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ÖZ

Amaç: Bu çalışmada menisküs yırtığı cerrahisini öngörmede 
fizik muayene ve manyetik rezonans görüntüleme (MRG) 
bulgularının rolü araştırıldı.

Hastalar ve yöntemler: Ocak 2012-Mart 2018 tarihleri 
arasında menisküs yırtığı nedeniyle başka bir merkezde 
cerrahi önerilmiş, ancak takibine hastanemizde devam 
eden toplam 997 hastanın (563 kadın, 434 erkek; ort. yaş 
40.53 yıl; dağılım, 18-66 yıl) tıbbi verileri retrospektif 
olarak incelendi. Demografik ve klinik özellikler, fizik 
muayene bulguları ve MRG sonuçları dahil olmak üzere 
hasta verileri kaydedildi. Görsel analog ölçeği (GAÖ) 
skorları ve Diz İncinme ve Osteoartrit Sonuç Skoru 
(KOOS) değerlendirildi.

Bulgular: Manyetik rezonans görüntüleme ile değerlendirilen 
tüm hastalardan %62.4’üne özel hastanelerde cerrahi tedavi 
ve %37.6’sına devlet hastanelerinde cerrahi girişim önerildi. 
Bu hastaların yalnızca 282’si (%28.3) MRG değerlendirmesi 
ve fizik muayene sonrasında kliniğimizde menisküs yırtığı 
nedeniyle cerrahi olarak tedavi edildi. Tedavi öncesi medyan 
GAÖ skoru cerrahi yapılan grupta 7.0 (dağılım, 4-10) ve 
konservatif tedavi uygulanan grupta 6.0 (dağılım, 3-8) idi. 
Cerrahi sonrası altıncı ayda ve birinci yılda GAÖ ve KOOS 
skorları gruplar arasında benzerdi (sırasıyla p=0.940, p=0.203; 
p=116, p=0.057). Her iki grupta da tedavi sonrası ağrı skorları 
anlamlı düzeyde azalırken, KOOS skorları anlamlı düzeyde 
arttı (tümü için p=0.001).

Sonuç: Menisküs yırtıklarında cerrahi kararı, fizik muayene 
ve radyolojik bulgular ile birlikte verilmelidir.
Anahtar sözcükler: Artroskopi, klinik değerlendirme, manyetik 
rezonans görüntüleme, menisküs yırtığı, cerrahi dışı tedavi.

ABSTRACT

Objectives: This study aims to investigate the role of 
physical examination and magnetic resonance imaging (MRI) 
findings in predicting meniscal tear surgery.

Patients and methods: Medical records of a total of 997 
patients (563 females, 434 males; mean age 40.53 years; 
range 18 to 66 years) who were recommended surgery for 
meniscal tear in an external center, but continued follow-up 
in our hospital between January 2012 and March 2018 
were retrospectively analyzed. Data of the patients including 
demographic and clinical characteristics, physical examination 
findings, and MRI results were recorded. The visual analog 
scales (VAS) scores and the Knee Injury and Osteoarthritis 
Outcome Score (KOOS) were evaluated.

Results: Of all the patients evaluated by MRI, 62.4% were 
recommended surgical treatment in private hospitals and 
37.6% were recommended surgical intervention in state 
hospitals. Only 282 of them (28.3%) were treated surgically for 
meniscal tear after MRI evaluation and physical examination 
in our clinic. The median pre-treatment VAS score was 
7.0 (range, 4 to 10) and 6.0 (range, 3 to 8) in the patients 
undergoing surgery and undergoing conservative treatment, 
respectively. The VAS and KOOS scores were similar between 
the groups at the postoperative sixth month and first year 
(p=0.940, p=0.203; p=116, p=0.057, respectively). Pain scores 
significantly decreased, while the KOOS scores significantly 
increased after the treatment in both groups (for all p=0.001).

Conclusion: Decision for surgery should be solely based on 
physical examination and radiological findings in meniscal tears.
Keywords: Arthroscopy, clinical examination, magnetic resonance 
imaging, meniscal tear, nonsurgical treatment.

