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Abstract
Aim: The aim of our study was to evaluate the clinical results of arthroscopic repair and partial meniscectomy in the patients who 
had with meniscal tear.
Material and Method: A total of 113 patients who were admitted to our clinic for meniscal tear between 2009 and 2017 were included 
in our study. Sixty one patients who underwent arthroscopic meniscal repair and 52 underwent partial meniscectomy. All inside 
meniscal repair technique was used for all meniscal repairs. Clinical assessments included physical examination findings, Lysholm 
score, the IKDC score and visual analog score(VAS). Barret criteria were used for the clinical assessment of healing status.
Results: The patients who underwent meniscal repair, 54 (88.5%)  were male 7 (11.5%) were female. The mean age was 32 (19- 45) 
years. Our mean follow-up period was 47 (range; 24-109) months. Number of patients underwent only meniscal repair was 29 and 
concurrent anterior cruciate ligament reconstruction was 32. According to the Barret’s criteria’s patients had 18% surgical failure. 
The patients who underwent partial meniscectomy33 were male 19 were female. Our mean follow-up period was 29.5 (range; 24-
101) months. Eight patients (15.4%) had surgical failure. IKDC, Lysholm and VAS scores were statistically significantly improved 
postoperatively both in repair and partial meniscectomy group
Conclusion: Meniscus repair should be performed whenever possible independent from age of patient. When repair is not possible, 
partial meniscectomy also have good results at least in short term follow-up. 
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INTRODUCTION
Meniscus injuries are a common problem in orthopedics. 
Annual incidence is reported as 60-70 knees per 100,000 
(1). In the past, they were considered 'residual tissues 
without function (2). Today, almost all surgeons agree that 
the main idea is to preserve the meniscus tissue as much 
as possible.

Meniscus treatment methods have changed in the 
historical process. Total and partial meniscectomies were 
performed when arthroscopy was not used yet.However, 
meniscectomies have been shown to cause severe joint 
damage in the future (3,4). With the development of 
arthoscopy, repair options have come to the forefront 
in appropriate tears. Repair options include techniques 
such as inside-out, inside-out and all-inside. The 
advantages of existing treatment methods over each 
other are controversial. However, the all inside suture 
technique has reduced the chance of vascular nerve injury 

especially in treatment of posteior horn meniscal tears 
and the operation time has shortened thanks to the easier 
application of the technique (5). Partial meniscectomy is 
performed by preserving the meniscus tissue as much 
as possible in areas that are not suitable for repair and 
especially in areas where meniscus blood supply is low.

In our present study, we aimed to present our clinical results 
of meniscus injury, repairs and parsial meniscectomy in 
non-repairable patients with the help of Lysholm, IKDC 
and VAS scores and literature.

MATERIAL and METHODS
In this study, we retrospectively evaluated the patients 
who were admitted to our clinic for meniscal injury 
between 2009 and 2017.

Human research ethics approval was obtained from the 
local review board (dated 19.10.2018 and numbered 2018 
/ 19-6) prior to the initiation of any study activities.
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From the time of admission, we obtained examination 
information, clinical follow-up, functional scales and video 
recordings from the hospital registry system and archive. 
Physical examination, special tests, standinglateral X-ray 
and MRI (Figure 1) were used routinely for diagnosis.

        

Figure 1. Double posterior cruciate ligament sign on MRI 
revealing bucket-handle meniscal tear

Inclusion criteria were patients arthroscopicaly treated for 
meniscal injury with/without anterior cruciate ligament 
injury, age between 18-45, patients who had preoperative 
and postoperative knee scores and physical findings 
and followed for at least 2 years.Exclusion criteria were 
patients younger than 18 and older than 45, follow-up 
time shorter than 2 years, and patients who had missing 
data in medical records.

We identified 162 patients operated for meniscal injury by 
multiple surgeons in our clinic. One hundred and thirteen 
of them who met inclusion criteria were included to our 
study.These patients were divided into two groups as 
meniscus repair and parsial meniscectomy.

Following the selection and formation of patient groups, 
body mass indexes, age, gender, occupation, duration 
of complaints and time to surgery, whether they were 
subjected to trauma, return to sport (if have previous 
history of sport), follow-up periods, operation times, types 
of anesthesia, ACL reconstruction or not, shape, length, 
zone and location of the meniscus tear and number of 
sutures used to repair were evaluated.

