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Abstract:

Objectives:
Injury to the lateral ligament complex of the ankle is one of the most common sports-related injury.

Usually lateral ankle evolves with excellent clinical recovery with non surgical treatment, however, near about 30% develop a lateral
chronic instability sequela.

Several open and arthroscopic surgical techniques have been described to treat this medical condition.

Material and Methods:
Of the 22 patients who were treated; 18 males and 4 females, and aged from 17-42 years (mean 28 years).

All patients presented a history of more than three ankle sprains in the last two years and presented positive anterior drawer and talar
tilt test of the ankle in the physical examination.

We perform an anterior arthroscopy of the ankle in order to treat asociated disease and then we performed “All inside” lateral
ligament repair through two portals (anteromedial and anterolateral) using an anchor knotless suture.

Results:

Clinical outcome evaluations were performed at a mean follow up of 25 months. (R: 17-31).

Overall results has been shown by means of the American Orthopaedic Foot and Ankle Society (AOFAS). Mean AOFAS scores
improved from 63 points (range 52—77) preoperatively to 90 points (range 73—100) at final follow up.

No recurrences of ankle instability were found in the cases presented.

Conclusion:

Several surgical procedures have been described during the last years in order to treat chronic ankle instability. "4/l inside ™ lateral
ligament reconstruction presents lower local morbidity than open procedures with few complications. Moreover, it is a reproductible
technique, with high clinical success rate, few complications and relatively quick return to sports activities. A high knowledge of the
anatomic landmarks should be essential to avoid unwated injuries.
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INTRODUCTION

Injury to the lateral ligament complex of the ankle is one of the most common sports-related injury and the
incidence of ankle sprains is reported to be as high as 45% in basketball players and up to 31% in soccer players [1, 2].
Usually, lateral ankle sprain evolves with excellent clinical recovery with non surgical treatment; however, near about
30% develop a lateral chronic instability sequela. The associated pain and instability often disable the patients to
participate in sports activities. Typical symptoms include pain during or after activity, recurrent swelling, “giving way”
feeling and weakness. Repetitive ankle sprains and persistent symptoms after injury have been termed chronic ankle
instability (CAI) [3, 4]. Two contributing factors to CAI are mechanical ankle instability and functional ankle instability
[5 - 7]. There are, however, numerous insufficiencies that lead to each type of instability. Mechanical insufficiencies
include pathologic laxity, impaired arthrokinematics, and synovial and degenerative changes [8]. Functional
insufficiencies include impaired proprioception, altered neuromuscular control, strength deficits, and diminished
postural control [6]. Although mechanical and functional instability may occur in isolation, researchers have shown that
combinations of the two most likely contribute to CAI [6 - 8].

Several surgical techniques have been described for the treatment of chronic lateral ankle instability. They can be
divided into anatomic and nonanatomic reconstruction procedure. Arthroscopy is an alternative to treat these patients,
but it is traditionally known that this procedure is only used in diagnostic purposes and the treatment of associated intra-
articular injuries. Historically, the stabilization itself was openly performed because standard anterior ankle arthroscopy
provided only partial visualization of the anterior talofibular ligament from above and the calcaneofibular ligament
attachments cannot be seen at all [3, 9]. Although several publications with good outcomes have been reported in the
last fourty years described by open procedures, there is increasing interest in the implementation of arthroscopy
stabilize the ankle joint [10 - 14]. The pain can be originated by osteochondral lesions, soft tissue or bone impingement
syndromes and others pathologies that should be treated before the ligament repair [13].

The arthroscopic anatomic ligament repair technique for lateral collateral chronic instability does not require the
creation of a third accesory portal and it isperformed through the two classic anteromedial and anterolateral portals
described by V. Dijk [15]. We described a safe and reproducible “All inside " arthroscopic procedure in 22 patients with
symptomatic mild and moderate chronic ankle instability to repair the anterior talofibular ligament (ATFL) or perform
an augmentation technique in case of rupture of the ATFL and/or calcaneofibular ligament (CFL) maintaining all the
advantages of an arthroscopic approach. Arthroscopic examination of the ankle joint has to be preceded in all cases of
inside ligament repair in patients with chronic lateral instability.

