Surgical Fixation of Chondral-Only Fragments: A Systematic Review

Background

Chondral-only fragments are cartilage lesions without osseous attachments
that typically occur in weight-bearing joints like the knee. While
osteochondral fragments consist of both cartilage and bone.

Most cartilage lesions are osteochondral, while the minority produce chondral
only defects. Our review will focus on chondral-only defects.

There 1s currently controversy in literature about the optimal treatment for
purely chondral fragments.

Chondral lesions have for a long time been a challenging clinical problem for
the orthopedic surgeons, particularly when the lesion is in weight-bearing
joints such as the knee.

Both kinds of cartilage lesions are common in the adolescent patient
population and can lead to arthralgia, functional impairment, and degenerative
osteoarthritis..

Common surgical procedures for osteochondral fragments have included
reduction and fixation using biodegradable pins or sutures.’> which has shown
positive results*>-6

Chondral-only fragments have traditionally been removed and followed up
with other restorative procedures due to their avascular nature and poor ability
to heal to bone:

There have been several recent case reports demonstrating successful healing
of chondral fragments to bone.>-?3

The purpose of this study is to gather the current literature on surgical fixation
of chondral fragments and explore whether it is a feasible and reliable tool for
acute chondral-only fragments in adolescent and/or adult patients.

Inclusion criteria
“Fixation” AND "Chondral"
Study in English language

Reports on chondral fragment fixation
Reports a minimum 1-year follow up
Case series/report

PubMed: (n= 295)
Cochrane library: (n=13)
Total: 308

l Reasons for exclusion

- Not relevant to review: 205

Excluded - Published in language that is not
‘ English: 47

- systematic review/editorial/MA: 8

- Animal studies: 23

Title and Abstract

Review
(n=308) (n = 283)

Reasons for exclusion

: - Reports on fragments with bon
Full Text Review Excluded att:chment: 5 9 y

(n=25) (n=9) - Not relevant to review: 2
l - Not primary literature: 3
. . Reasons for exclusion
Included in review Excluded - Does not provide individual patient age,
(n=15) (n=2) and lesion size : 2

l

Included in

statistical analysis
N= 13

Results

Demographics

Author(s): Eghosa Edogun, William Sheppard, Kristofer Jones

76 patients were 1dentified in the review, but individual data was not
reported on 30 patients in the review.
Of the 46 patients whose individual patient data were accessible 82%

were male.
The mean age was 15.1, (range 10-30).

Mean clinical follow up was 46.7 months (range 3-171).

The mean fragment size was 3.87 cm?2 (range 0.8cm2 to 10.5 cm?2).
The locations of the lesion were found 1n the trochlea(32%), patella
(22%), and lateral (28%) and medial (17%) femoral condyles.

Mean time to surgery ranged from 6 to 70 days between all studies.

Table 2: Follow up data and fixation methods

First author,
year of

publication n(patients)

Time Return
to Sport

Mean
follow up
(months)

Post op confirmation method
(arthroscopy/MRI/Histology)

Post op
confirmation
Time

Fixation Methods

Survival rate
of
fragment(%)

Anderson,
2013

Beckert, 2020

Chan, 2014

Churchill,
2019

Fabricant,
2018

Gudeman,
2021

Jeuken, 2019

Kjennvold,
2020

Morris, 2016

Nakamura,
2004

Nakayama,
2014

Noh, 2012

Ogura, 2020

Siparsky, 2017

Uchida, 2012

mean 4.6 years

6 mo

NR

NR

NR

Median 26.0
wks

>3 months

median 9 mo

NR

7 months (6-8
mo)

NR

7 mo-24 mo) 1
patient NR

352

31

NR

56

~ median
12

MRI

MRI and Arthroscopy

MRI and Arthroscopy

MRI

MRI

MRI

MRI

MRI

MRI

MRI and Arthroscopy

MRI and Arthroscopy

MRI, Arthroscopy and
Histological

MRI

MRI and Arthroscopy

Mean 3.1 yrs

M-1.5 yrs A-
1.9 yrs

Both 11.5
months

5 mo (3.5-6mo)

Median 12.0
mo

24 mo

12 mo

range 2-9 years

3 mo

M- 2yrs 9 mo
A- 6mo H- 6mo

M- 4 mo A- lyr

M- 21 mo A-21
H-21

3 yrs (1-5 yrs)

M-36 mo A- 8
mo

2yr

Compression screws

Bioabsorbable pins

Bioabsorbale sutures

bioabsorbable chondral darts,

compression screws, SmartNails,

metallic compression screws

Bioabsorbale tacks, screws,
sutures, sutures plus anchors

Screws, sutures, screws plus
sutures

Fibrin glue + suture

Bioabsorbable meniscus arrows

Bioabsorbable pins

Bioabsorbale pins

Bone pegs

5-0 prolene suture
Bone pegs

Chondral darts and biologic
adhesive

Bioabsorbable pins

80%

100%

100%

[_1mitations

Inconsistent reporting between all papers.

1 year minimum clinical follow up was used
to ensure the study had a substantial size,
which could further skew results.
Functional outcome scores were only
documented 1n 5/135 articles 1n the study.
Potential selection bias by reviewers

Conclusion

Cartilage defects continue to be a clinical challenge for the
orthopedic surgeon. In this review we compare 15 articles with a
total of 76 patients. 70 of those 76 patients showed success of the
chondral-only fragment to fixate to bone by postoperative MRI,
arthroscopy and/or histological confirmation. Based on these
numbers, the current literature 1s promising for this approach to
acute chondral fractures. However, there is still a paucity of data on
fixation of chondral defects. Further prospective, comparative
studies are necessary to properly evaluate the relative efficacy of
this technique to current traditional methods and within the various
modalities of chondral fixation.

