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Degenerative and traumatic meniscus injuries should be
considered two completely different pathologies requiring
treatment based on entirely different principles.
Degenerative tears are part of the development of
osteoarthritis and should generally be treated
conservatively, whereas surgery should be considered for
traumatic tears to help prevent the development of
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osteoarthritis. In this article, we summarise which patients
should be referred promptly to an orthopaedic surgeon, and
which should be referred to a physiotherapist.

Over the last few decades, increasing access to MRI has helped to simplify the
diagnosis of knee-related symptoms and has partly replaced the clinical
diagnosis of meniscus injuries. In the same time frame, arthroscopic surgery
has become much more common due to advances in technology. This
combination led to a practice in which very many patients with knee pain and
positive MRI findings underwent arthroscopic meniscectomy, with permanent
loss of meniscus tissue as a result.

However, after many years with an increasing number of surgeries, a paradigm
shift took place in the mid-2010s. In 2013, 15 588 meniscus procedures were
performed in Norway. Three years later, this number had fallen by 42 %
(figures from the Norwegian Patient Register). Similar developments were seen
in Sweden and Denmark (1). The change occurred after randomised controlled
trials (2—11) and systematic reviews (12—14) failed to show any benefit from
surgical treatment up to five years after arthroscopic meniscectomy compared
with physical therapy or sham surgery. These studies formed the basis for new
international guidelines from the European Society of Sports Traumatology,
Knee Surgery and Arthroscopy in 2016 (15). The guidelines concluded that
patients with degenerative meniscal tears should undergo at least three months
of conservative (non-surgical) treatment prior to any surgery (16).

As a result, the pendulum has now swung over to the opposite extreme. Our
experience indicates that many patients are now not being referred for surgical
assessment, and for those with certain types of meniscus injuries, this delay or
ruling out of surgery can be harmful.

This clinical review, based on recent clinical research and the authors' own
collective experience, provides an update on the different types of meniscus
injuries and their treatment. The aim is to highlight the importance of
distinguishing between degenerative meniscal tears, which are generally not
amenable to surgical repair, and traumatic tears, where delaying surgery can
lead to suboptimal outcomes or to the need to remove meniscus tissue, with an
associated increase in the risk of osteoarthritis.

Different types of meniscus injury

In both elderly and younger patients, loss of meniscus tissue — including as a
result of surgical resection — increases the risk of pain and loss of function,
cartilage degeneration, cartilage damage and osteoarthritis (17). The greater the
loss of meniscus tissue, the greater the risk of osteoarthritis (17, 18). In
individuals with meniscus injuries, it is therefore important to save and
preserve the meniscus tissue — to the greatest extent possible. A distinction
must be made between degenerative and traumatic meniscus injuries, with
these being regarded as two completely different pathologies that must be
treated according to entirely different principles. For degenerative meniscus
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injuries, the aim should be to avoid loss (surgical resection) of meniscus tissue,
whereas for traumatic meniscus injuries the strategy should be early surgical
repair, in order to save and preserve as much of the meniscus as possible.

Degenerative meniscus injuries

Degenerative meniscus injuries are seen most frequently in middle-aged and
elderly individuals (19). The injuries are often atraumatic and occur gradually
or following what is described by the patient as a trauma, but typically a low-
energy trauma, such as twisting the knee, squatting or running for the bus.
Typical symptoms and findings are pain along the joint line, mechanical
symptoms (catching, buckling), effusion and a positive compression test.

However, degenerative meniscus tears can often be asymptomatic and may
appear as incidental findings on MRI without clinical significance (20). The
tears occur in degenerate tissue with reduced water content, fewer elastic fibres
and increased stiffness, such that an axial load gives rise to shear forces that
tear the connections between collagen fibres. The shape of the meniscus
changes and its protective function in relation to the articular cartilage is
reduced (21). The tears are described as complex (multiple tears), horizontal
(Figure 1) or oblique (flap tears), and most often occur in the posterior part of
the medial meniscus.
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Figure 1 MRI of the knee, sagittal plane, showing a degenerative tear in the posterior
horn of the medial meniscus. Photo: Martina Hansens Hospital

A degenerative meniscus injury must be considered the first sign of
osteoarthrosis of the knee (22) and should be treated accordingly, with mainly
conservative measures. Radiological evaluation of knee-related symptoms in
middle-aged and elderly patients should typically be via standard X-ray, which
is most suitable for osteoarthritis assessment, but MRI may be indicated if the
X-ray does not show definite osteoarthritis.