Citation:

Karakoç Y, Atalay İB. The role of magnetic resonance imaging and clinical assessments in predicting meniscal tear surgery.
Eklem Hastalik Cerrahisi 2019;30(2):85-90.

https://orcid.org/0000-0002-8804-0140
https://orcid.org/0000-0002-6210-4193


Eklem Hastalik Cerrahisi 86

Meniscal tears are one of the most common 
reasons for the adults to apply to a clinician for knee 
pain. About 35% of individuals over 50 years of age 
have a meniscal tear, and two-thirds of them are 
asymptomatic.[1] There are studies about the clinical 
validity of magnetic resonance imaging (MRI), 
physical examination, and medical history in the 
diagnosis of meniscal tears.[2] Clinical examination 
of the knee has been reported in the literature to 
reveal a meniscal tear with an accuracy ratio of 64 to 
85%. There are also studies that MRI is effective in 
defining meniscal, ligamentous, and tendinous injury 
and in predicting the degree of the chondral and 
osteochondral injuries.[3-5] Several studies have shown 
that MRI is the gold standard diagnostic tool in the 
noninvasive evaluation of the pathologies inside the 
knee.[6-8]

The most common reason of arthroscopic knee 
surgeries is the meniscal tears.[7] Partial excision or 
debridement (menisectomy) of the torn meniscus 
are the most common and known methods. There 
may be some risks after this type of operations, such 
as decrease in the meniscal functions in the knee, 
osteoarthritis, and cartilage destruction. Another 
method is the suturation of the tear. Although 
this method requires more experience and is more 
difficult, there is a possibility that the meniscus 
may heal. As acute tears happen mostly in sports 
injuries due to overloading, chronic tears are based 
on degeneration due to subtle traumas. On the other 
hand, healing potential is weak in degenerative tears 
due to inadequate blood supply. Though, conservative 
treatment programs implemented after tear in middle-
aged patients who are more prone to degenerative 
tears are found to be closely effective as partial 
menisectomy.

Surgical decision is not an easy one in pathologies 
regarding the inner joint. Complaints, anamnesis, 
physical examination findings, and MRI images 
must be evaluated together in making any treatment 
decision. Surgical treatment must be carried out 
to whom the symptoms are recurrent, despite 
conservative treatment. The superiority of the surgical 
treatment over conservative treatment has not been 
shown in selected patient groups.[9-12]

In the light of these data, a thorough physical 
examination has been thought to be the most effective 
in defining and choosing the treatment method of 
meniscal pathologies. In the present study, we aimed 
to investigate the role of physical examination and 
MRI findings in predicting meniscal tear surgery in 
patients referred from an external center.

PATIENTS AND METHODS

Medical records of a total of 997 patients 
(563 females, 434 males; mean age 40.53 years; range 
18 to 66 years) who were recommended surgery for 
meniscal tear in an external center, but continued 
follow-up in our hospital between January 2012 
and March 2018 were retrospectively analyzed. 
Those who had the initial diagnosis of meniscal 
tear with an evidence of MRI in an external center 
and recommended a surgical intervention were 
included. Those with incomplete medical records 
and pre- and post-treatment VAS scores were 
excluded from the study. A written informed consent 
was obtained from each patient. The study protocol 
was approved by the Dr. Abdurrahman Yurtaslan 
Ankara Oncology Training and Research Hospital 
Ethics Committee. The study was conducted in 
accordance with the principles of the Declaration 
of Helsinki.

Arthroscopic surgery group

Arthroscopic meniscus surgery was implemented 
to 282 patients (28.3%) of all patients included. The 
operations were done under pneumatic tourniquet 
application, and mostly spinal and general anesthesia 
was preferred. Partial menisectomy or meniscal 
suturing was chosen according to the suitability of the 
repair. They were allowed to mobilize with crutches, 
but not allowed to load the operated side during one 
month postoperatively. The patients who were under 
close follow-up were allowed full weight-bearing 
after two months.

Management of the non-operative group

A total of 715 patients (71.7%) were treated 
conservatively. The main goals of conservative 
treatment are to decrease pain and effusion, to keep 
muscle strength and joint proprioception, and to get 
patient back to normal walking pattern. Home-based 
physical therapy programs, resting, ice application, 
and non-steroidal anti-inflammatory drugs are the 
non-surgical treatment protocol in meniscal tears. 
Muscle relaxants and analgesics were also added to 
treatment for certain patients.

Assessment tools

The visual analog scale (VAS) was used to measure 
knee pain during the last week at rest and during 
daily activities and sports. No pain was graded 0 and 
maximal pain was graded 10 on a 100-mm scale. The 
Knee Injury and Osteoarthritis Outcome Score (KOOS) 
is a specific scale used in evaluating knee functions 
and knee-related quality of life. It is composed 
of five subscales as pain, patient’s perception for 
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other symptoms, daily life, sports and recreational 
activities, and 42 items.[13] Scoring ranges between 0 
and 100. 0 indicates abnormally high level of knee 
problems, while 100 indicates a healthy knee with 
no problems. The reliability and validity studies of 
the Turkish version of the KOOS were carried out by 
Paker et al.[14] Pain and KOOS scores were recorded 
in our clinic before the treatment and at six and 
12 months after the treatment.

