] IKDC score
o] M3le AR §-o3tgth(paired t-test, p-
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Table 2. Comparison of MRI findings between 2 groups
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kAo B 16.72E13.76°0.2 EAA S B Fo3 715 X
St} (paired t-test, p—value=0.001). #% IKDC score=
A AFFo) A 5631147, n|ATHE A 7oA
47.7114.82 A} A4 IKDC score?} FAH SR
oAl =3k eH(p=0.047).

3.5 2 Zt0] MRI Af KA 912 Afel B7HTable 2)

1) MM oiZo| MM M= HIt

A AL F 428 F Good 33 (78.6%),
Moderate 4#](9.5%), Poor 53](11.9%) 2.2 Goodd] v]&
o] 7P =4 Uelsken, o]= 70% ©]A4e] I Ha}ellA &
T 6/1Y F X8 A vu] AFx3 2] Aol 2/30]4 3] EE
Y= gujgt}. thxe A$ £ 1789 5 Good 48]
(23.5%), Moderate 4¥](23.5%), Poor 99 (52.9%) 2.2 A

Variables MF+BM * (n=42) MF' (n=17) p
1. Degree of defect repair 0.001*
good 33 (78.6) 4(23.5)
moderate 4(9.5) 4(23.5)
poor 5(11.9) 9(52.9)
2. morphology of surface 0.047*
proud 17 (40.5) 3(17.6)
flush 15(35.7) 6(35.3)
depressed 10 (23.8) 8(471.1)
3. Signal intensity 0.262
hyper-intense 16 (38.1) 5(29.4)
isointense 12 (28.6) 3(17.6)
hypo-intense 14 (33.3) 9(52.9)
4. Peripheral gap 0.001*
no gap 35(83.3) 6 (35.3)
gap<2 mm 5(11.9) 6 (35.3)
gap>2 mm 2(4.8) 5(29.4)
5. Subchondral edema 0.562
no 24 (57.1) 9(52.9)
mild 10 (23.8) 5(29.4)
moderate 8(19.0) 1(5.9
severe 0(0) 2(11.8)
6. Subchondral overgrowth 0.567
no 37(88.1) 14 (82.4)
Yes 5(11.9) 3(17.6)
7. Subchondral cyst 0.572
no 39(92.9) 15(88.2)
yes 3(7.1) 2(11.8)
8. Irregularity 0.005*
no 31(73.8) 6 (35.3)
yes 11(26.2) 11 (64.7)

* Microfracture+Biomembrane; * Microfracture only
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