Traumatic meniscus injuries

Traumatic meniscus injuries are most often seen in active younger individuals
and are often high-energy injuries, not infrequently associated with damage to
the anterior cruciate ligament (23). Typical traumatic tears are 'bucket handle'-
shaped (longitudinal, vertical (Figure 2, Figure 3), and with the torn part of the
meniscus potentially folded over towards the intercondylar eminence), radial,
or flap-shaped. Folded bucket-handle tears can restrict both flexion and
extension, and early repositioning and suturing are indicated to prevent
shrinkage and destruction of the meniscus tissue.
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Figure 2 a) Bucket-handle tear in the medial meniscus (left) and posterior root tear in
the lateral meniscus (right). b) The 'bucket handle' in the medial meniscus becomes
displaced centrally in the joint, giving rise to an extension deficit. Tearing of the lateral
meniscus posterior root causes the meniscus to lose its shape. Illustration: Illumedic
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Figure 3 MRI of the knee, sagittal plane, showing a folded bucket-handle tear in the
medial meniscus. Photo: Martina Hansens Hospital

Before MRI was widely available, clinical suspicion of a folded bucket-handle
tear ('locked knee') was an indication for acute surgery. Today, patients are no
longer admitted acutely, but if mechanical obstruction is suspected when
testing passive movement after a trauma, an orthopaedic surgeon should be
consulted, even if MRI has not yet been performed.

Meniscal root tears

Meniscal root tears are injuries at the site of or close to the posterior
attachment of the menisci to the tibia (posterior root tears) (Figure 2) (24).
Medial root tears are most often seen in degenerative knees as part of the
development of osteoarthritis, and lateral root tears are most often seen in
younger patients with damage to the anterior cruciate ligament. Root tears
often cause more pain and effusion than other meniscus injuries.

Secondary MRI findings can include meniscal extrusion or associated bone
marrow oedema (25). Extrusion occurs when the meniscus is either torn
radially or close to the root (trauma) or stretched (degeneration) and thereby
squeezed out of position in the joint. This leads to partial or complete loss of
function of the meniscus — comparable to the effect of complete surgical
resection (26). Meniscal extrusion is thought to increase the risk of rapidly
progressive osteoarthritis (27).
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Treatment

Degenerative meniscus tears should in principle be treated conservatively (16).
Treatment can consist of lifestyle changes such as weight regulation and
exercise, modifying physical activity for a period (to place fewer demands on
the knees), medical treatment (anti-inflammatory drugs and analgesics) and
individually tailored exercise therapy under the guidance of a physiotherapist.
Exercise therapy should consist of 2—3 sessions a week and include progressive
neuromuscular and strengthening exercises (28). If no effect is seen after 12
weeks, referral to an orthopaedic surgeon may be warranted. Surgical
treatment, in the form of arthroscopy with resection of damaged meniscus
tissue, may be indicated in rare cases.

Traumatic meniscus and root tears should be treated with arthroscopic
surgery with repositioning of the meniscus and fixation with various types of
sutures (Figure 4). Degenerative root tears are amenable to surgery in the
absence of definitive osteoarthritic changes in the articular cartilage.
Postoperative rehabilitation protocols diverge depending on the type of tear
and repair, but as a rule of thumb, crutches to reduce weight-bearing are
recommended for six weeks along with physiotherapy-guided strength training.
Squatting is allowed after three months, and sports and physical activities can
be resumed after 5—7 months (29). Various healing rates have been described
in the literature, with a meta-analysis of bucket-handle tears reporting a rate of
77 % (30). In the case of root tears, healing of up to 93 % has been shown after
two years (31).

