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Abstract: Previous studies have reported discrepant findings regarding the effect of age on meniscal repair results. 

This study aimed to determine the results of our patients aged ≥40 years with horizontal cleavage meniscal tears 

treated with all-inside meniscus sutures and to compare our results with the literature and evaluate the effect of sex 

on clinical outcomes. Seventy-five patients were included in this study: 52 men and 23 women. The mean age was 

44.3±1.9 years. The clinical results of meniscal repair were evaluated using preoperative and postoperative Lysholm 

scores and physical examination. The mean preoperative and 12-month postoperative follow-up Lysholm scores of 

the patients were 42.11±11.40 and 69.62±8.49, respectively. The preoperative and postoperative Lysholm scores 

differed significantly (p<0,05). The mean preoperative Lysholm scores were 40.85±11.39 and 45.33±11.06 in the 

male and female groups, respectively. The mean postoperative Lysholm scores were 69.00±8.76 and 71.24±7.73 in 

the male and female groups, respectively. The scores of the two groups, however, did not differ significantly. Fur-

thermore, sex had no effect on the clinical outcomes. Successful clinical results can be obtained with all-inside 

meniscal repair of isolated horizontal cleavage meniscal tears in patients aged ≥40 years. In the early follow-up, re-

operation was not needed, and the clinical results were found to be independent of gender.  
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INTRODUCTION 

 

The surgical treatment of meniscal tears has changed over the years. In the past, open meniscecto-

my was performed for the surgical treatment of meniscal tears1. Degenerative changes were detected in 

the knee as a result of further follow-up after open meniscectomy2. Partial meniscectomy and meniscal 

repairs are used as treatment approaches with the introduction of arthroscopy3. Meniscal tears are treat-

ed differently depending on the type, shape, location, and duration of the tear, as well as the patient's 

age. 

Horizontal cleavage meniscal tears are generally observed in older age groups. The probability of a 

horizontal cleavage meniscal tear occurring at age >40 years is approximately 36%. Conservative treat-

ment, partial meniscectomy, and arthroscopic repair are treatment options for horizontal cleavage me-

niscal tears4.  

The long-term success rate after all-inside meniscal repairs has been reported to be 73%5. The aver-

age failure rates after meniscal repairs have been reported to be 22%–24%6. However, some studies 

have reported that meniscal repair is not very effective in older age groups (age >40 years), whereas 

other studies have shown that age has no effect on treatment success7,8.  

Therefore, we aimed to determine the results of our patients aged ≥40 years with horizontal cleav-

age meniscal tears treated with all-inside meniscal sutures and to compare our results with the literature 

and evaluate the effect of gender on clinical outcomes.  
 

PATIENTS and METHODS 

 

The institutional committee's ethical criteria and the Helsinki Declaration of 1975, as revised in 

2013, were followed when conducting this retrospective investigation. The local review board granted 

permission to conduct human study (No 2020-217). 

Between January 2012 and December 2019, 355 patients underwent all-inside meniscal repair. Inclu-

sion criteria were patients aged 40 to 48 years with isolated horizontal meniscal tears without addition-

al intra or extra articular pathology, such as anterior cruciate ligament rupture, cartilage pathologies, 

without varus or valgus malalignment who were treated with arthroscopic all-inside meniscal repair 
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and had a follow-up period of >12 months. Patients with Lysholm 

scores in the preoperative and postoperative were included in the 

study. Exclusion criteria were as follows: additional anterior cruciate 

ligament injury, stage 2 and higher cartilage pathologies, previous 

knee surgery, smokers, patients with a horizontal tear smaller than 1 

cm and concomitant knee pathology. Patients with <12 months of 

follow-up and those with missing Lysholm scores were also excluded. 

Magnetic resonance imaging was performed in all patients to evaluate 

meniscal tears and additional pathologies before treatment. However, 

the diagnosis of meniscal tear was determined arthroscopically, not 

radiologically. 

 

Surgical Technique and Postoperative Care 

Arthroscopic all-inside medial meniscal repair was performed. 