Preoperative and postoperative International Knee 
Documentation Committee (IKDC) and Lysholm functional 
scoring were used for clinical evaluation (6-8).

Preoperative and postoperative visual analogue scale 
(VAS) was evaluated. Comparison of preoperative and 
postoperative clinical improvement was evaluated by 
physical examination using the Barrett criteria(Joint 
line tenderness, presence of knee effusion, McMurray 
provocation test). The presence of at least one parameter 
was considered a failure.

Surgical Technique
All of the patients were operated under spinal or general 
anesthesia.Usingstandartartroscopic knee portals 
(anteromedial and anterolateral),knee was evaluated. The 
type of the rupture, location, stability, structure, length, 
and zone of meniscus tissue were determined (Figure 2). 
Meniscus tissues which were not suitable for repair were 
partially resected. The ends of the torn meniscus were 
debrided and rasped. The meniscus tears, which were 
suitable for repair, were also repaired with the all inside 
technique (Figure 3). Fast-fix® (Smith & Nephew, Inc. 
Andover, MA, USA) orRapidLoc (DePuyMitek, Raynham, 
MA, USA) meniscus suture kits were used for repair 
(Figure 1). If there was an ACL rupture, reconstruction of 
ACL was performed using autolog hamstring graft.

                      

Figure 2. Arthroscopic view of bucket handle tear

Figure 3. Suturing of bucket handle meniscus after reduction

Statisical Analysis
SPSS for Windows version 22.0 software was used for 
statistical evaluation of our research data. Qualitative 
data were presented in number (n) and percentage (%), 
and quantitative data were presented in median (min-
max). The normal distribution of the quantitative data was 
determined by Kolmogorov-Smirnov test (p <0.05). Mann 
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Whitney U test was used to compare the groups in the 
quantitative data, and Wilcoxon test was used to examine 
the change (before- after) in the quantitative data. 
Statistical analysis of the qualitative data was performed 
using the Pearson chi-square test, Fisher's exact chi-
square test and Monte Carlo corrected chi-square test. P 
<0.05 was considered statistically significant.

RESULTS
Findings of Repaired Cases
There were 61 patients in repair group. Right knee was 
affacted in 33 and left knee in 28.Forty four patients had 
medial meniscus tear, 17 had lateral meniscus tear. ACL 
reconstruction was also performed in 32 patients. Thirty 
one(55.7%) of the patients was blue collar, 27 (44.3%) 
were white collar and housewife. None of our patients 
was professinal athlete. Forty-eight of the patients were 
engaged in amateur sport activities(e.g football and 
basketball).The mean duration of return to sports was 12 
monthsTwo of the patients described a history of trauma. 
Fifty-four patients (88.5%) were male and 7 (11.5%) were 
female. The mean age of was 32 years (range 19 to 45 
years). The mean BMI was 25.5 (range; 18.20 to 31.80). 

The distribution according to the type of rupture was 
7 oblique, 9 horizontal, 3 radial, 27 bucket stems, and 
15longitidunal. According to the site of blood supply, RR: 
35, RW: 22, WW: 4 patients. According to the location of the 
rupture, there were tears in the anterior root in 2 patients, 
in the trunk in 32 patients and in the posterior root in 27 
patients. The mean number of sutures used was 2 (range 
1 to 4). The tear length ranged from 10 to 35 mm.

The duration of complaints was 1 month to 120 months. 
The patients were operated on a mean of 12 months after 
their symptoms appeared. Twelve patients were operated 
in the acute period (before 8 weeks). The mean follow-up 
period was 47 (range; 24-109) months. 

The mean operation time was 90 (range; 30-150) min. 

All patients (100%) who had meniscus repair had at 
least one physical finding due to Barrett criteria before 
surgery. Postoperatively, this number was determined 
as 11 (18%);but none of them required revision surgery. 
The statistical analysis showed that the decrease in the 
number of patients with at least one physical examination 
findings was significant compared to the preoperative 
period.

When we evaluated recovery rates due to age groups(18-30 
and 31-45) u Barrett criteria was used. Recovery rate was 
82.6% for 18-30 age group and 83.6% for 31-45 age group. 
There was no statistically significant difference between 
the two age groups.

IKDC score improved from 21 to 96 postoperatively. 
Lysholm score improved from 22 to 96 postoperatively.
VAS score improved from 8 to 1. All the improvement of 
scores wasfound statistically significant (Table 1).