Figure 4 Arthroscopy. a) Medial root tear with sutures in the posterior horn of the
meniscus. b) Sutures pulled down into the drill channel in the tibia. Photo: Martina
Hansens Hospital

Preserving a functional meniscus is important to help counteract degeneration
in the joint (32). This is particularly vital for younger patients with traumatic
tears (33). A meta-analysis of randomised controlled trials showed poorer long-
term patient-reported outcomes and lower activity levels in individuals with
traumatic tears who underwent meniscectomy compared to meniscal repair
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(34). In addition, meniscectomy is associated with a substantial risk of
osteoarthritis, with the risk increased at least five-fold 16 years after the
procedure (17). The risk is greatest with large resections (18).

Medial meniscal root tears are associated with poor subjective knee function
(24), and a relatively high proportion of these patients (31 %) require a knee
replacement within five years (35), emphasising that medial root tears are part
of a general degenerative process.

Conclusion

Conservative treatment is recommended for patients with degenerative
meniscal tears, including lifestyle changes and physical therapy as first-line
options, and there is rarely an indication for surgery. Diagnostic imaging
should initially be via standard X-ray.

Traumatic meniscal tears should undergo prompt evaluation for surgery and
should be repaired to improve functioning and limit or delay the long-term
development of osteoarthritis. Patients with a knee extension deficit after
trauma (locked knee) should be evaluated quickly by an orthopaedic surgeon
for a suspected bucket-handle tear and should not wait weeks for MRI. Rapid
referral is also indicated if a bucket-handle tear is seen on MRI. Patients in
unusually severe pain should be referred for MRI on suspicion of a meniscal
root tear.

With thanks to Kristin Sundby Myhrer and An Young Sigersvold, specialists in
general practice medicine at Lillestrom Legesenter and Rasta Legesenter
respectively, for their input. This article has been peer-reviewed.

REFERENCES

1. Mattila VM, Sihvonen R, Paloneva J et al. Changes in rates of arthroscopy
due to degenerative knee disease and traumatic meniscal tears in Finland and
Sweden. Acta Orthop 2016; 87: 5—11. [PubMed][CrossRef]

2. Gauffin H, Tagesson S, Meunier A et al. Knee arthroscopic surgery is
beneficial to middle-aged patients with meniscal symptoms: a prospective,
randomised, single-blinded study. Osteoarthritis Cartilage 2014; 22: 1808—
16. [PubMed][CrossRef]

3. Herrlin S, Hallander M, Wange P et al. Arthroscopic or conservative
treatment of degenerative medial meniscal tears: a prospective randomised
trial. Knee Surg Sports Traumatol Arthrosc 2007; 15: 393—401. [PubMed]
[CrossRef]

4. Herrlin SV, Wange PO, Lapidus G et al. Is arthroscopic surgery beneficial
in treating non-traumatic, degenerative medial meniscal tears? A five year
follow-up. Knee Surg Sports Traumatol Arthrosc 2013; 21: 358—-64. [PubMed]
[CrossRef]

Which meniscus injuries require surgery? | Tidsskrift for Den norske legeforening


http://dx.doi.org/10.3109%2F17453674.2015.1066209
http://dx.doi.org/10.3109%2F17453674.2015.1066209
http://dx.doi.org/10.3109%2F17453674.2015.1066209
http://dx.doi.org/10.3109%2F17453674.2015.1066209
http://dx.doi.org/10.3109%2F17453674.2015.1066209
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26122621&dopt=Abstract
http://dx.doi.org/10.3109%2F17453674.2015.1066209
http://dx.doi.org/10.1016%2Fj.joca.2014.07.017
http://dx.doi.org/10.1016%2Fj.joca.2014.07.017
http://dx.doi.org/10.1016%2Fj.joca.2014.07.017
http://dx.doi.org/10.1016%2Fj.joca.2014.07.017
http://dx.doi.org/10.1016%2Fj.joca.2014.07.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25086401&dopt=Abstract
http://dx.doi.org/10.1016%2Fj.joca.2014.07.017
http://dx.doi.org/10.1007%2Fs00167-006-0243-2
http://dx.doi.org/10.1007%2Fs00167-006-0243-2
http://dx.doi.org/10.1007%2Fs00167-006-0243-2
http://dx.doi.org/10.1007%2Fs00167-006-0243-2
http://dx.doi.org/10.1007%2Fs00167-006-0243-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17216272&dopt=Abstract
http://dx.doi.org/10.1007%2Fs00167-006-0243-2
http://dx.doi.org/10.1007%2Fs00167-012-1960-3
http://dx.doi.org/10.1007%2Fs00167-012-1960-3
http://dx.doi.org/10.1007%2Fs00167-012-1960-3
http://dx.doi.org/10.1007%2Fs00167-012-1960-3
http://dx.doi.org/10.1007%2Fs00167-012-1960-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22437659&dopt=Abstract
http://dx.doi.org/10.1007%2Fs00167-012-1960-3

