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An Approach to Chronic and Displaced Bucket
Handle Meniscal TeardAssessment, Repair
(Push-and-Pull Technique), or Salvage
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Abstract: Meniscal repairs are preferred to meniscectomies to preserve meniscal function and mitigate the risk of
degeneration. However, repair of a chronic and displaced bucket handle tear of the meniscus can be technically chal-
lenging. We introduce a systematic method for assessment, reduction, repair, or salvage in this situation with an aim of
reducing operating time and improving the chance of a favorable outcome. This technique describes repair of a bucket
handle tear on the medial meniscus with displacement into the intercondylar notch. An arthroscopic probe is used for
reduction and suture tension (push-and-pull technique) when using an all-inside suture device (FAST-FIX 360 repair
system; Smith & Nephew) on the middle and posterior part of the tear. The anterior part of the tear is repaired with an
outside-in method. If reduction is not possible, then a salvage reduction and hybrid repair is carried out instead. Post-
operatively, patients will be nonweight-bearing on the operated limb, and range of motion restricted from 0 to 90� for
6 weeks, with the aim of resuming running by 6 months.
meniscal repair is preferred to a partial or total
Ameniscectomy to preserve meniscal function and
mitigate the risk of degeneration.1-9 Different repair
techniques have been described, and there are
comparable outcomes reported10-14 between the all-
inside and inside-out repair techniques. The repair of
bucket handle tears15-18 has shown promising results.
Nevertheless, the repair of a chronic and displaced
bucket handle tear poses a challenge for the less-
experienced surgeon. A systematic approach in assess-
ment, reduction, and repair or salvage facilitates the
operative process and conserves tourniquet time. The
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authors propose this approach and the respective
techniques for repair and salvage of a chronic and dis-
placed bucket handle meniscal tear.

Surgical Technique (With Video Illustration)
The technique is described on a medial meniscus with a

bucket handle tear displaced into the intercondylar
notch. The patient is supine under general anesthesia. A
tourniquet of appropriate size is applied onto the prox-
imal thigh and the patient is cleaned and draped. The
standard anteromedial and anterolateral portals are
made. The arthroscope is inserted routinely into the
anterolateral portal and the arthroscopic probe is inserted
via anteromedial portal. A diagnostic arthroscopic ex-
amination is performed before proceeding to address the
pathology. A 30� lens is used throughout the surgery.

Assessment and Reduction
The knee is in 30� flexion and under valgus stress.

The mobility of the torn segment is assessed and an
arthroscopic probe is used to reduce it. It is helpful to
passively range the knee with the arthroscopic probe
exerting a constant pressure on the torn segment to
move it out of the intercondylar notch (Fig 1). The
arthroscope is now changed to the anteromedial portal
to assess the reduction. The tactile feedback from the
arthroscopic probe enables assessment of adequacy of
the reduction. A proper reduction is one with no gap
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Fig 1. Right knee in 90� of flexion. Anteromedial portal view.
Bucket handle torn segment is displaced into the inter-
condylar notch and results in impingement on knee exten-
sion. (MFC, medial femoral condyle; MM, medial meniscus;
MTP, medial tibial plateau.)

Fig 3. Right knee in 90� of flexion. Anteromedial portal view.
Arthroscopic probe reducing the torn segment at its mid-
point. The reduction is adequate when the torn segment re-
mains in reduction and no gap is seen between the torn
margins when the probe is taken off. (MFC, medial femoral
condyle; MM, medial meniscus; MTP, medial tibial plateau.)

e1854 J-N. BEATRICE TAN AND S-Y. JAMES LOH
between the torn edges and no instrument is required
to maintain reduction. The tear margins are debrided
and trephined. The adhesions at the corners of the tear
(Fig 2) at anterior and posterior horns are debrided to
enable reduction. We need to be careful not to detach
or break up the torn segment during debridement. A
meniscal rasp is preferred for release at the posterior
horn if there is limited visibility or accessibility for the
arthroscopic shaver. Assessment of the posterior horn
by notch view is helpful. When the torn segment is long
and twisted, a grasper is preferred for reduction.