Arthroscopic procedures were performed by two experienced ortho-

paedic surgeons. Routine anterolateral and anteromedial portals were 

used in the surgical procedures. All the knee compartments and menis-

cal tears were examined. All patients had a horizontal tear in the medi-

al meniscus, and all of them were repaired with the all-inside meniscal 

repair (Figures 1, 3). Meniscal repair was performed with FasT-Fix 

(Smith & Nephew, Andover, MA) all-inside meniscal repair device in 

all patients. No additional procedures, such as mechanical abrasion, 

fibrin clot delivery, augmentation, and use of gelatine hydrogels with 

fibroblast growth factor 2, were performed. Full weight bearing was 

not allowed for the treated side for 6 weeks, and exercises were per-

formed with a flexion range of <90°. 

 

Evaluation 

All patients were followed up regularly for a minimum of 12 

months postoperatively. The clinical results of meniscal repair were 

evaluated using preoperative and postoperative Lysholm scores and 

physical examination. Postoperative complications such as infection, 

deep vein thrombosis, hemarthrosis, arthrofibrosis, and mechanical 

limitation of the range of motion were evaluated. 

 

Statistical Analysis  

The compliance of the data to normal distribution was tested, and 

the Wilcoxon test, which is a non-parametric version of the paired t-

test, was used to compare preoperative and postoperative Lysholm 

scores, as they were not normally distributed. A paired t-test was used 

for comparison of preoperative and postoperative Lysholm scores of 

the male and female groups. Statistical significance was set at p<0.05, 

with a confidence interval of 95%. 

 

RESULTS 

 

Among 355 patients, 75 were finally included in the study (52 men 

(69.33%) and 23 women (31.66%)). The mean age was 44.37±1.93 

years, and the mean follow-up period was 21.89±4.49 months. Arthro-

scopic meniscal repair was performed on the right knee in 48 patients 

and on the left knee in 27 patients. One all-inside meniscal repair su-

ture was used in 60 patients; 2 sutures, 14 patients; and 3 sutures, 1 

patient. Four patients underwent hemarthrosis after surgery. One pa-

tient had arthrofibrosis. The hematoma was aspirated in patients with 

hemarthrosis. Arthroscopic release was performed in the patient who 

developed arthrofibrosis, and the patient was referred to the physical 

therapy and rehabilitation clinic in the early period. Table I shows the 

patient demographics and clinical results. The statistical analysis of 

the preoperative and postoperative Lysholm scores of the female and 

male patients showed no significant difference between the two 

groups (p≥0.05) (Table 2). 

 

DISCUSSION 

 

Our study reported successful clinical results with all-inside me-

niscal repair of isolated horizontal cleavage meniscal tears in patients 

aged >40 years. In the early follow-up, re-operation was not needed, 

and gender did not influence the clinical results. 

Vascularity in the periphery of the meniscus in people aged >50 

years regresses up to 10%–30%8. In elderly patients, the possibility of 

recovery of the repaired meniscus after meniscal repair is lower than 

that in younger patients8. Horizontal cleavage meniscal tears are non-

traumatic tears that are usually seen on a degenerative background and 

are usually found in older age groups9.  

Figure 1: Degenerative hor izontal cleavage meniscal tear  

Figure 2: All-inside meniscal repair 

Figure 3: Arthr oscopic view after  r ep 
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Repair results of non-traumatic isolated medial meniscal tears are 

worse than those of other meniscal tears10. The mean age of the pa-

tients in this study was 44.37±1.93 years, which is consistent with the 

age group in which horizontal cleavage meniscal tears on the degener-

ative background were observed. 

Advanced age was thought to be one of the causes of insufficiency 

after meniscal repair11. A recent study on patients aged >40 years and 

those aged <40 years found that a higher repair failure rate was not 

detected in patients aged >40 years and the insufficiencies after menis-

cal repairs were independent of age12.  

Good results have been reported for bone marrow stimulation, 

which can be an additional treatment for horizontal meniscal tears 

with repair13. In this study, additional procedures, such as mechanical 

abrasion, fibrin clot delivery, augmentation, and use of gelatine hydro-

gels with fibroblast growth factor 2, were not used for any patient. 

Regardless of the age of the athletically active patients, it is rec-

ommended to protect the meniscus tissue as much as possible and to 

repair the meniscus in meniscal tears even with extension to the avas-

cular zones14. A previous study reported no difference between the 

failure rates in patients with similar activity levels before surgical 

treatment with meniscal repair, and the failure rates were not affected 

by age. The failure rates were found to be worse in patients with low 

activity levels, regardless of age15.  