5. Katz JN, Brophy RH, Chaisson CE et al. Surgery versus physical therapy for
a meniscal tear and osteoarthritis. N Engl J Med 2013; 368: 1675-84.
[PubMed][CrossRef]

6. Kise NJ, Risberg MA, Stensrud S et al. Exercise therapy versus arthroscopic
partial meniscectomy for degenerative meniscal tear in middle aged patients:
randomised controlled trial with two year follow-up. BMJ 2016; 354: i3740.
[PubMed][CrossRef]

7. @steras H, Osteras B, Torstensen TA. Medical exercise therapy, and not
arthroscopic surgery, resulted in decreased depression and anxiety in patients
with degenerative meniscus injury. J Bodyw Mov Ther 2012; 16: 456—63.
[PubMed][CrossRef]

8. Sihvonen R, Paavola M, Malmivaara A et al. Arthroscopic partial
meniscectomy versus sham surgery for a degenerative meniscal tear. N Engl J
Med 2013; 369: 2515—24. [PubMed][CrossRef]

9. Yim JH, Seon JK, Song EK et al. A comparative study of meniscectomy and
nonoperative treatment for degenerative horizontal tears of the medial
meniscus. Am J Sports Med 2013; 41: 1565—70. [PubMed][CrossRef]

10. Sihvonen R, Paavola M, Malmivaara A et al. Arthroscopic partial
meniscectomy versus placebo surgery for a degenerative meniscus tear: a 2-
year follow-up of the randomised controlled trial. Ann Rheum Dis 2018; 77:
188—-95. [PubMed][CrossRef]

11. Gauffin H, Sonesson S, Meunier A et al. Knee Arthroscopic Surgery in
Middle-Aged Patients With Meniscal Symptoms: A 3-Year Follow-up of a
Prospective, Randomized Study. Am J Sports Med 2017; 45: 2077—-84.
[PubMed][CrossRef]

12. Khan M, Evaniew N, Bedi A et al. Arthroscopic surgery for degenerative
tears of the meniscus: a systematic review and meta-analysis. CMAJ 2014;
186: 1057—64. [PubMed][CrossRef]

13. Swart NM, van Oudenaarde K, Reijnierse M et al. Effectiveness of exercise
therapy for meniscal lesions in adults: A systematic review and meta-analysis.
J Sci Med Sport 2016; 19: 990—8. [PubMed][CrossRef]

14. Thorlund JB, Juhl CB, Roos EM et al. Arthroscopic surgery for
degenerative knee: systematic review and meta-analysis of benefits and
harms. Br J Sports Med 2015; 49: 1229—35. [PubMed][CrossRef]

15. Beaufils P, Becker R, Kopf S et al. The knee meniscus: management of
traumatic tears and degenerative lesions. EFORT Open Rev 2017; 2: 195—
203. [PubMed][CrossRef]

16. Siemieniuk RAC, Harris IA, Agoritsas T et al. Arthroscopic surgery for
degenerative knee arthritis and meniscal tears: a clinical practice guideline.
BMJ 2017; 357: j1982. [PubMed][CrossRef]