Reduction Suture and Repair (Push-and-Pull
Technique)
An all-inside suture device (FAST-FIX 360 repair

system; Smith & Nephew, Andover, MA) is introduced
via the anterolateral portal using a metal slotted
Fig 2. Right knee in 90�of flexion. Anteromedial portal view.
Scarring at anterior horn corner. This hinders reduction.
(MFC, medial femoral condyle; MM, medial meniscus; MTP,
medial tibial plateau.)
cannula. It is positioned at the mid-point of the length
of the torn segment. The first anchor is passed above
the torn segment and deployed (Fig 2). The second
anchor is passed under the torn segment when it is
small or friable and deployed (Fig 3). This reduction
suture is tightened progressively with the arthroscopic
probe under it (Video 1). The arthroscopic probe
counters the pull of the suture on the torn segment,
positions the torn segment and prevents the free edge
lifting up (Figs 4 and 5). A subsequent all-inside repair
for the posterior part of the tear is performed. An
outside-in repair (Meniscus Mender II; Smith &
Nephew) is performed for the anterior part of the tear.
A 20-G needle is used to determine the site of the tear.
A vertical incision followed by blunt dissection of the
soft tissue using an artery forceps down to the capsule is
performed. The first suture (ULTRABRAID; Smith &
Nephew) is passed over the torn segment. The second
suture is passed through the torn segment or under it if
it is small or friable. An arthroscopic probe is used for
reduction and suture tensioning. Additional outside-in
repairs are performed as indicated.

Salvage
If reduction is not possible, the torn segment is de-

tached from the anterior horn via an arthroscopic
scissor. The free end of the torn segment is reduced
with the arthroscopic grasper (Fig 6) via the ante-
romedial portal and the arthroscope in the anterolateral
portal. A 20-G needle is used to confirm the anterior
extent of the torn fragment. A vertical skin incision
followed by blunt dissection down to the capsule is
performed. After anchoring the anterior end of the torn
segment with an outside-in repair, an all-inside repair is
deployed for the remaining torn segment. This is
considered when the anterior end of the remnant
segment after reduction is anterior to the medial



Fig 4. Repair schematic. One suture passed above the torn
segment. The other suture is passed under it.
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collateral ligament. When the torn remnant is limited to
the posterior half, an all-inside repair is possible.

Postoperative Rehabilitation
The surgery requires less than a 24-hour inpatient

stay. The patient does not bear weight for 6 weeks after
surgery, and the allowed range of motion is from 0 to
90�. After this period, weight-bearing and active range
of motion is as tolerated. The focus during this period is
good pain control to enable recovery of active range of
motion and strength. Running starts by 6 months after
surgery.
Discussion
It is general consensus and shown in studies that

meniscus repair results in a better outcome than partial
Fig 5. Right knee in 90� of flexion. Anteromedial portal view.
Reduction suture. An arthroscopic probe controls suture
tensioning. The probe alternately pushes (push) on the suture
and the meniscus as the suture loop is tightened (pull). (MFC,
medial femoral condyle; MM, medial meniscus; MTP, medial
tibial plateau.)
or total meniscectomy.1-9 There is a significant lower
chance of meniscal repair as time from injury
progresses. Amidst the controversies, the
outcome12,15-18 of repair of the bucket handle tear is
promising. For the less-experienced surgeon, a sys-
tematic approach to assess and to determine the treat-
ment options saves operative time and potentially
improves outcome for the patient.
When the bucket handle tear is chronic and the torn

segment displaced into the intercondylar notch, it un-
dergoes neovascularization and becomes scarred down.
This is evidence of the chronicity of the injury and is a
telling tale sign of the possible technical challenge. A
concurrent anterior cruciate ligament tear poses
another technical challenge due to knee subluxation. It
is important the knee is congruent to facilitate repair.
The reduction of the torn segment has 2 purposes.

The first reduction is tentatively with the arthroscopic
probe. By placing the arthroscopic probe at the mid-
point of the torn segment, the segment is tensed up
evenly. A gap will be present when the torn segment is
tight and not reducible. For a reduced torn segment, the
reduction is maintained with an all-inside suture repair.
Optimal tensioning of the suture is key to reduction and
repair. This allows limited to-and-fro sliding movement
of the torn segment to equalize its length on each side
of the reduction suture. The optimal tension is enough
for meniscal reduction and for the probe tip to pass
snugly under it. This is achieved by tightening the
reduction suture with an arthroscopic probe under it.
By placing the reduction suture, a clear view of the
posterior meniscus is obtained to facilitate repair. Other
techniques13,14,19,20 had been described to reduce the
tear. The current technique reduces the torn segment
with an all-inside repair.
Fig 6. Right knee in 90� of flexion. Anteromedial portal view.
Irreducible tear. The torn segment is cut at its attachment at
the anterior horn. An arthroscopic grasper is used to position
the cut anterior end and to facilitate outside-in repair. Sub-
sequent repair on the remaining segment is with all-inside
sutures. (MFC, medial femoral condyle; MM, medial
meniscus; MTP, medial tibial plateau.)