MATERIALS AND METHODS

In this study, 22 (18 males and 4 females) patients were prospectively evaluated undergoing surgery between
February 2012 and January 2014. The mean aged was 28 years, with a range of 17-42 years.

Clinical outcome evaluations were performed at a mean follow up of 25 months (R: 17-31).

All patients practiced different types of sports and presented a history of more than three ankle sprains in the last
two years and presented positive anterior drawer and talar tilt test of the ankle in the physical examination. Magnetic
resonance imaging (MRI) examinations were performed in all patients to investigate associated intra-articular lesions
and to evaluate the integrity of the lateral ligaments.

We perform arthroscopic examination of the ankle in order to treat associated conditions and then we performed “A4//
inside” lateral ligament repair though two portals (anteromedial and anterolateral) using an anchor knotless suture.The
main author (JPB) performed all surgical procedures.

Overall results have been shown by means of the American Orthopaedic Foot and Ankle Society (AOFAS) score.
The participation consent form was correctly informed and signed by all patients.

Surgical Technique

The patient was placed in supine position, both the hip and the knee were extended with the ankle on the tip of the
table to allow flexo-extension movement during the surgery. Only two arthroscopic portals are needed: the classic, well
knowledge anteromedial and anterolateral portal described by Prof. V.Dijk [15] Fig. (1). We identify and perform
landmarks on the anterior joint line, which is easily palpated by moving the joint through plantar and dorsiflexion; the
anterior tibialis tendon (that mobilized lateral in dorsiflexion); the peroneus tertius tendon which is present in 90% of
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Fig. (9B). Introducing the sutures into de anchor knotless loop.

Regarding arthroscopy, studies have shown that converting to an arthroscopic technique can be demanding,
with a long learning curve, a great knowledge of the arthroscopic anatomy and an increase in surgical time;
however, the advantages of preserving the soft-tissue envelope and the improved visualization outweigh these issues
[9-11,15-18,39].

Fig. (10A).

The arthroscopic ligament repair through the two classic portals is technically demanding, but the most difficult step
in the procedure is the lateral ankle endoscopic recognizing of the ligament structures and bone landmarks and
dissection of its, and we recommend cadaveric training prior to perform the technique. These techniques, which are
technically demanding, have shown early promise in Level IV studies with short-term follow-up.
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Fig. (10B). Introducing the anchor.

The use of a knotless suture anchor technique showed advantages over traditional suture anchors. The possibility of
a prominent anchor or suture knot were avoided with the new knotless anchors.

This study was limited by the fact that a control group was not included to compare the outcome with the
arthroscopic ligament repair procedure described.

Fig. (11A). Impacting the anchor and performing tension through the suture and remanent tissue.
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Fig. (11B). Impacting the anchor and performing tension through the suture and remanent tissue.

Fig. (12A). Final ligament repair . The ligament is attached on its footprints and can be seen from anterolateral portal.

As complications, Ferkel et al. presented a complication rate of 9.0% associated with ankle arthroscopy.
Neurological injuries accounted for the largest portion of these complications [33] V. Dijk demostrated a 1.9% of
neurological complications and it compares favorably to the average of 3.7% reported in the literature [35 - 39]. We did
not report any neurologic complications in our first 22 cases.
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Fig. (12B). Final ligament repair . The ligament is attached on its footprints and can be seen from anterolateral portal.

Fig. (12C). Final ligament repair . The ligament is attached on its footprints and can be seen from anterolateral portal.

We presented 2 intraoperative complications in which the anchor was broken during the impactation Fig. (13).

Soft-tissue complications like infection, wound dehiscence, and hiperesthesia in the sural nerve area were reported
significantly more in open ankle and foot surgery when compared with other orthopaedic procedures. In addition, we
believe that the use of the arthroscopy lonely technique might reduce these higher rates of complications. We found that
preliminay results are promising but further investigation and reporting of results are required before the described
technique can be adopted as a standard procedure. Although we presented a short number of cases and the study design
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did not allow us to provide a comparative analysis with other established procedures, the arthroscopic lateral ligament
repair is a reproductible technique, with very high succefull rates, low complications and relatively early return to sports
activities.

Fig. (13). Anchor rupture during the impactation.