Which meniscus injuries require surgery? | Tidsskrift for Den norske legeforening


http://dx.doi.org/10.1056%2FNEJMoa1301408
http://dx.doi.org/10.1056%2FNEJMoa1301408
http://dx.doi.org/10.1056%2FNEJMoa1301408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23506518&dopt=Abstract
http://dx.doi.org/10.1056%2FNEJMoa1301408
http://dx.doi.org/10.1136%2Fbmj.i3740
http://dx.doi.org/10.1136%2Fbmj.i3740
http://dx.doi.org/10.1136%2Fbmj.i3740
http://dx.doi.org/10.1136%2Fbmj.i3740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27440192&dopt=Abstract
http://dx.doi.org/10.1136%2Fbmj.i3740
http://dx.doi.org/10.1016%2Fj.jbmt.2012.04.003
http://dx.doi.org/10.1016%2Fj.jbmt.2012.04.003
http://dx.doi.org/10.1016%2Fj.jbmt.2012.04.003
http://dx.doi.org/10.1016%2Fj.jbmt.2012.04.003
http://dx.doi.org/10.1016%2Fj.jbmt.2012.04.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23036877&dopt=Abstract
http://dx.doi.org/10.1016%2Fj.jbmt.2012.04.003
http://dx.doi.org/10.1056%2FNEJMoa1305189
http://dx.doi.org/10.1056%2FNEJMoa1305189
http://dx.doi.org/10.1056%2FNEJMoa1305189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24369076&dopt=Abstract
http://dx.doi.org/10.1056%2FNEJMoa1305189
http://dx.doi.org/10.1177%2F0363546513488518
http://dx.doi.org/10.1177%2F0363546513488518
http://dx.doi.org/10.1177%2F0363546513488518
http://dx.doi.org/10.1177%2F0363546513488518
http://dx.doi.org/10.1177%2F0363546513488518
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23703915&dopt=Abstract
http://dx.doi.org/10.1177%2F0363546513488518
http://dx.doi.org/10.1136%2Fannrheumdis-2017-211172
http://dx.doi.org/10.1136%2Fannrheumdis-2017-211172
http://dx.doi.org/10.1136%2Fannrheumdis-2017-211172
http://dx.doi.org/10.1136%2Fannrheumdis-2017-211172
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28522452&dopt=Abstract
http://dx.doi.org/10.1136%2Fannrheumdis-2017-211172
http://dx.doi.org/10.1177%2F0363546517701431
http://dx.doi.org/10.1177%2F0363546517701431
http://dx.doi.org/10.1177%2F0363546517701431
http://dx.doi.org/10.1177%2F0363546517701431
http://dx.doi.org/10.1177%2F0363546517701431
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28429967&dopt=Abstract
http://dx.doi.org/10.1177%2F0363546517701431
http://dx.doi.org/10.1503%2Fcmaj.140433
http://dx.doi.org/10.1503%2Fcmaj.140433
http://dx.doi.org/10.1503%2Fcmaj.140433
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25157057&dopt=Abstract
http://dx.doi.org/10.1503%2Fcmaj.140433
http://dx.doi.org/10.1016%2Fj.jsams.2016.04.003
http://dx.doi.org/10.1016%2Fj.jsams.2016.04.003
http://dx.doi.org/10.1016%2Fj.jsams.2016.04.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27129638&dopt=Abstract
http://dx.doi.org/10.1016%2Fj.jsams.2016.04.003
http://dx.doi.org/10.1136%2Fbjsports-2015-h2747rep
http://dx.doi.org/10.1136%2Fbjsports-2015-h2747rep
http://dx.doi.org/10.1136%2Fbjsports-2015-h2747rep
http://dx.doi.org/10.1136%2Fbjsports-2015-h2747rep
http://dx.doi.org/10.1136%2Fbjsports-2015-h2747rep
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26383759&dopt=Abstract
http://dx.doi.org/10.1136%2Fbjsports-2015-h2747rep
http://dx.doi.org/10.1302%2F2058-5241.2.160056
http://dx.doi.org/10.1302%2F2058-5241.2.160056
http://dx.doi.org/10.1302%2F2058-5241.2.160056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28698804&dopt=Abstract
http://dx.doi.org/10.1302%2F2058-5241.2.160056
http://dx.doi.org/10.1136%2Fbmj.j1982
http://dx.doi.org/10.1136%2Fbmj.j1982
http://dx.doi.org/10.1136%2Fbmj.j1982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28490431&dopt=Abstract
http://dx.doi.org/10.1136%2Fbmj.j1982

