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Purpose:

To determine the most
accurate method to
locate the CFL insertion

radiographically.
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Methods

» 25 patients with lateral ankle sprains (CFL intact)
received an ankle MRI to identify the “true” insertion
of the CFL.

 The distance between the marked insertion site and
three bony landmarks was measured on sagittal
MRI.

» Three methods (Best, Lopes, Taser) for determining

the CFL insertion were then applied to lateral ankle
radiographs
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Methods

Best
 CFL insertion located at

— Vertical line tangent to
the posterior convexity

of the superior surface
of the talus.

norizontal,
perpendicular tangent
Ine at the deepest

concavity of the sinus
/ tarsi.
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Methods

Lopes

* CFL insertion is 1 cm
distal and 1 cm posterior
to intersection of two lines

— Vertical line along the
axis of the posterior
diaphysis of the fibula.

— Horizontal line tangent to
\ the inferior tip of the
\, lateral malleolus.
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Methods

Taser

 The CFL insertion is found
12mm distal to the posterior
third of the superior surface
of the calcaneus.
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Methods

- Xand Y coordinate distances
from the insertion site (as
determined by the Best, Lopes,
and Taser methods) to three bony
landmarks were measured, and
compared to MRI measurements

» Bony landmarks

* The most superior point of the
posterosuperior surface of the
calcaneus (A)

« The posterior most aspect of the
sinus tarsi (B)

* The distal tip of the fibula (C)

Boston ‘ = estimated CFL
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Statistical Analysis

* The three techniques were compared to the MRI true
Insertion

 Mean differences from the true insertion with X, Y, and
combined XY coordinates were recorded

* Repeated measures ANOVA used to analyze differences
In the means across groups

\ * Post-hoc analysis was performed to evaluate differences
\\ In means between two specific groups
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Results

Distance in the X direction: no significant difference between techniques
(P=0.264)

Distance in the Y direction: significant difference between techniques
(P=0.015)

Distance in the XY direction: significant difference between techniques
(P=0.001)

Best method significantly closer to true CFL insertion compared to Lopes
method in Y (P=0.042) and XY (P=0.004) directions

Taser method significantly closer to true CFL insertion compared to Lopes
method in XY direction (P=0.017)

No significant difference between Best and Taser methods
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Coordinate
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Results

Best
Lopes
Taser
Total
Best

Lopes

Taser
Total
Best

Lopes

Taser

Total

I

25

25

25

75

25

25

25

75

25

25

25

75

0.58

0.29

1.67

0.85

0.28

-2.26

-0.92

-0.97

3.18

5.86

3.84

4.30

Standard

Deviation

5.01

3.47

3.98

2.09

3.58

2.08

2.84

2.18

2.72

2.18

2.61

-11.10

-3.60

-11.10

-5.70

-9.50

-3.40

-9.50

0.78

1.70

0.81

0.78

-4.40 9.10

8.40

9.10

9.10

3.80

5.30

3.80

5.30

9.14

11.10

9.61

11.10

P-value, Repeated

Measures ANOVA

0.015**

0.001**

The average, standard deviation, minimum, and maximum distances
from the CFL insertion point as identified by each technique to the
true insertion identified by MRI, are reported in the table.

P-value, Post-Hoc Bonferroni test

Best Lopes
1.00
0.509 0.301
0.042**
0.133 0.237
0.004**
0.808
0.017**

1



Conclusion

- The Best and Taser techniques were
found to be closest to the true CFL
Insertion when combining X and Y
distances.
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» Ifthe Best and Taser techniques can be readily used in
\ the operating room, they would likely prove the most
reliable for finding the true CFL insertion for lateral ankle
ligament reconstruction.