References

Cahill BR, Phillips MR, Navarro R. The results of conservative management of juvenile osteochondritis dissecans using joint scintography: a prospective study. Am J Sports Med. 1989
Simon TM, Jackson DW. Articular cartilage: injury pathways and treatment options. Sports Med Arthrosc. 2006;14:146-54.

Ponkilainen, V., Paloneva, J., Mattila, V. M., Nurmi, H., & Repo, J. P. (2021). Characteristics of Osteochondral Fractures Caused by Patellar Dislocation. Orthopaedic Journal of Sports
UimonenMedicine.

Chotel F, Knorr G, Simian E, Dubrana F, Versier G, French Arthroscopy Society (2011) Knee osteochondral fractures in skeletally immature patients: French multicenter study. Orthop
Traumatol Surg Res 97,

Dines JS, Fealy S, Hollis PG, Warren RF (2008) Outcomes of osteochondral lesions of the knee repaired with a bioabsorbable device. Arthroscopy, 24, 62-68.

Guhl JF. Arthroscopic treatment of osteochondritis dissecans. Clin Orthop Relat Res. 1982;167:65-74.

Sophia Fox, A.J.,Bedi, A., & Rodeo, S. A. (2009). The Basic Science of Articular Cartilage: Structure, Composition, and Function. Sports Health, 1(6), 461-468.

Williams RJ 3rd. Cartilage repair strategies. Totowa, NJ: Humana Press; 2007

Kuhl, J, Angele, P, Balcarek, P, Eichinger, M, Feucht, M, Haasper, C. Treatment of osteochondral fractures of the knee: a meta-analysis of available scientific evidence. Int Orthop.
2013;37(12):2385-94

Churchill, J. L., Krych, A.J., Lemos, M. J., Redd, M., & Bonner, K. F. (2019). A Case Series of Successful Repair of Articular Cartilage Fragments in the Knee. The American journal of
sports medicine, 47(11),2589-2595.

Fabricant, P. D., Yen, Y. M., Kramer, D. E., Kocher, M. S., Micheli, L. J., Lawrence, J., Ganley, T. J., & Heyworth, B. E. (2018). Fixation of Traumatic Chondral-Only Fragments of the
Knee in Pediatric and Adolescent Athletes: A Retrospective Multicenter Report. Orthopaedic journal of sports medicine

Gudeman, A., Wischmeier, D., & Farr, J. (2021). Surgical Fixation of Chondral-Only Fragments of the Knee: A Case Series With a Mean 4-Year Follow-up. Orthopaedic journal of sports
medicine, 9(1),

Kjennvold, S., Randsborg, P. H., Jakobsen, R. B., & Aroen, A. (2020). Fixation of Acute Chondral Fractures in Adolescent Knees. Cartilage, 1947603520941213

Anderson, C. N., Magnussen, R. A., Block, J. J., Anderson, A. F., & Spindler, K. P. (2013). Operative Fixation of Chondral Loose Bodies in Osteochondritis Dissecans in the Knee: A
Report of 5 Cases. Orthopaedic journal of sports medicine

Ogura, T., Sakai, H., Asai, S., Fukuda, H., Takahashi, T., Kanisawa, I., Yamaura, I., Tsuchiya, A., Forney, M., Winalski, C. S., & Takahashi, K. (2020). Clinical and Radiographic
Outcomes After Fixation of Chondral Fragments of the Knee in 6 Adolescents Using Autologous Bone Pegs. Orthopaedic journal of sports medicine, 8(11),

Uchida, R., Toritsuka, Y., Yoneda, K., Hamada, M., Ohzono, K., & Horibe, S. (2012). Chondral fragment of the lateral femoral trochlea of the knee in adolescents. The Knee, 19(5)
Jeuken, R. M., Vles, G. F., Jansen, E., Loeffen, D., & Emans, P. J. (2019). The Modified Hedgehog Technique to Repair Pure Chondral Shear-off Lesions in the Pediatric Knee. Cartilage,
1947603519855762. Advance online publication.

Siparsky, P. N., Bailey, J. R., Dale, K. M., Klement, M. R., & Taylor, D. C. (2017). Open Reduction Internal Fixation of Isolated Chondral Fragments Without Osseous Attachment in the
Knee: A Case Series.\

Beckert, M. W, & Klitzman, R. G. (2020). Large chondral fragment of the lateral femoral condyle treated with arthroscopic internal fixation in an elite young athlete - A case

report. SICOT-J, 6, 1.

Noh,J.H., Song, S.J.,Bae,J. Y.,Roh, Y. H.,Kim, W., & Gyu Yang, B. (2012). Fixation of a Chondral Fragment of the Knee in an Adult: A Case Report. JBJS case connector, 2(4), €83
Morris, John K., et al. “Adolescent Femoral Chondral Fragment Fixation With Poly-L-Lactic Acid Chondral Darts.” Orthopedics, vol. 39, no. 2,2016, doi:10.3928/01477447-20160129-05.
Nakamura, N., Horibe, S., Iwahashi, T., Kawano, K., Shino, K., & Yoshikawa, H. (2004). Healing of a chondral fragment of the knee in an adolescent after internal fixation. A case

report. The Journal of bone and joint surgery. American volume, 86(12),2741-2746

Chan, C. M., King, J. J., 3rd, & Farmer, K. W. (2014). Fixation of chondral fracture of the weight-bearing area of the lateral femoral condyle in an adolescent. Knee surgery, sports
traumatology, arthroscopy : official journal of the ESSKA, 22(6), 1284-1287.

Nakayama, H., & Yoshiya, S. (2014). Bone peg fixation of a large chondral fragment in the weight-bearing portion of the lateral femoral condyle in an adolescent: a case report. Journal of
medical case reports,