CONCLUSION

The goals of anatomic repair are to restore the anatomy and joint mechanics and to maintain ankle and subtalar
motion. Anatomic procedures, such as the modified Brostrom and others show force patterns during loading similar to
those seen in intact ankles [22, 23]. The modified Brostrom procedure, as described by Gould, produces stability of the
lateral ankle, while preserving range of motion [24]. Reports on the Brostrom procedure have demonstrated results
equal to or superior to those of the reconstruction procedures, with less postoperative pain, less instability, and no
associated loss of inversion or eversion strength [25 - 28]. Liu and Baker [29] studied the static restraints of various
operative procedures in 40 cadaver ankles. The five groups included 1) intact ATF and CF ligaments; 2) incised ATF
and CF; 3) Chrisman-Snook reconstruction; 4) Watson-Jones reconstruction; and 5) modified Brostrom repair. The
results of the mechanical anterior drawer and inversion stress were recorded. Their conclusions were that all procederes
decreased the anterior drawer and talar tilt. There was no significant difference between the Watson-Jones [30] and
Chrisman-Snook [31] procedures, but the modified Brostrom [25] had the minor anteroposterior displacement and talar
tilt at all different forces tested.

ETHICS APPROVAL AND CONSENT TO PARTICIPATE
Not applicable.

CONSENT FOR PUBLICATION
Not applicable.

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or otherwise.

ACKNOWLEDGEMENTS

Decleared none.



Arthroscopic Lateral Ligament Repair The Open Orthopaedics Journal, 2017, Volume 11 631

REFERENCE

(1]

(2]

[10]

(1]

[12]

[13]

[14]
[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

Ekstrand J, Tropp H. The incidence of ankle sprains in soccer. Foot Ankle 1990; 11(1): 41-4.
[http://dx.doi.org/10.1177/107110079001100108] [PMID: 2210532]

Garrick JG. The frequency of injury, mechanism of injury, and epidemiology of ankle sprains. Am J Sports Med 1977; 5(6): 241-2.
[http://dx.doi.org/10.1177/036354657700500606] [PMID: 563179]

Guillo S, Archbold P, Perera A, Bauer T, Sonnery-Cottet B. Arthroscopic anatomic reconstruction of the lateral ligaments of the ankle with
gracilis autograft. Arthrosc Tech 2014; 3(5): €593-8.
[http://dx.doi.org/10.1016/j.eats.2014.06.018] [PMID: 25473613]

Bosien WR, Staples OS, Russell SW. Residual disability following acute ankle sprains. J Bone Joint Surg Am 1955; 37-A(6): 1237-43.
[http://dx.doi.org/10.2106/00004623-195537060-00011] [PMID: 13271470]

Freeman MA. Instability of the foot after injuries to the lateral ligament of the ankle. J Bone Joint Surg Br 1965; 47(4): 669-77.
[PMID: 5846766]

Hertel J. Functional anatomy, pathomechanics, and pathophysiology of lateral ankle instability. J Athl Train 2002; 37(4): 364-75.
[PMID: 12937557]

Tropp H, Odenrick P, Gillquist J. Stabilometry recordings in functional and mechanical instability of the ankle joint. Int J Sports Med 1985;
6(3): 180-2.
[http://dx.doi.org/10.1055/s-2008-1025836] [PMID: 4030196]

Wilkerson GB, Nitz AJ. Dynamic ankle stability: mechanical and neuromuscular interrelationships. J Sport Rehabil 1994; 3: 43-57.
[http://dx.doi.org/10.1123/jsr.3.1.43]

Neuschwander TB, Indresano AA, Hughes TH, Smith BW. Footprint of the lateral ligament complex of the ankle. Foot Ankle Int 2013; 34(4):
582-6.
[http://dx.doi.org/10.1177/1071100712466851] [PMID: 23559616]

Vega J, Golano P, Pellegrino A, Rabat E, Pefia F. All-inside arthroscopic lateral collateral ligament repair for ankle instability with a knotless
suture anchor technique. Foot Ankle Int 2013; 34(12): 1701-9.
[http://dx.doi.org/10.1177/1071100713502322] [PMID: 23978706]