Statistical analysis

Statistical analysis was performed using the IBM 
SPSS version 22.0 software (IBM Corp., Armonk, NY, 
USA). Categorical variables were expressed in number 
and percentage, while continuous variables were 
expressed in mean ± standard deviation (SD) and 
median (min-max) values. The relevance of continuous 
variables to normal distribution was evaluated using 
the visual (histogram and probability graphics) and 
analytical methods (Kolmogorov-Smirnov/Shapiro-
Wilk tests). For categorical variables, whether there 
was a difference with respect to frequency between the 

groups was compared using the chi-square test. The 
Mann-Whitney U test was used for the comparison of 
abnormally distributed data between the groups. The 
Wilcoxon test was used to evaluate the change in pain 
score before and after treatment. A p value of <0.05 
was considered statistically significant.

RESULTS

Among all patients, 56.5% of the MRI reports 
showed medial meniscal tear, 36.9% showed lateral 
meniscal tear, and 6.6% showed bilateral meniscal 
tear. Tear was located in the right knee in 49.7%, in 
the left knee in 45.2%, and bilateral in 5.1% (Table I). 
The distribution of the location of the meniscal tear 
according to the side was similar among the patients 
(p=0.824), (Figure 1).

Of the patients who were evaluated in an external 
center, 62.4% were recommended surgical treatment 
in private hospitals and 37.6% in state hospitals. 
Only 282 of them (28.3%) were treated surgically 
for meniscal tear based on MRI evaluation and 

TABLE I

Demographic and clinical characteristics of patients

Parameters (n=997) n % Mean±SD Median Min-Max

Age (year) 40.53±11.7 40.0 18.0-66.0
Gender

Female

Male

563

434

56.5

43.5
Side

Right knee

Left knee

Bilateral

495

451

51

49.6

45.2

5.1
Tear in magnetic resonance imaging

Medial

Lateral

Bilateral

563

368

66

56.5

36.9

6.6
The center of first application

State

Private

375

622

37.6

62.4
Treatment

Arthroscopic surgery

Conservative treatment

282

715

28.3

71.7
Arthroscopic surgery
Conservative treatment
Concomitant disease of the patients who
took conservative treatment (n=715)

Patellofemoral arthritis

Sinus tarsi syndrome

Sciatalgia

312

214

189

43.7

29.9

26.4

SD: Standard deviation; Min: Minimum; Max: Maximum.
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physical examination in our clinic (Table I). There 
was no significant difference in the age and sex 
of the patients undergoing surgery or conservative 
treatment (Table II). Among 375 patients who were 
recommended surgical treatment in an external 
center in state hospital, only 29.6% were treated 
surgically in our clinic, while of 622 patients who 
were recommended surgical treatment in a private 
hospital, only 27.5% were operated. The patients who 
were recommended surgical treatment in a state or 
private hospital were treated surgically at a similar 
rate in our clinic (p=0.474) (Figure 2).

According to physical examination and imaging 
results of 715 patients, 43.6% had coexisting 
patellofemoral arthritis, 29.9% had coexisting sinus 
tarsi syndrome, and 26.4% had additional sciatalgia. 

All these patients were given conservative treatment. 
While the patients with patellofemoral arthritis and 
sciatalgia were given medical treatment plus exercise, 
the patients with sinus tarsi syndrome were only 
given medical treatment.

Pre- and post-treatment pain scores are shown in 
Table 3. The median pre-treatment VAS score was 7.0 
(range, 4 to 10) and 6.0 (range, 3 to 8) in the patients 
undergoing surgery and undergoing conservative 
treatment, respectively. The VAS scores were 
statistically significantly higher than the conservative 
group (p=0.001). In addition, total KOOS scores before 
the treatment was significantly lower in the surgery 
group than the conservative group (p=0.001). The 
VAS and KOOS scores were similar between the 
groups at the postoperative sixth month and first year 

TABLE II

Baseline demographic characteristics of patient groups

Surgical treatment Conservative treatment

n % Mean±SD Median Min-Max n % Mean±SD Median Min-Max p

Age (year) 41.01±11.75 40.0 18.0-66.0 40,3±11,7 40.0 18.0-65.0 0.9661*
Gender

Female

Male

156

126

55.3

44.7

407

308

56.9

43.1

0.6452**

SD: Standard deviation; Min: Minimum; Max: Maximum; * Independent Sample t-test; ** Pearson chi-square test.

