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Abstract

BACKGROUND: Lesion scraping and bone cement filling is the first choice for treatment of giant cell tumor of bone around the knee joint, but bone cement
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filling will increase articular cartilage damage and cause osteoarthritis. Clinicians generally choose subchondral bone grafting to avoid articular cartilage
damage, but there is currently a lack of objective research evidence on subchondral bone grafting and no bone grafting for this procedure.

OBJECTIVE: To compare the effect of subchondral bone grafting and no bone grafting on functional recovery of giant cell tumor of bone around the knee after
expanded and curettage and to analyze the risk factors for secondary osteoarthritis.

METHODS: A total of 47 patients with giant cell tumor of bone around the knee who were admitted to Foshan Hospital of Traditional Chinese Medicine from
2014 to 2019 were enrolled, including 16 males and 31 females aged 19-65 years. They were divided into a bone grafting group (n=25) and a non-bone
grafting group (n=22) according to whether subchondral bone grafting was performed during bone cement filling after extended curettage of the lesion. The
patients were followed up for more than 5 years after surgery. The Musculoskeletal Tumor Society score, range of motion of the knee joint, tumor recurrence
rate, and incidence of osteoarthritis during follow-up were compared between the two groups. After excluding recurrent cases, the patients were evaluated
for secondary osteoarthritis according to the Aboulafia grading system and divided into groups. Univariate Logistic regression analysis was performed on
gender, age, body mass index, tumor location, tumor cavity range, Campanacci grade, whether pathological fracture was combined, whether subchondral bone
grafting was performed, Musculoskeletal Tumor Society score, tumor-cartilage distance and other variables between the two groups, and multivariate Logistic
regression analysis was performed.

RESULTS AND CONCLUSION: (1) There was no significant difference in Musculoskeletal Tumor Society score and range of motion of knee joint between the
bone grafting group and the non-bone grafting group 5 years after surgery (P > 0.05). During the follow-up period, three cases of tumor recurrence occurred in
the bone grafting group and two cases in the non-bone grafting group. There was no significant difference in tumor recurrence rate between the two groups
(P>0.05). The incidence of secondary osteoarthritis in the bone grafting group was significantly lower than that in the non-bone grafting group (16%, 50%,

P <0.05). (2) The univariate Logistic regression analysis showed that there were significant differences in Musculoskeletal Tumor Society score, tumor-cartilage
distance, tumor cavity range, pathological fracture, and subchondral bone grafting between the secondary osteoarthritis group (n=15) and the non-secondary
osteoarthritis group (n=27) (P < 0.05). The multivariate Logistic regression analysis showed that tumor-cartilage distance, tumor cavity range, pathological
fracture, and subchondral bone grafting were risk factors for long-term secondary osteoarthritis after surgery (P < 0.05). (3) The results showed that there was
no significant difference in the effect of subchondral bone grafting and no bone grafting on the recovery of knee joint function in patients with giant cell tumor
of the knee joint during the surgery of lesion enlargement, scraping and bone cement filling, but subchondral bone grafting can reduce cartilage damage.
Among them, too small tumor-cartilage distance, too large tumor cavity, combined pathological fracture, and no subchondral bone grafting are risk factors for

secondary osteoarthritis in the later stage.
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Table 1 | Information on bone cement and allogeneic bone materials used
in the trial
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Figure1 | Flow chart of trial group assignment
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Table 2 | Comparison of baseline data between the bone grafting group
and the non-bone grafting group

FA TR ik =giN KEHH Gitd PME
(n=25 (n=22)

5%/ % (n) 10/15 6/16 X ?=0.844 0.358

TR (xes, %) 30.08+10.44 31.5949.73 7=-0.993 0.321

PR EAREL (Res, kg/m?) 25.0843.89 26.95+4.39 t=1.553  0.127

MR ( BE i / iR, n)  12/13 14/8 x?=1.158 0.282

RV H (Xs, cm?) 60.04+10.30 61.1848.91 t=0.403  0.689
Campanacci 732% ( 1 2%/ 11 % /111%%, n) 2/20/3 3/18/1 x?=1.118 0.572
SREYEEYT (B /K, n) 7/18 2/20 x?=2.703 0.100

Table 3 | Comparison of 5-year outcome indicators between the bone
grafting group and the non-bone grafting group

Eizti A 1] A B4l (n=25) REFU (n=22) Giilt& P1E
MSTS $F-4> AHF 17.9243.59 18.50+4.04 t=-0.521  0.605
(xs) ARJF 54 23.96£1.81° 23.72+1.80° t=0.440 0.662
BRTNESTE ARAT 102.32+¢19.38  101.55+14.02  t=0.155 0.878
(xts, °) ARJ554F  118.32419.23°  119.36214.05° t=—0.231  0.832
iR SR (n/%) 3/12 2/9 x’=0.104 0.747
FRATE (n/%) 4/16 11/50 Xx?=6.185 0.013

Fik: MSTS HEFrE SHAHL R SRIEARFLE, °P<0.05.
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Table 4 | Results of univariate logistic regression analysis of related
indicators in the secondary osteoarthritis group and the non-secondary
osteoarthritis group

AR AhRERATHR RYBRKE R GiitE P1d
4 (n=15) R4l (n=27)

5 /% (n) 8/7 7/20 x?=3.155  0.076

UL (xes, %) 31.81+10.15  27.73%6.50  Z=—1.407 0.160

AR5 %L (x¢s, kg/m?)  25.53t4.79  26.25#3.90  Z=—1.229 0.219

Ji g o 7/8 16/11 x’=0.617  0.432

( SRtz / e i, n)

JRETE E (R+s, cm?) 69.33+4.79  55.14+821  t=6.116 <0.001

Campanacci 702 2/11/2 3/23/1 X 2=1.459 0.482

( T%%/ 1% /%, n)

SRR (B /TG, n) 7/8 2/25 x’=8.827  0.003

BETHEE(RZ/T, n) 4/11 18/9 Xx?=6.185  0.013

MSTS 1143 (X+s) 18.07+1.91 19.15+1.41 t=-2.100 0.042

R — BCE PR (xts, mm) 2.33+0.98 4.45+1.39 t=-5.267 <0.001
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Table 5 | Results of multivariate logistic regression analysis of related
indicators in the secondary osteoarthritis group and the non-secondary
osteoarthritis group

A B FRdEIE Wald x 2 OR {# (95%CI) P

MSTS LBEiFsr  0.434 0224  3.749 1.543(0.995, 2.393)  0.053
Bhodd - BB EEES 1527 0473 10417 4.606(1.822, 11.646) <0.001
o ERE T 2392 0.899  7.084 10.937(1.879, 63.677) 0.008
wEFAMEE  -1.705 0712  5.726 0.182(0.045, 0.735)  0.017
98 i i -0.409 0418  7.634 0.664(0.497, 0.888)  0.006

Fiki: MSTS NEBRE 5 WA LIE 2o
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Figure 2 | Images of a female patient with giant cell tumor of the proximal
left tibia and pathological fracture before and after surgery
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Figure 3 | Images of a male patient with giant cell tumor of the distal right
femur and pathological fracture before and after surgery
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PR B A ANEHARTT LA
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