17. Englund M, Roos EM, Lohmander LS. Impact of type of meniscal tear on
radiographic and symptomatic knee osteoarthritis: a sixteen-year followup of
meniscectomy with matched controls. Arthritis Rheum 2003; 48: 2178-87.
[PubMed][CrossRef]

18. Kise NJ, Aga C, Engebretsen L et al. Complex Tears, Extrusion, and Larger
Excision Are Prognostic Factors for Worse Outcomes 1 and 2 Years After
Arthroscopic Partial Meniscectomy for Degenerative Meniscal Tears: A
Secondary Explorative Study of the Surgically Treated Group From the
Odense-0slo Meniscectomy Versus Exercise (OMEX) Trial. Am J Sports Med
2019; 47: 2402—11. [PubMed][CrossRef]

19. Thorlund JB, Hare KB, Lohmander LS. Large increase in arthroscopic
meniscus surgery in the middle-aged and older population in Denmark from
2000 to 2011. Acta Orthop 2014; 85: 287—92. [PubMed][CrossRef]

20. Englund M, Guermazi A, Gale D et al. Incidental meniscal findings on
knee MRI in middle-aged and elderly persons. N Engl J Med 2008; 359:
1108-15. [PubMed][CrossRef]

21. Vadher SP, Nayeb-Hashemi H, Canavan PK et al. Finite element modeling
following partial meniscectomy: effect of various size of resection. Conf Proc
IEEE Eng Med Biol Soc 2006; 2006: 2098—101. [PubMed][CrossRef]

22. Englund M, Roos EM, Roos HP et al. Patient-relevant outcomes fourteen
years after meniscectomy: influence of type of meniscal tear and size of
resection. Rheumatology (Oxford) 2001; 40: 631—9. [PubMed][CrossRef]

23. Lohmander LS, Englund PM, Dahl LL et al. The long-term consequence of
anterior cruciate ligament and meniscus injuries: osteoarthritis. Am J Sports
Med 2007; 35: 1756—69. [PubMed][CrossRef]

24. Petersen W, Forkel P, Feucht MJ et al. Posterior root tear of the medial
and lateral meniscus. Arch Orthop Trauma Surg 2014; 134: 237—55.
[PubMed][CrossRef]

25. Pache S, Aman ZS, Kennedy M et al. Meniscal Root Tears: Current
Concepts Review. Arch Bone Jt Surg 2018; 6: 250—9. [PubMed]

26. Allaire R, Muriuki M, Gilbertson L et al. Biomechanical consequences of a
tear of the posterior root of the medial meniscus. Similar to total
meniscectomy. J Bone Joint Surg Am 2008; 90: 1922—31. [PubMed]
[CrossRef]

27. Badlani JT, Borrero C, Golla S et al. The effects of meniscus injury on the
development of knee osteoarthritis: data from the osteoarthritis initiative. Am
J Sports Med 2013; 41: 1238—44. [PubMed][CrossRef]

28. Stensrud S, Roos EM, Risberg MA. A 12-week exercise therapy program in
middle-aged patients with degenerative meniscus tears: a case series with 1-
year follow-up. J Orthop Sports Phys Ther 2012; 42: 919—31. [PubMed]
[CrossRef]

Which meniscus injuries require surgery? | Tidsskrift for Den norske legeforening