Table 1. Pearls and Pitfalls

Pearls Pitfalls

Assessment An arthroscopic probe is useful for reduction, as it
enables tactile feedback on the tension of the
meniscus reduction and repair suture.

A gap between the torn margins signifies excess
tension and inadequate reduction.

Not recognizing the tension at the tear margins can
result in suture cut out.

Reduction An all-inside repair for reduction minimizes the need
for a skin incision. This reduces the risk of wound
infection and nerve injury as well as reduces
operative time.

Optimal tensioning of reduction suture is important to
enable anatomical reduction, and this is by placing
an arthroscopic probe under the suture during
tensioning.

By reducing the torn segment in the mid-body, the
posterior half comes into view and facilitates repair.

When there is a concurrent anterior cruciate ligament
tear, it is important to prevent subluxation, as this
hinders reduction of the meniscus tear.

Overtightening of the reduction suture hinders sliding
movement and equilibrating the length of the torn
segment. This affects proper reduction of the tear.

Passing the suture anchor through a thin or friable
torn segment can result in tearing the segment or
suture cut-out.

Salvage The irreducible torn segment undergoes controlled
release at the anterior horn. It remains attached at
the posterior horn. The anterior end is repaired with
the outside-in technique and subsequent all-inside
technique for the remaining segment. This preserves
meniscus bulk and function.

Debriding the irreducible torn segment results in loss of
meniscus tissue and function.
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The authors prefer blunt dissection of the soft tissue
down to the capsule prior to deploying the outside-in
technique for anterior meniscus repair. This prevents
accidental cutting of repair suture, ensures the suture
knot is on the capsule and reduces the risk of nerve
injury. When repair is not feasible, the authors prefer
a salvage option to a meniscectomy. The torn segment
is reduced onto the meniscus and takes its alignment
from its native attachment at the posterior horn. It is
used as a graft to preserve bulk of the meniscus and
function (Table 1). This is a preliminary report, and
outcome studies are needed to determine its clinical
benefit (Table 2). This is an easily reproducible
approach to assess and to determine the treatment
options for a chronic and displaced bucket handle
tear.

Conclusions
It is a technical challenge for the less-experienced

surgeon to address a chronic and displaced bucket
handle tear of the meniscus. A systematic approach in
Table 2. Limitation(s)

1. The posterior attachment may be accidentally cut during release or
debridement.

2. The free-floating salvage remnant fragment may not be properly
reduced.

3. There is a time limitation in attempting to release, reduce, and
repair the tear. Addressing the tear may be a stand-alone surgery,
or part of a bigger surgery, and time allocation is critical.

4. Failure of the repair may necessitate a second surgery.
5. This is a preliminary study, and clinical study is required to

determine the clinical outcome of the salvage technique.
assessment, reduction, repair or salvage reduces the
operative time and improves the chances of a favorable
outcome.
References
1. Stein T, Mehling AP, Welsch F, Von Eisenhart-Rothe R,

Jäger A. Long-term outcome after arthroscopic meniscal
repair versus arthroscopic partial meniscectomy for trau-
matic meniscal tears. Am J Sports Med 2010;38:1542-1548.

2. Brucker PU, von Campe A, Meyer DC, Arbab D, Stanek L,
Koch PP. Clinical and radiological results 21years
following successful, isolated, open meniscal repair in
stable knee joints. Knee 2011;18:396-401.

3. Eggli S, Wegmüller H, Kosina J, Huckell C, Jakob RP. Long-
term results of arthroscopic meniscal repair: An analysis of
isolated tears. Am J Sports Med 1995;23:715-720.

4. Erggelet C, Grosse C, Henche HR, De Koning B. Arthro-
scopic meniscus repair: Clinical and isokinetic results.
Diagn Ther Endosc 1998;4:119-125.

5. Logan M, Watts M, Owen J, Myers P. Meniscal repair in
the elite athlete results of 45 repairs with a minimum 5-
year follow-up. Am J Sports Med 2009;37:1131-1134.

6. Melton JTK, Murray JR, Karim A, Pandit H, Wandless F,
Thomas NP. Meniscal repair in anterior cruciate ligament
reconstruction: A long-term outcome study. Knee Surgery.
Sport Traumatol Arthrosc 2011;19:1729-1734.

7. Paxton ES, Stock MV, Brophy RH. Meniscal repair versus
partial meniscectomy: A systematic review comparing
reoperation rates and clinical outcomes. Arthroscopy
2011;27:1275-1288.