Boston
Massachusetts
June 18 -June 21

2

%) ISAKOS

NN ¢ ;
¥/ CONGRESS
| 2023




References

1. Best R, Mauch F, Fischer KM, Rueth J, Brueggemann GP. Radiographic monitoring of the distal insertion of the calcaneofibular ligament in anatomical

reconstructions of ankle instabilities: A preliminary cadaveric study. Foot Ankle Surg. 2015;21(4):245-249. doi:10.1016/j.fas.2015.01.006

2. Ferran NA, Oliva F, Maffulli N. Ankle instability. Sports Med Arthrosc Rev. 2009;17(2):139-145. doi:10.1097/JSA.0b013e3181a3d790

3. Fong DT, Hong Y, Chan LK, Yung PS, Chan KM. A systematic review on ankle injury and ankle sprain in sports. Sports Med. 2007;37(1):73-94.
doi:10.2165/00007256200737010-00006

4. Kaplan LD, Jost PW, Honkamp N, Norwig J, West R, Bradley JP. Incidence and variance of foot and ankle injuries in elite college football players. Am J
Orthop (Belle Mead NJ). 2011;40(1):40-44.

5. Krahenbuhl N, Weinberg MW, Davidson NP, Mills MK, Hintermann B, Saltzman CL, Barg A (2018) Currently used imaging options cannot accurately
predict subtalar joint instability. Knee Surg Sports Traumatol Arthrosc. https://doi.org/10.1007/s00167-018-5232-8

6. Lopes R, Noailles T, Brulefert K, Geffroy L, Decante C. Anatomic validation of the lateral malleolus as a cutaneous marker for the distal insertion of the
calcaneofibular ligament. Knee Surg Sports Traumatol Arthrosc. 2018;26(3):869-874. doi:10.1007/s00167-016-4250-7

7. McKay GD, Goldie PA, Payne WR, Oakes BW. Ankle injuries in basketball: injury rate and risk factors. Br J Sports Med. 2001;35(2):103-108.
doi:10.1136/bjsm.35.2.103

8. Michels F, Matricali G, Wastyn H, Vereecke E, Stockmans F. A calcaneal tunnel for CFL reconstruction should be directed to the posterior inferior medial

edge of the calcaneal tuberosity. Knee Surg Sports Traumatol Arthrosc. 2021;29(4):1325-1331. doi:10.1007/s00167-020-06134-x

9. Michels F, Clockaerts S, Van Der Bauwhede J, Stockmans F, Matricali G (2019) Does subtalar instability really exist? A systematic review. Foot Ankle
Surg. https://doi.org/10.1016/j.fas.2019.02.001

10. Michels F, Pereira H, Calder J, et al. Searching for consensus in the approach to patients with chronic lateral ankle instability: ask the expert. Knee Surg
Sports Traumatol Arthrosc. 2018;26(7):2095-2102. doi:10.1007/s00167-017-4556-0

11. Noailles T, Lopes R, Padiolleau G, Gouin F, Brilhault J. Non-anatomical or direct anatomical repair of chronic lateral instability of the ankle: A systematic

review of the literature after at least 10 years of follow-up. Foot Ankle Surg. 2018;24(2):80-85. doi:10.1016/j.fas.2016.10.005

12. Sankey RA, Brooks JH, Kemp SP, Haddad FS. The epidemiology of ankle injuries in professional rugby union players. Am J Sports Med.
2008;36(12):2415-2424. doi:10.1177/0363546508322889

13. Struijs P, Kerkhoffs G. Ankle sprain. Clin Evid. 2002;(8):1050-1059.

14. Taser F, Shafiq Q, Ebraheim NA. Anatomy of lateral ankle ligaments and their relationship to bony landmarks. Surg Radiol Anat. 2006;28(4):391-397.
doi:10.1007/s00276-006-0112-1

15. van den Bekerom MP, Kerkhoffs GM, McCollum GA, Calder JD, van Dijk CN. Management of acute lateral ankle ligament injury in the athlete. Knee Surg
Sports Traumatol Arthrosc. 2013;21(6):1390-1395. doi:10.1007/s00167-012-2252-7

ISAKOS

CONGRESS
2023

Boston

Massachusetts
June 18-June 21



https://doi.org/10.1007/s00167-018-5232-8
https://doi.org/10.1016/j.fas.2019.02.001