http://dx.doi.org/10.1002%2Fart.11088
http://dx.doi.org/10.1002%2Fart.11088
http://dx.doi.org/10.1002%2Fart.11088
http://dx.doi.org/10.1002%2Fart.11088
http://dx.doi.org/10.1002%2Fart.11088
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12905471&dopt=Abstract
http://dx.doi.org/10.1002%2Fart.11088
http://dx.doi.org/10.1177%2F0363546519858602
http://dx.doi.org/10.1177%2F0363546519858602
http://dx.doi.org/10.1177%2F0363546519858602
http://dx.doi.org/10.1177%2F0363546519858602
http://dx.doi.org/10.1177%2F0363546519858602
http://dx.doi.org/10.1177%2F0363546519858602
http://dx.doi.org/10.1177%2F0363546519858602
http://dx.doi.org/10.1177%2F0363546519858602
http://dx.doi.org/10.1177%2F0363546519858602
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31298923&dopt=Abstract
http://dx.doi.org/10.1177%2F0363546519858602
http://dx.doi.org/10.3109%2F17453674.2014.919558
http://dx.doi.org/10.3109%2F17453674.2014.919558
http://dx.doi.org/10.3109%2F17453674.2014.919558
http://dx.doi.org/10.3109%2F17453674.2014.919558
http://dx.doi.org/10.3109%2F17453674.2014.919558
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24800623&dopt=Abstract
http://dx.doi.org/10.3109%2F17453674.2014.919558
http://dx.doi.org/10.1056%2FNEJMoa0800777
http://dx.doi.org/10.1056%2FNEJMoa0800777
http://dx.doi.org/10.1056%2FNEJMoa0800777
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18784100&dopt=Abstract
http://dx.doi.org/10.1056%2FNEJMoa0800777
http://dx.doi.org/10.1109%2FIEMBS.2006.259378
http://dx.doi.org/10.1109%2FIEMBS.2006.259378
http://dx.doi.org/10.1109%2FIEMBS.2006.259378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17946937&dopt=Abstract
http://dx.doi.org/10.1109%2FIEMBS.2006.259378
http://dx.doi.org/10.1093%2Frheumatology%2F40.6.631
http://dx.doi.org/10.1093%2Frheumatology%2F40.6.631
http://dx.doi.org/10.1093%2Frheumatology%2F40.6.631
http://dx.doi.org/10.1093%2Frheumatology%2F40.6.631
http://dx.doi.org/10.1093%2Frheumatology%2F40.6.631
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11426019&dopt=Abstract
http://dx.doi.org/10.1093%2Frheumatology%2F40.6.631
http://dx.doi.org/10.1177%2F0363546507307396
http://dx.doi.org/10.1177%2F0363546507307396
http://dx.doi.org/10.1177%2F0363546507307396
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17761605&dopt=Abstract
http://dx.doi.org/10.1177%2F0363546507307396
http://dx.doi.org/10.1007%2Fs00402-013-1873-8
http://dx.doi.org/10.1007%2Fs00402-013-1873-8
http://dx.doi.org/10.1007%2Fs00402-013-1873-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24323059&dopt=Abstract
http://dx.doi.org/10.1007%2Fs00402-013-1873-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30175171&dopt=Abstract
http://dx.doi.org/10.2106%2FJBJS.G.00748
http://dx.doi.org/10.2106%2FJBJS.G.00748
http://dx.doi.org/10.2106%2FJBJS.G.00748
http://dx.doi.org/10.2106%2FJBJS.G.00748
http://dx.doi.org/10.2106%2FJBJS.G.00748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18762653&dopt=Abstract
http://dx.doi.org/10.2106%2FJBJS.G.00748
http://dx.doi.org/10.1177%2F0363546513490276
http://dx.doi.org/10.1177%2F0363546513490276
http://dx.doi.org/10.1177%2F0363546513490276
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23733830&dopt=Abstract
http://dx.doi.org/10.1177%2F0363546513490276
http://dx.doi.org/10.2519%2Fjospt.2012.4165
http://dx.doi.org/10.2519%2Fjospt.2012.4165
http://dx.doi.org/10.2519%2Fjospt.2012.4165
http://dx.doi.org/10.2519%2Fjospt.2012.4165
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22960783&dopt=Abstract
http://dx.doi.org/10.2519%2Fjospt.2012.4165

29. Kise NJ, Drogset JO, Ekeland A et al. All-inside suture device is superior
to meniscal arrows in meniscal repair: a prospective randomized multicenter
clinical trial with 2-year follow-up. Knee Surg Sports Traumatol Arthrosc
2015; 23: 211—8. [PubMed][CrossRef]

30. Nepple JJ, Dunn WR, Wright RW. Meniscal repair outcomes at greater
than five years: a systematic literature review and meta-analysis. J Bone Joint
Surg Am 2012; 94: 2222—7. [PubMed][CrossRef]

31. LaPrade RF, Matheny LM, Moulton SG et al. Posterior Meniscal Root
Repairs: Outcomes of an Anatomic Transtibial Pull-Out Technique. Am J
Sports Med 2017; 45: 884—91. [PubMed][CrossRef]