8. Steenbrugge F, Verdonk R, Verstraete K. Long-term
assessment of arthroscopic meniscus repair: A 13-year
follow-up study. Knee 2002;9:181-187.

http://refhub.elsevier.com/S2212-6287(21)00125-0/sref1
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref1
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref1
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref1
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref2
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref2
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref2
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref2
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref3
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref3
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref3
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref4
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref4
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref4
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref5
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref5
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref5
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref6
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref6
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref6
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref6
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref7
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref7
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref7
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref7
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref8
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref8
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref8


BUCKET HANDLE MENISCAL TEAR e1857
9. Malinowski K, Góralczyk A, Hermanowicz K, LaPrade RF.
Tips and pearls for all-inside medial meniscus repair.
Arthrosc Tech 2019;8:e131-e139.

10. Grant JA, Wilde J, Miller BS, Bedi A. Comparison of
inside-out and all-inside techniques for the repair of iso-
lated meniscal tears: A systematic review. Am J Sports Med
2012;40:459-468.

11. Choi NH, Kim TH, Victoroff BN. Comparison of arthroscopic
medial meniscal suture repair techniques: Inside-out versus
all-inside repair. Am J Sports Med 2009;37:2144-2150.

12. Samuelsen BT, Johnson NR, Hevesi M, et al. Comparative
outcomes of all-inside versus inside-out repair of bucket-
handle meniscal tears: A propensity-matched analysis.
Orthop J Sport Med 2018;6:1-7.

13. Kang D-G, Park Y-J, Yu J-H, Oh J-B, Lee D-Y.
A systematic review and meta-analysis of arthroscopic
meniscus repair in young patients: Comparison of all-
inside and inside-out suture techniques. Knee Surg Relat
Res 2019;31:1-11.

14. Marchetti DC, Phelps BM, Dahl KD, et al. A contact
pressure analysis comparing an all-inside and inside-
out surgical repair technique for bucket-handle
medial meniscus tears. Arthroscopy 2017;33:1840-1848.
15. Espejo-Reina A, Serrano-Fernández JM, Martín-
Castilla B, Estades-Rubio FJ, Briggs KK, Espejo-Baena A.
Outcomes after repair of chronic bucket-handle tears of
medial meniscus. Arthroscopy 2014;30:492-496.

16. Cetinkaya E, Gursu S, Gul M, Aykut US, Ozcafer R.
Surgical repair of neglected bucket-handle meniscal
tears displaced into the intercondylar notch: Clinical
and radiological results. J Knee Surg 2018;31:514-
519.

17. Moses MJ, Wang DE, Weinberg M, Strauss EJ. Clinical
outcomes following surgically repaired bucket-handle
meniscus tears. Phys Sportsmed 2017;45:329-336.

18. Nakayama H, Kanto R, Kambara S, et al. Clinical outcome
of meniscus repair for isolated meniscus tear in athletes.
Asia-Pacific. J Sport Med Arthrosc Rehabil Technol 2017;10:4-7.

19. Yik JH, Koh BTH, Wang W. A novel technique for
modified all-inside repair of bucket-handle meniscus tears
using standard arthroscopic portals. J Orthop Surg Res
2017;12:1-7.

20. Çetinkaya E, Kuyucu E, Gül M, Lapçin O, Albayrak K,
Gürsu S. A suture technique for easier reduction and
repair of bucket-handle meniscal tears while using the all-
inside devices. SICOT J 2016;2:42.

http://refhub.elsevier.com/S2212-6287(21)00125-0/sref9
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref9
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref9
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref10
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref10
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref10
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref10
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref11
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref11
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref11
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref12
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref12
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref12
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref12
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref13
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref13
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref13
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref13
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref13
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref14
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref14
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref14
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref14
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref15
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref15
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref15
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref15
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref16
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref16
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref16
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref16
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref16
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref17
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref17
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref17
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref18
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref18
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref18
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref19
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref19
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref19
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref19
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref20
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref20
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref20
http://refhub.elsevier.com/S2212-6287(21)00125-0/sref20

	An Approach to Chronic and Displaced Bucket Handle Meniscal Tear—Assessment, Repair (Push-and-Pull Technique), or Salvage
	Surgical Technique (With Video Illustration)
	Assessment and Reduction
	Reduction Suture and Repair (Push-and-Pull Technique)
	Salvage
	Postoperative Rehabilitation

	Discussion
	Conclusions
	References