Table 1. Preoperative and postoperative scores of meniscus repair

IKDC Lysholm VAS

Preoprative 21 22 8

Postoperative 96 96 1

p value 0.0001 0.0001 0.0001

Findings of Patients Undergoing Partial Menisectomy
There were 52 patients who underwent partial 
meniscectomy. Right side was affected in 28 patients, left 
side in 24. ACL reconstruction was performed in 2 patients. 
Thirty three (63.5%) of the patients were male and 19 
(36.5%) were female. The mean age of the 52 patients was 
39 (range; 18 to 45) years. Medial meniscus was affected 
in 38 patients, lateral meniscus in 14. There were 26 (50 %) 
blue collar. Ten of the patients were engaged in sporting 
activities. Eleven patients had a previous trauma history.
The mean BMI value was 24.15 (range; 18.30-35.40). 

The distribution according to the rupture shape was 1 
oblique, 4 horizontal, 39 radial, 3 bucket stems. According 
to the site of blood supply, RR: 0,RW: 10, WW: 42 patients. 
According to the location of the rupture, there were 
tears in the anterior root in 6 patients, in the trunk in 18 
patients and in the posterior root in 28 patients. Parsial 
meniscectomy was performed in 52 patients. The tear 
length ranged from 10 to 25mm.

The duration of complaints was 1 month to 120 months. 
The patients were operated on a mean of 12 months after 
their symptoms appeared. Five patients were operated in 
the acute period (before 8 weeks). The mean follow-up 
period was 29.5 (range; 24-101) months. The mean time 
to return to sports was 6 months.The mean operation time 
was 50 (range; 25-120) min.

All patients (100%) who had meniscus repair had at least 
one physical finding due to Barrett criteria before surgery. 
Postoperatively, this number was determined as 8 patients 
(15.4%), but none of them require additional surgery. 
The statistical analysis showed that the decrease in the 
number of patients with at least one physical examination 
finding was significant compared to the preoperative 
period.

IKDC score improved from 36 to 90 postoperatively. 
Lysholm score improved from 35 to 90 postoperatively.
VAS score improved from 7 to 2. All the improvement of 
scores werefound statistically significant (Table 2).

Table 2. Preoperative and postoperative scores of partial 
meniscectomy

IKDC Lysholm VAS

Preoprative 36 35 7

Postoperative 90 90 2

p value 0.0001 0,0001 0.0001
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DISCUSSION
Recently, arthroscopic partial meniscectomy has become 
the gold standard in tears that have no chance of repair 
due to low cost, less complications, short hospital stay 
and ease of rehabilitation (9). As a matter of fact, we 
performed partial meniscectomy for tears that were not 
suitable for repair. Significant changes in IKDC, Lysholm, 
Barrettt and VAS scores of the patients indicate the clinical 
satisfaction of the patients. 

According to the literature, arthitic changes on radiographs 
of patients undergoing partial meniscectomy were 
significant, but the there were no correlation with clinical 
functional results (10,11). In other words, the reflection of 
radiological changes to the clinic may not be one-to-one 
or simultaneous. In knees without any instability, good-
excellent results can be achieved in 85-90% of patients 
after partial meniscectomy. It was reported in a study that 
81% of patients who underwent partial meniscectomy 
with a follow-up of 10 years or more had good-excellent 
results (12). In our study, the safety ratio in the group 
undergoing partial meniscectomy was evaluated as 90% 
at the end of minumum 2 years follow-up.

Barrettt et al. have defined joint tenderness, swelling, 
deadlock, and presence of Mc Murrey as simple clinical 
criteria for the assessment of recovery (13). We also used 
Barrettt criteria to assess postoperative improvement of 
patients, because it has no cost and a noninvasive method. 
Miao et al. compared 3 methods (MRI, second look 
arthroscopy and physical examination)to assess repair 
success (14). Although it is a subjective method, patient 
history and clinical evaluation with physical examination 
have been considered as the gold standard in their study 
(14). A tear can be seen on MRI after repair and this may 
cause problems between the patient and the physician. 
Eggli et al. reported that tear was reported on MR images 
in 24 (96%) of the 25 meniscus with successful recovery 
and reported that conventional MR was not safe (15). If 
necessary, clinical evaluation can be supported by imaging 
methods. The fact that MRI is noninvasive and easily 
accessible has increased its usability in the assessment 
after meniscus repair. However, edema and fibrous tissue 
formed during the recovery period can be perceived as 
pathological signal (16). Therefore, the diagnostic value of 
MRI in meniscus repair is controversial. In a study in which 
several sequences were combined, 92% sensitivity and 
99% specificity were reported (14). In this study, clinical 
evaluation was used because second look arthroscopy 
was interventional and routine clinical use was limited 
and the diagnostic value of MRI in meniscus repair was 
controversial.