32. Weber J, Koch M, Angele P et al. The role of meniscal repair for
prevention of early onset of osteoarthritis. J Exp Orthop 2018; 5: 10.
[PubMed][CrossRef]

33. Noyes FR, Chen RC, Barber-Westin SD et al. Greater than 10-year results
of red-white longitudinal meniscal repairs in patients 20 years of age or
younger. Am J Sports Med 2011; 39: 1008—17. [PubMed][CrossRef]

34. Xu C, Zhao J. A meta-analysis comparing meniscal repair with
meniscectomy in the treatment of meniscal tears: the more meniscus, the
better outcome? Knee Surg Sports Traumatol Arthrosc 2015; 23: 164—70.
[PubMed][CrossRef]

35. Krych AJ, Reardon PJ, Johnson NR et al. Non-operative management of
medial meniscus posterior horn root tears is associated with worsening
arthritis and poor clinical outcome at 5-year follow-up. Knee Surg Sports
Traumatol Arthrosc 2017; 25: 383—9. [PubMed][CrossRef]

Publisert: 22 March 2022. Tidsskr Nor Legeforen. DOI: 10.4045/tidsskr.21.0540
Received 6.7.2021, first revision submitted 23.8.2021, accepted 7.12.2021.
Published under open access CC BY-ND. Downloaded from tidsskriftet.no 28 December 2025.

Which meniscus injuries require surgery? | Tidsskrift for Den norske legeforening


http://dx.doi.org/10.1007%2Fs00167-014-3423-5
http://dx.doi.org/10.1007%2Fs00167-014-3423-5
http://dx.doi.org/10.1007%2Fs00167-014-3423-5
http://dx.doi.org/10.1007%2Fs00167-014-3423-5
http://dx.doi.org/10.1007%2Fs00167-014-3423-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25381468&dopt=Abstract
http://dx.doi.org/10.1007%2Fs00167-014-3423-5
http://dx.doi.org/10.2106%2FJBJS.K.01584
http://dx.doi.org/10.2106%2FJBJS.K.01584
http://dx.doi.org/10.2106%2FJBJS.K.01584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23318612&dopt=Abstract
http://dx.doi.org/10.2106%2FJBJS.K.01584
http://dx.doi.org/10.1177%2F0363546516673996
http://dx.doi.org/10.1177%2F0363546516673996
http://dx.doi.org/10.1177%2F0363546516673996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27919916&dopt=Abstract
http://dx.doi.org/10.1177%2F0363546516673996
http://dx.doi.org/10.1186%2Fs40634-018-0122-z
http://dx.doi.org/10.1186%2Fs40634-018-0122-z
http://dx.doi.org/10.1186%2Fs40634-018-0122-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29607459&dopt=Abstract
http://dx.doi.org/10.1186%2Fs40634-018-0122-z
http://dx.doi.org/10.1177%2F0363546510392014
http://dx.doi.org/10.1177%2F0363546510392014
http://dx.doi.org/10.1177%2F0363546510392014
http://dx.doi.org/10.1177%2F0363546510392014
http://dx.doi.org/10.1177%2F0363546510392014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21278428&dopt=Abstract
http://dx.doi.org/10.1177%2F0363546510392014
http://dx.doi.org/10.1007%2Fs00167-013-2528-6
http://dx.doi.org/10.1007%2Fs00167-013-2528-6
http://dx.doi.org/10.1007%2Fs00167-013-2528-6
http://dx.doi.org/10.1007%2Fs00167-013-2528-6
http://dx.doi.org/10.1007%2Fs00167-013-2528-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23670128&dopt=Abstract
http://dx.doi.org/10.1007%2Fs00167-013-2528-6
http://dx.doi.org/10.1007%2Fs00167-016-4359-8
http://dx.doi.org/10.1007%2Fs00167-016-4359-8
http://dx.doi.org/10.1007%2Fs00167-016-4359-8
http://dx.doi.org/10.1007%2Fs00167-016-4359-8
http://dx.doi.org/10.1007%2Fs00167-016-4359-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27761625&dopt=Abstract
http://dx.doi.org/10.1007%2Fs00167-016-4359-8