No difference was found in the early clinical results of patients 

who underwent meniscectomy and meniscal repair; however, clinical 

outcomes regressed in patients who underwent meniscectomy in the 

later follow-up period. The clinical outcomes were better in patients 

who underwent long-term meniscal repair16. Barret et al. reported a 

success rate of 86.5% in patients aged >40 years who underwent me-

niscal repair. They found that the results of meniscal repairs per-

formed with the appropriate surgical technique in appropriate meniscal 

tears were similar to the results achieved in younger patients17. Buyuk-

kuscu et al. studied meniscal repairs in patients over the age of 40 and 

discovered that the patient's functional capacity, the location of the 

tear, the degree of arthritis in the knee, and the meniscus tissue quality 

all affect treatment success rates18. However, no difference was found 

between the long-term clinical results of the study in which patients 

aged >40 years and those aged <40 years were compared and meniscal 

repair was performed using inside-out meniscus sutures.12 In our 

study, all meniscal repairs were performed using all-inside sutures, 

and early results were good in patients aged ≥40 years. We recom-

mend using an all-inside suture, especially in posterior horn horizontal 

cleavage meniscal tears, because the possibility of complications is 

lower with the use of all-inside sutures and the surgical technique is 

easier. 

A 5-year follow-up of patients aged ≥40 years showed that alt-

hough age and meniscal repair were not correlated, early meniscal 

repair was more inadequate in patients aged ≥40 years than in younger 

patients7. Our average follow-up period was 21 months, and we suc-

cessfully performed meniscal repair in patients aged ≥40 years.  

Compared to meniscal repairs, isolated partial menisctomies had a 

reduced rate of reoperation. In the short-term (0–4 years) follow-up, 

the reoperation rates were as follows: 1.4% after meniscectomy and 

16.5% after meniscal repairs; 16.5% need for surgery after meniscec-

tomy in the long-term follow-up (>10 years), and 3.9% after meniscal 

repair needed 20%19. Our study also did not report high rates of re-

operation in the early period after meniscal repair.  

After meniscal repair, Zimmerer et al. discovered that the failure 

rate was considerably higher in female patients5. The clinical results of 

male and female patients also did not differ significantly. As a result 

of our study the female sex has no effect on the repair results. 

Horizontal cleavage repair can restore contact pressure to near-

normal levels18. However, a meta-analysis reported no difference be-

tween the outcomes of repaired and non-repaired horizontal meniscal 

tears21. After employing the overlock approach to treat degenerative 

horizontal tears, Tiftikçi et al. reported improved Lysholm and Inter-

national Knee Documentation Committee subjective scores22. Our 

study also reported improved Lysholm scores after all-inside meniscal 

repair of isolated horizontal cleavage meniscal tears in patients aged 

>40 years. 

Our study has some limitations. First, our study did not include 

patients aged <40 years and a comparison group. Second, the preoper-

ative activity levels of the patients were not determined. 

 

Conclusion 

All-inside meniscal repair of isolated horizontal cleavage meniscal 

tears in patients aged >40 years yielded successful outcomes. In the 

early follow-up, re-operation was not needed, and the clinical results 

were found to be independent of gender. 
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  Number Minimum Maximum Mean Standard deviation 

Age (years) 75 41.00 48.00 44.3733 1.93665 

Preop LYHS 75 11.00 70.00 42.1067 11.40480 

Postop LYHS 75 37.00 80.00 69.6267 8.49129 

Follow-up period (months) 75 12.00 36.00 21.8933 4.99885 

Number of meniscus sutures 75 1.00 3.00 1.2133 ,44398 

Preop LYHS (female) 23 11.00 68.00 40.8 11.6 

Postop LYHS (female) 23 42.00 80.00 69.8 8.3 

Preop LYHS (male) 52 11.00 70.00 42.2 11.8 

Postop LYHS (male) 52 37.00 80.00 69.2 8.5 

LYHS: Lysholm score; Preop: preoperative; Postop: postoperative 

Table 1. Demographic data of patients and clinical r esults 

  

                           Gender 

  

Number 

  

Mean 

  

Standart deviation 

  

P value 

  Male 54 28,15 11,802 
0,484 Female 21 25,90 13,874 

Table 2. Compar ison in post-operative Lyscholm score increases by gender 
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