Lysholm scoring is a frequently used test for functional 
evaluation of the knee (6). Again, IKDC scoring is one of 
the commonly used tests (6). In our study, a significant 
increase was achieved in both scoring in both groups. 
There was also a significant decrease in the VAS scores 
of the patients.

In literature, no correlation was found between age and 
healing of the meniscus (17). In our study, we also found 
no difference in terms of recovery between age groups. But 
tears that are suitable for repair are usually seen in young 
people. Young, active and traumatic tears between 12 and 
45 years are most suitable for repair. For this reason, we 
included patients aged 18 to 45 years. 

The male to female ratio was 7: 1 in our study . In the 
literature, this ratio is specified in the range of 2.5: 1 to 
4: 1 (18). This situation can be attributed to the fact that 
men are more prominent in social life and do more sports 
activities in our country. Alexander Zimmerer et al. in his 
study, the failure rate in women was lower than in men 
(19). In our study, the failure rate for males was 13%, 
while the failure rate for females was 57.1%, indicating a 
significantly lower success rate for females.

While the recovery rate of tears after trauma or sportive 
activity was 86%, the recovery rate of meniscus tears 
without any reported trauma or sportive activity was 
63.6%. We think that tears that do not have a history 
of trauma develop on a degenerative ground and this 
degeneration affects healing. If we consider that the tears 
of women with less participation in sport activities are 
more atraumatic, we can explain the failure rate of women. 
Again, the majority of housewives women do housework 
while crouching up and they create serious mechanical 
stresses on the repaired meniscus. We think that the 
meniscus repaired by crouching up and doing business 
negatively affects the healing process.

Researchers have generally published short-term results, 
such as two years after surgery, in meniscus repair. Lee 
et al. meniscus repair in the short-term follow-up to the 
long-term success rates are going down and 30% of these 
failure rates after 2 years of follow-up that occurred in 
the long-term (20). In our study, the mean postoperative 
follow-up period of the meniscus repair patients was 47 
months and this time was sufficient to evaluate recovery.

Stability is important to prevent development of knee 
arhritis (21). Since rupture usually occurs as a result of 
sportive injury, these ruptures are accompanied by ACL 
injuries. If the meniscus tear is accompanied by ACL 
injury, ACL reconstruction should be performed in same 
session after meniscus repair. ACL reconstruction is 
performed in the joint bleeding and the resulting fibrin 
clot as a result of the healing creates a plus effect (22,23). 
In addition, due to the fact that ruptures accompanying 
ACL rupture are frequently ruptured in the region, high 
healing is expected in the knees repaired in ACL (24). 
In studies evaluating short-term results, high recovery 
rates in meniscus repair were found with ACL (23,25). 
In the literature, success in meniscus repair and ACL 
reconstruction has been reported between 62-96% and 
in cases where meniscus repair was performed alone, the 
success rate is reported to be between 17-62% in short 
term (26-28). But in recent studies, it was emphasized 
that there was no difference between the meniscus repair 
results in knees with and without ACL tears (19,29,30). 
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In our study, the success rate in cases with meniscus 
repair with ACL reconstruction and meniscus repair only 
was evaluated as 81.3% and 82.8% retrospectively. There 
was no significant difference in terms of success and 
IKDC and Lysholm scores. The results of our study were 
also similar to the recent literature. 

Our study has several limitations. The most important 
limitaion of our study is retrospective design. Small 
number of patients is also a limitation. Short follow-up 
time is another limitation but it has been reported 2 years 
is enough to make clinical evaluation after meniscus 
surgeries. In long term, radiological changes may be seen 
in X-rays but as we mentioned it is not correlated with 
clinial results.

CONCLUSION
We found favorable results both in meniscal repair and 
partial meniscectomy posteratively comprared with 
preoprative physical examiation and clinical scores. 
We recommend meniscus repair whenever possible 
independent from age of patient. When repair is not 
possible, debridment also have good results at least in 
short term follow-up.
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