Cottom JM, Rigby RB. The all inside arthroscopic Brostrom procedure: a prospective study of 40 consecutive patients. J Foot Ankle Surg
2013; 52(5): 568-74.
[http://dx.doi.org/10.1053/j.jfas.2013.02.022] [PMID: 23669003]

Giza E, Shin EC, Wong SE, et al. Arthroscopic suture anchor repair of the lateral ligament ankle complex: a cadaveric study. Am J Sports
Med 2013; 41(11): 2567-72.
[http://dx.doi.org/10.1177/0363546513500639] [PMID: 23982396]

Ferkel RD, Chams RN. Chronic lateral instability: arthroscopic findings and long-term results. Foot Ankle Int 2007; 28(1): 24-31.
[http://dx.doi.org/10.3113/FAL.2007.0005] [PMID: 17257534]

Vega J, Rabat E. Innovations in chronic ankle instability. Rev Cir Pie 2013; 27(2): 71-9.

V Dijk CN, Scholte D. Arthroscopy of the ankle joint. Arthroscopy 1997; 13(1): 90-6.
[http://dx.doi.org/10.1016/S0749-8063(97)90215-2] [PMID: 9043610]

Golan6 P, Vega J, Pérez-Carro L, Gotzens V. Ankle anatomy for the arthroscopist. Part I: The portals. Foot Ankle Clin 2006; 11(2): 253-73.
[http://dx.doi.org/10.1016/j.fc1.2006.03.005] [PMID: 16798511]

Golano P, Vega J, de Leeuw PA, et al. Anatomy of the ankle ligaments: a pictorial essay. Knee Surg Sports Traumatol Arthrosc 2010; 18(5):
557-69.
[http://dx.doi.org/10.1007/s00167-010-1100-x] [PMID: 20309522]

PPRN D’Hooghe, Vega Kerkhoffs, Eds. The ankle in football, sports and traumatology: anatomy of the ankle. In: D’Hooghe PPRN,
Kerkhoffs GMMLI. 1st edn. Springer, France, pp 1-24.

Golano P, Dalmau-Pastor M, Vega J, Batista JP. The ankle in football, sports and traumatology: anatomy of the ankle. In: D’Hooghe PPRN,
Kerkhoffs GMMLI. 1st ed. France: Springer 2014; pp. 1-24.

Corte-Real NM, Moreira RM. Arthroscopic repair of chronic lateral ankle instability. Foot Ankle Int 2009; 30(3): 213-7.
[http://dx.doi.org/10.3113/FAL.2009.0213] [PMID: 19321097]

Nickisch F, Barg A, Saltzman CL, et al. Postoperative complications of posterior ankle and hindfoot arthroscopy. J Bone Joint Surg Am 2012;
94(5): 439-46.
[http://dx.doi.org/10.2106/JBJS.K.00069] [PMID: 22398738]

De Leeuw PA, Golané P, Sierevelt IN, V Dijk CN. The course of the superficial peroneal nerve in relation to the ankle position: anatomical
study with ankle arthroscopic implications. Knee Surg Sports Traumatol Arthrosc 2010; 18(5): 612-7.
[http://dx.doi.org/10.1007/s00167-010-1099-z] [PMID: 20224993]

Bahr R, Pena F, Shine J, Lew WD, Tyrdal S, Engebretsen L. Biomechanics of ankle ligament reconstruction. An in vitro comparison of the
Brostrom repair, Watson-Jones reconstruction, and a new anatomic reconstruction technique. Am J Sports Med 1997; 25(4): 424-32.