TABLE III

Pain scores before and after treatment

Surgical treatment Conservative treatment

Mean±SD Median Min-Max Mean±SD Median Min-Max p

Surgical treatment group
Pain score 6.8±1.2 7.0 4.0-10.0 1.2±1.2 1.0 0-6.0 0.001*

Conservative treatment group
Pain score 5.5±1.2 6.0 3.0-8.0 1.21±1.1 1.0 0-6.0 0.001*

p** 0.001 0.940
SD: Standard deviation; Min: Minimum; Max: Maximum; * Wilcoxon test; ** Mann-Whitney U test.

Figure 1. Distribution according to knee localization of meniscal 
tears on magnetic resonance imaging (p=0.824).
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(p=0.940, p=0.203; p=116, p=0.057, respectively). Pain 
scores significantly decreased, while the KOOS scores 
significantly increased after the treatment in both 
groups (for all p=0.001).

DISCUSSION

Meniscal tears are one of the leading causes 
of knee pain in orthopedic practice. Popping, 
clicking, and loosening may accompany to the pain. 
Furthermore, balance problems may be seen during 
walking.[15] In the diagnosis of meniscal tears, MRI 
is used frequently. Although the sensitivity and 
specificity of MRI are high, it may show meniscal 
tears incidentally in 20% of cases without any 
knee symptoms.[1] In several studies, false-positive 
MRI findings  mimicking meniscal tears such as 
meniscal degeneration, scar formation, or meniscal 
calcification were considered as overlooked tears in 
arthroscopy.[16,17]

There are both conservative and surgical 
methods in the treatment of painful meniscal 
tears. To decide surgery based on solely MRI 
findings is inadequate. Esmaili et al.[18] reported 
that physical examination had an accuracy of 
96.9%, while MRI had an accuracy of 85.9% in 
medial meniscal injuries and these ratio were 
85.4% and 73.8%, respectively for lateral meniscus 
injuries. The localization, the time elapsed, the 
type of tear, complaints, and physical examination 
findings must be considered in the decision-
making process. Surgical treatment must be carried 
out to whom the symptoms are recurrent, despite 
conservative treatment. Conservative treatment 
must be given as the first-line treatment choice to 
the appropriate meniscal tears. On the other hand, 
patients having mechanical symptoms are more 
suitable for surgery. Ryzewicz et al.[19] reported 
that a meticulous physical examination by an 
experienced clinician was as trustworthy as MRI in 
surgically treatable meniscal lesions.

In our study, the patients were younger in 
both treatment groups, compared to previous 
studies.[9-11,20,21] The age and sex distributions of the 
groups receiving surgical or conservative treatment 
were similar. Even if the pain score of the patients 
who underwent surgery was higher compared to 
those who did not undergo surgery before treatment, 
pain scores after treatment were found not to be 
statistically different. Even if they had mechanical 
pains, the patients who were treated conservatively 
had as good results as those who were treated 
surgically. In several studies comparing the results 
of conservative treatment and arthroscopic treatment 

showed that the results of conservative treatment 
were as satisfactory as that of surgical treatment in 
the literature.[9-11,20]

In the present study, physical functions of the 
patients were evaluated by the KOOS scores before 
the treatment and also at six and 12 months after 
the treatment. The physical functions in the surgery 
group were worse than that the conservative group 
before the treatment. A significant improvement was 
observed after the treatment in both groups. In 
addition, physical functions at six and 12 months 
after the treatment were similar for both groups. In 
this study, both treatment choices yielded similar 
results in the long-term in terms of pain and physical 
functions. In a meta-analysis conducted by van 
de Graaf et al.[22] including randomized-controlled 
studies comparing arthroscopic menisectomy and 
conservative treatment outcomes, surgical treatment 
was found to be superior to conservative treatment 
based on the KOOS scores. In this meta-analysis, 
there was no significant difference between the 
operation and conservative groups in terms of pain 
and physical functions according to the KOOS and 
scores at 12 and 24 months during follow-up. This 
finding is also consistent with the literature.[7,23,24]

In conclusion, our priority as orthopedic surgeons 
must be to treat the patient, not the imaging results. 
In meniscal tears, surgery decision should be merely 
based on both clinical examination and radiological 
findings together.
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