http://dx.doi.org/10.1177/107110079001100108
http://www.ncbi.nlm.nih.gov/pubmed/2210532
http://dx.doi.org/10.1177/036354657700500606
http://www.ncbi.nlm.nih.gov/pubmed/563179
http://dx.doi.org/10.1016/j.eats.2014.06.018
http://www.ncbi.nlm.nih.gov/pubmed/25473613
http://dx.doi.org/10.2106/00004623-195537060-00011
http://www.ncbi.nlm.nih.gov/pubmed/13271470
http://www.ncbi.nlm.nih.gov/pubmed/5846766
http://www.ncbi.nlm.nih.gov/pubmed/12937557
http://dx.doi.org/10.1055/s-2008-1025836
http://www.ncbi.nlm.nih.gov/pubmed/4030196
http://dx.doi.org/10.1123/jsr.3.1.43
http://dx.doi.org/10.1177/1071100712466851
http://www.ncbi.nlm.nih.gov/pubmed/23559616
http://dx.doi.org/10.1177/1071100713502322
http://www.ncbi.nlm.nih.gov/pubmed/23978706
http://dx.doi.org/10.1053/j.jfas.2013.02.022
http://www.ncbi.nlm.nih.gov/pubmed/23669003
http://dx.doi.org/10.1177/0363546513500639
http://www.ncbi.nlm.nih.gov/pubmed/23982396
http://dx.doi.org/10.3113/FAI.2007.0005
http://www.ncbi.nlm.nih.gov/pubmed/17257534
http://dx.doi.org/10.1016/S0749-8063(97)90215-2
http://www.ncbi.nlm.nih.gov/pubmed/9043610
http://dx.doi.org/10.1016/j.fcl.2006.03.005
http://www.ncbi.nlm.nih.gov/pubmed/16798511
http://dx.doi.org/10.1007/s00167-010-1100-x
http://www.ncbi.nlm.nih.gov/pubmed/20309522
http://dx.doi.org/10.3113/FAI.2009.0213
http://www.ncbi.nlm.nih.gov/pubmed/19321097
http://dx.doi.org/10.2106/JBJS.K.00069
http://www.ncbi.nlm.nih.gov/pubmed/22398738
http://dx.doi.org/10.1007/s00167-010-1099-z
http://www.ncbi.nlm.nih.gov/pubmed/20224993

632 The Open Orthopaedics Journal, 2017, Volume 11 Batista et al.

[24]

[25]

[26]

[27]

(28]

[29]

[34]

[35]

[36]

[37]

[38]

[39]

[http://dx.doi.org/10.1177/036354659702500402] [PMID: 9240973]

Schmidt R, Cordier E, Bertsch C, e al. Reconstruction of the lateral ligaments: do the anatomical procedures restore physiologic ankle
kinematics? Foot Ankle Int 2004; 25(1): 31-6.
[http://dx.doi.org/10.1177/107110070402500107] [PMID: 14768962]

Hamilton WG, Thompson FM, Snow SW. The modified Brostrom procedure for lateral ankle instability. Foot Ankle 1993; 14(1): 1-7.
[http://dx.doi.org/10.1177/107110079301400101] [PMID: 8425724]

Brostrom L. Sprained ankles. VI. Surgical treatment of chronic ligament ruptures. Acta Chir Scand 1966; 132(5): 551-65.
[PMID: 5339635]

Javors JR, Violet JT. Correction of chronic lateral ligament instability of the ankle by use of the Brostr"om technique. Clin Orthop Relat Res
1985; (198): 201-7.
[PMID: 4028552]

Karlsson J, Bergsten T, Lansinger O, Peterson L. Reconstruction of the lateral ligaments of the ankle for chronic lateral instability. J Bone
Joint Surg Am 1988; 70(4): 581-8.
[http://dx.doi.org/10.2106/00004623-198870040-00015] [PMID: 3356725]

Karlsson J, Eriksson BI, Bergsten T, Rudholm O, Swird L. Comparison of two anatomic reconstructions for chronic lateral instability of the
ankle joint. Am J Sports Med 1997; 25(1): 48-53.
[http://dx.doi.org/10.1177/036354659702500109] [PMID: 9006691]

Liu SH, Baker CL. Comparison of lateral ankle ligamentous reconstruction procedures. Am J Sports Med 1994; 22(3): 313-7.
[http://dx.doi.org/10.1177/036354659402200303] [PMID: 8037269]

Watson-Jones R. Fractures and Other Bone and Joint Injuries. Baltimore: Williams & Wilkins 1940; pp. 580-3.

van Dijk CN, Bossuyt PM, Marti RK. Medial ankle pain after lateral ligament rupture. J Bone Joint Surg Br 1996; 78(4): 562-7.
[PMID: 8682821]

Chrisman OD, Snook GA. Reconstruction of lateral ligament tears of the ankle. An experimental study and clinical evaluation of seven
patients treated by a new modification of the Elmslie procedure. J Bone Joint Surg Am 1969; 51(5): 904-12.
[http://dx.doi.org/10.2106/00004623-196951050-00007] [PMID: 4978936]

Acevedo JI, Mangone PG. Arthroscopic lateral ankle ligament reconstruction. Tech Foot Ankle Surg 2011; 10: 111-6.
[http://dx.doi.org/10.1097/BTF.0b013¢318229bdb8]

Sefton GK, George J, Fitton JM, McMullen H. Reconstruction of the anterior talofibular ligament for the treatment of the unstable ankle. J
Bone Joint Surg Br 1979; 61-B(3): 352-4.
[PMID: 113415]

Ferkel RD, Heath DD, Guhl JF. Neurological complications of ankle arthroscopy. Arthroscopy 1996; 12(2): 200-8.
[http://dx.doi.org/10.1016/S0749-8063(96)90011-0] [PMID: 8776998]

Zengerink M, V Dijk CN. Complications in ankle arthroscopy. Knee Surg Sports Traumatol Arthrosc 2012; 20(8): 1420-31.
[http://dx.doi.org/10.1007/s00167-012-2063-x] [PMID: 22669362]

Urgiliden M, Cevikol C, Dabak TK, Karaali K, Aydin AT, Apaydin A. Effect of joint motion on safety of portals in posterior ankle
arthroscopy. Arthroscopy 2009; 25(12): 1442-6.
[http://dx.doi.org/10.1016/j.arthro.2009.05.004] [PMID: 19962072]

Martin DF, Baker CL, Curl WW, Andrews JR, Robie DB, Haas AF. Operative ankle arthroscopy. Long-term followup. Am J Sports Med
1989; 17(1): 16-23.
[http://dx.doi.org/10.1177/036354658901700103] [PMID: 2929833]

© 2017 Batista et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a
copy of which is available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.


http://dx.doi.org/10.1177/036354659702500402
http://www.ncbi.nlm.nih.gov/pubmed/9240973
http://dx.doi.org/10.1177/107110070402500107
http://www.ncbi.nlm.nih.gov/pubmed/14768962
http://dx.doi.org/10.1177/107110079301400101
http://www.ncbi.nlm.nih.gov/pubmed/8425724
http://www.ncbi.nlm.nih.gov/pubmed/5339635
http://www.ncbi.nlm.nih.gov/pubmed/4028552
http://dx.doi.org/10.2106/00004623-198870040-00015
http://www.ncbi.nlm.nih.gov/pubmed/3356725
http://dx.doi.org/10.1177/036354659702500109
http://www.ncbi.nlm.nih.gov/pubmed/9006691
http://dx.doi.org/10.1177/036354659402200303
http://www.ncbi.nlm.nih.gov/pubmed/8037269
http://www.ncbi.nlm.nih.gov/pubmed/8682821
http://dx.doi.org/10.2106/00004623-196951050-00007
http://www.ncbi.nlm.nih.gov/pubmed/4978936
http://dx.doi.org/10.1097/BTF.0b013e318229bdb8
http://www.ncbi.nlm.nih.gov/pubmed/113415
http://dx.doi.org/10.1016/S0749-8063(96)90011-0
http://www.ncbi.nlm.nih.gov/pubmed/8776998
http://dx.doi.org/10.1007/s00167-012-2063-x
http://www.ncbi.nlm.nih.gov/pubmed/22669362
http://dx.doi.org/10.1016/j.arthro.2009.05.004
http://www.ncbi.nlm.nih.gov/pubmed/19962072
http://dx.doi.org/10.1177/036354658901700103
http://www.ncbi.nlm.nih.gov/pubmed/2929833
https://creativecommons.org/licenses/by/4.0/legalcode

	Arthroscopic Lateral Ligament Repair Through Two Portals in Chronic Ankle Instability 
	[Objectives:]
	Objectives:
	Material and Methods:
	Results:
	Conclusion:

	INTRODUCTION
	MATERIALS AND METHODS
	Surgical Technique

	RESULTS
	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	CONSENT FOR PUBLICATION
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCE


