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Objectives: The purpose of this study was to evaluate
the results of the arthroscopic partial meniscectomy and
to investigate correlations between preoperative findings
and the clinical and radiographic results.
Patients and methods: The study included 49 patients
(49 knees; 28 females, 21 males; mean age 42 years; range
16 to 68 years) who underwent arthroscopic partial menis-
cectomy for medial (n=39) or lateral (n=10) meniscus tears.
Thirty patients (61.2%) were over 40 years of age at the
time of surgery. Final evaluations were made at the end of
a mean follow-up of 62.7 months (range 31 to 109 months)
with preoperative and postoperative Lysholm scores,
Tegner activity scores, standing anteroposterior x-rays of
both knees, and subjective evaluation of the patients.
Radiographic evaluations were made separately for medial
and lateral meniscectomy groups. The femorotibial axis,
medial and lateral clear spaces, and the degree of degener-
ation according to the Fairbank criteria were determined
and compared with the contralateral side.
Results: Functional results were excellent in 29 knees
(59.2%), good in 17 knees (34.7%), and poor in three knees
(6.1%). The mean Lysholm score showed a significant
improvement from 52.4 to 94.5 postoperatively (p<0.01).
The results were better in patients under 40 years of age and
in those without articular cartilage damage. Final radi-
ographs showed a trend to varus and valgus in the medial
and lateral meniscectomy groups, respectively. Compared
with the contralateral side, significant narrowing of the
medial joint space was detected in the operated knees after
medial meniscectomy (p<0.05). 
Conclusion: Early functional and subjective results of
arthroscopic partial meniscectomy are satisfactory. However,
radiographic narrowing of the joint space and angulation to
the varus may pose further problems in the long-term.
Key words: Arthroscopy; knee injuries/surgery; knee joint/radiog-
raphy; menisci, tibial/injuries/surgery.

Amaç: Artroskopik parsiyel menisektomi yap›lan hasta-
larda tedavi sonuçlar› de¤erlendirildi ve ameliyat öncesi
bulgular ve klinik ve radyografik sonuçlar aras›ndaki ilifl-
kiler araflt›r›ld›.
Hastalar ve yöntemler: Çal›flmaya, artroskopik parsi-
yel menisektomi uygulanan 49 hasta (49 diz; 28 kad›n,
21 erkek; ort. yafl 42; da¤›l›m 16-68) al›nd›. Otuz dokuz
hastaya medial, 10 hastaya lateral menisektomi yap›ld›.
Parsiyel menisektomi s›ras›nda 30 hasta (%61.2) 40 ya-
fl›ndan büyüktü. De¤erlendirmeler ameliyat öncesi ve
sonras› Lysholm skorlar›, Tegner aktivite skoru, her iki
dizin ayakta çekilen ön-arka radyografileri ve subjektif
de¤erlendirme ile yap›ld›. Radyografik de¤erlendirme-
ler medial ve lateral menisektomi gruplar›nda ayr› ayr›
yap›ld›. Ameliyat edilen dizlerde femorotibial eksen,
medial ve lateral eklem aral›klar› ve Fairbank ölçütleri-
ne göre dejenerasyon miktar› belirlendi ve di¤er taraf
ile karfl›laflt›r›ld›. Ortalama takip süresi 62.7 ay (da¤›l›m
11-109 ay) idi.
Bulgular: Fonksiyonel sonuçlar 29 dizde (%59.2) mü-
kemmel, 17 dizde (%34.7) iyi, üç dizde (%6.1) kötü bu-
lundu. Ortalama Lysholm skoru ameliyat sonras›nda an-
laml› bir düzelme ile 52.4’ten to 94.5’e ç›kt› (p<0.01).
K›rk yafl›n alt›ndaki hastalar›n ve k›k›rdak lezyonu bu-
lunmayan olgular›n sonuçlar›n›n daha iyi oldu¤u gözlen-
di. Radyografik olarak, medial menisektomi grubunda
varus, lateral menisektomi grubunda ise valgus e¤ilimi
gözlendi. Ayr›ca, medial menisektomi grubunda, medial
eklem aral›klar›nda karfl› dize oranla anlaml› derecede
daralma saptand› (p<0.05).
Sonuç: Artroskopik parsiyel menisektominin erken dö-
nemdeki fonksiyonel ve subjektif sonuçlar› baflar›l›d›r. An-
cak, medial eklem aral›¤›nda gözlenen daralma ve varus aç›-
lanmas› uzun dönemde baflka sorunlara neden olabilir.
Anahtar sözcükler: Artroskopi; diz yaralanmas›/cerrahi; diz ek-
lemi/radyografi; menisküs, tibial/yaralanma/cerrahi.
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Since long-term follow-up studies of open total
meniscectomy demonstrated poor results and seri-
ous degeneration of the knee joint, arthroscopic par-
tial resection has become a common surgical proce-
dure. Although repair of the meniscus, another
alternative treatment, seems to be more popular, it is
impossible for many types of tears which can be
treated by arthroscopic partial meniscectomy.
Several studies[1-5] reported good functional and sub-
jective results, allowing early weight-bearing,
return to function, and reduction of the cost of care.
However, radiographic changes were detected in
mid- to long-term follow-up studies.[2,4,6,7] An
increased degree of degeneration was shown and
radiographic results were poorer in knees with a
femorotibial anatomic varus alignment.[2,6]

The purpose of this study was to assess func-
tional results and early radiographic features fol-
lowing arthroscopic partial meniscectomy.

PATIENTS AND METHODS

A total of 229 patients with medial or lateral
meniscus tears and a stable knee underwent
arthroscopic partial meniscectomy between 1993
and 1999 at the author’s institution. All the proce-
dures were performed by the senior author. Of
these, 52 patients (54 knees) were eligible for post-
operative evaluation. Two patients with bilateral
involvement were excluded due to the lack of com-
parison with the control knee. One patient who
underwent total knee arthroplasty in another med-
ical center for serious degeneration that had for-
merly existed at the time of arthroscopic meniscec-
tomy was also left out of the series. The remaining
49 patients (49 knees; 28 females, 21 males) formed
the study group. Five patients who were unable to
return were not included in radiographic evalua-
tions, but they were questioned on the telephone
for functional results. The mean age at the time of
operation was 42 years (range 16 to 68 years).
Thirty patients (61.2%; 21 females, 9 males) were
over 40 years of age at the time of surgery. 

Involvement was in the left knee in 30 patients
(61.2%), and in the right in 19 patients (38.8%).
Medial and lateral meniscectomies were per-
formed in 39 patients (79.6%) and 10 patients
(20.4%), respectively. The type of meniscus tears
was vertical-longitudinal in 18 knees (36.7%),
bucket-handle in nine knees (18.4%), and radial in
six knees (12.2%). Degenerative tears were found

in 25 patients, with horizontal tears in 13 knees
(26.5%), and complex tears in 12 knees (24.5%).
Most of the tears (n=27, 55.1%) occurred in the pos-
terior horn of the menisci. Serious cartilage lesions
(grade 3 or 4 according to the criteria of
Outerbridge[8]) were present in 12 patients (24.5%),
11 of whom were females. The mean age of this
group was 55 years (range 43 to 68 years). In addi-
tion, 14 knees (28.6%) showed chondral degenera-
tion of grade 1 or 2. Focal full-thickness cartilage
defect was observed in four patients (8.2%).

Final evaluations were made at the end of a
mean follow-up of 62.7 months (range 31 to 109
months). Preoperative and postoperative Lysholm
scores[9] were compared. Preoperative and postop-
erative activity levels of the patients were evaluat-
ed using the Tegner activity scores.[10] For subjec-
tive evaluation, the patients were asked to define
their results by one of the following: excellent, bet-
ter, same, or worse. Physical examination included
evaluations for muscle atrophy, effusion, crepitus,
stability of the knee, range of motion, joint space
tenderness, and provocative tests for meniscal
pathology. The result was graded as excellent if the
Lysholm score exceeded 95, good if it was 85 to 94,
and poor if it was below 84.

For radiographic assessment, standing antero-
posterior x-rays of both knees were obtained in
each patient except for five patients who were only
available by telephone interviews. Evaluations
were made separately for medial and lateral
meniscectomy groups. The contralateral knees
were evaluated as controls. The femorotibial axis,
medial and lateral clear spaces, and the degree of
degeneration according to the Fairbank criteria[11]

were determined and compared with the con-
tralateral side.

Clear spaces were measured in millimeters at
the midpoint of each compartment and compared
with the other side. The femorotibial anatomic
angle was measured between the distal third line
of the femur and the proximal third one of the
tibia. Orthoroentgenograms of the patients to eval-
uate the hip-knee-ankle angle were not obtained.
Differences in the joint spaces and angles of both
knees were evaluated for any relationship with the
meniscectomy.

Statistical analyses of functional and radi-
ographic data were performed using Student’s t-
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test, paired t-test, and Wilcoxon signed-rank test. P
values of less than 0.05 were considered to be sta-
tistically significant.

RESULTS

Functional results were excellent in 29 knees
(59.2%), good in 17 knees (34.7%), and poor in
three knees (6.1%). The mean Lysholm score
showed a significant improvement at the last fol-
low-up (52.4±18.2 vs. 94.5±6.7; p<0.01). 

There were no significant differences between
the operated and nonoperated knees in terms of
range of motion and stability. Eight patients com-
plained of joint line tenderness and the provoca-
tive meniscus test was positive in six patients.
Quadriceps atrophy was detected in 11 knees and
eight patients had minimal joint effusion.

Activity levels improved postoperatively. Level 1
or level 2 activities were performed by 42 patients
(85.7%) and 16 patients (32.7%) before surgery and at
the last follow-up, respectively (Table I). Forty-three
patients (87.8%) improved to a higher level of activ-
ity compared to the preoperative status.

In the subjective evaluation, 23 patients (46.9%)
rated their knees as excellent, 22 patients (44.9%)
as better, whereas four patients (8.2%) reported no
difference after surgery.

Distribution of the results between males and
females were as follows, respectively: excellent, 16
(76.2%) vs. 14 (50.0%); good, 4 (19.1%) vs. 12
(42.9%); and poor, 1 (4.8%) vs. 2 (7.1%). The mean
Lysholm scores did not differ significantly
between males and females (95.5±7.9 vs. 93.5±5.4;
p=0.31). Subjective evaluations of males and
females were similar. However, compared to
females, males had higher levels of activity both
preoperatively and postoperatively, with final
activity level scores of 3.48 vs. 2.42, respectively.

The mean postoperative Lysholm score of the
medial meniscectomy group was significantly
higher than that of the lateral meniscectomy group
(95.6±5.2 vs. 90.7±10.3; p<0.05). 

There were no significant differences between
younger patients and those over 40 years of age
with regard to the mean Lysholm score (96.3±5.5
vs. 93.3±7.3; p=0.13) and the degree of patient sat-
isfaction.

Analyses of the results according to the type
and localization of meniscal tears showed no sig-

nificant differences with respect to the Lysholm
and Tegner activity scores. However, patients with
posterior horn tears or longitudinal tears were
more satisfied with their results.

The presence of a focal chondral defect was
associated with a less favorable outcome. The
mean Lysholm score of four knees with a full-
thickness chondral defect was 85.0±11.8 compared
to 95.3±5.6 of the knees without a defect. However,
the degree of chondromalacia did not have a sig-
nificant influence on the functional outcome, grade
1-2 and grade 3-4 chondral lesions were associated
with similar mean Lysholm scores (94.8±18.5 vs.
93.5±5.7) and patient satisfaction.

Radiographically, 44 patients were evaluated,
of which medial meniscectomy was performed in
34 patients. In this group, Fairbank changes were
assessed in both knees. For the contralateral knees,
17 patients (50%) had no radiographic evidence for
osteoarthritis at the last follow-up, while one
patient showed grade 4 osteoarthritis. For the
operated knees, 13 (38.2%) were classified as hav-
ing a higher grade of osteoarthritis according to
Fairbank changes. Twelve knees (35.3%) were
found to be normal and four knees (11.8%) were
classified as grade 4 (Table II). Radiographic dete-
rioration was also detected in the operated knees
in the lateral meniscectomy group. Two operated
knees and seven contralateral knees showed no
signs of osteoarthritis (Table II). 

In the medial meniscectomy group, the medi-
al joint space was measured as a mean of 4.5 mm
(range 1 to 7 mm) in the operated knees and 4.9
mm (range 2 to 8 mm) in the contralateral knees
(p<0.05). The lateral joint space in the operated
knees was wider compared to the contralateral
knees; however, this was not statistically signifi-
cant (p>0.05). 

The femorotibial anatomic alignment exhibited
a mean valgus of 1.7° on the operated side, and
3.2° on the contralateral side, the difference being

TABLE I

Postoperative changes in Tegner activity levels[10]

Activity level

1 2 3 4 5 6 7 8

Preoperative 26 16 5 2 0 0 0 0
Follow-up 6 10 23 5 3 1 1 0



statistically significant (p<0.05; Table III). Eight
operated knees (23.5%) had a varus alignment
compared to four varus knees of the control side.
In the lateral meniscectomy group, there were no
significant differences between the two knees with
respect to the medial and lateral joint spaces and
anatomic alignment (p>0.05; Table III).

DISCUSSION

Although many previous studies on arthroscopic
partial meniscectomies showed satisfactory early
and mid-term results,[2,6,7,12-14] deterioration in the
success rates was also reported during the further
course of follow-up.[5] Radiographic changes, albeit
less severe compared to open total meniscec-
tomies, were also observed.[1]

The rates of good and excellent clinical out-
comes after 10 years of follow-up were reported
to be 62% to 88% in different series.[2,5,6] Several
studies found no differences in the results with

respect to age and gender.[2,6] Partial medial
meniscectomy resulted in slightly better results
than did partial lateral meniscectomy, but this dif-
ference was not significant.[2] Clinically, our
patients showed higher Lysholm scores in the
medial meniscectomy group compared to the lat-
eral group; however, the two treatment groups
did not differ significantly with respect to activity
levels and patient satisfaction.

Many studies have demonstrated that accom-
panying cartilage lesions have a negative influ-
ence on the results of meniscal resection.[5,15,16]

Bonanomo et al.[15] observed decreasing success
rates in patients with higher grades of cartilage
degeneration. Schimmer et al.[5] showed that
patients with degenerative chondral changes did
not achieve preinjury levels of activity, and that
the effect of this degeneration became evident
with increasing time after surgery. Other studies
also emphasized the adverse effect of cartilage
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TABLE II

Comparison of degenerative changes in the operated and contralateral knees in the medial and
lateral meniscectomy groups according to the Fairbank criteria[11]

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4
n % n % n % n % n %

Medial meniscectomy
Operated knees (n=34) 12 35.3 11 32.4 4 11.8 4 11.8 3 8.8
Contralateral knees 17 50.0 9 26.5 5 14.7 2 5.9 1 2.9

Lateral meniscectomy
Operated knees (n=10) 2 20.0 4 40.0 2 20.0 2 20.0 –
Contralateral knees 7 70.0 1 10.0 2 20.0 – –

TABLE III

Comparison of the femorotibial anatomic alignment and the size of medial and lateral
joint spaces between the operated and contralateral knees 

Operated side Contralateral side p
(mean±SD) (mean±SD)

Medial meniscectomy (n=34)
Anatomic axis (° of valgus) 1.7±3.9 3.2±2.9 0.033
Medial joint space (mm) 4.5±1.5 4.9±1.4 0.048
Lateral joint space (mm) 5.6±1.4 5.4±1.4 0.121

Lateral meniscectomy (n=10)
Anatomic axis (° of valgus) 4.0±2.2 2.7±2.7 0.151
Medial joint space (mm) 4.6±0.9 4.7±0.4 0.796
Lateral joint space (mm) 5.0±0.9 5.3±0.6 0.168
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degeneration at the time of surgery on the out-
come of partial meniscectomy.[13,17] Our early
results showed no remarkable differences related
to the effect of chondral degeneration, but a pos-
sible effect of chondral defects was observed on
clinical outcomes.

Despite satisfactory functional outcomes,
radiographic changes also occur in the course of
follow-up. It is well-known that open total
meniscectomy is associated with a high frequen-
cy of arthrosis,[11,18] and meniscus surgery has
become more conservative, preserving as much
functional meniscal tissue as possible. However,
arthroscopic partial meniscectomy, which is a
more benign procedure than open total menis-
cectomy, also affects radiographic features of the
knee, especially following medial meniscec-
tomies. Radiographic evaluations of our patients
showed that there was narrowing of the medial
joint space and a tendency to varus alignment in
the medial meniscectomy group even five years
after surgery.

Hulet et al.[4] reported that, following arthro-
scopic medial meniscectomy, narrowing of the
medial joint space was found in 21% of the knees,
which was in remarkable contrast with only 11%
of the nonoperated knees. Andersson-Molina et
al.[1] compared long-term results of arthroscopic
partial and total meniscectomies and found nar-
rowing of the medial joint space in 24% of the
knees. They also noted that these radiographic
changes had no influence on activity and little
influence on knee function. We found significant
narrowing of the medial joint space in the medi-
al meniscectomy group compared to minimal
changes in the lateral meniscectomy group.
However, it should be noted that our follow-up
period was a mean of 5.2 years (62.7 months;
range 31 to 109 months). Burks et al.,[2] after a 15-
year follow-up, reported 0.7 mm and 0.8 mm of
narrowing in the medial and lateral joint spaces
following medial and lateral meniscectomies,
respectively.

In a rabbit model of total meniscectomy,
Messner et al.[19] observed significant decreases in
the size of the medial joint space. However, there
was no correlation between this narrowing and
histologic cartilage changes. They stated that
removal of the medial meniscus led to a permanent
narrowing without resulting in any cartilage

changes. However, formation of marginal osteo-
phytes and simultaneous cartilage changes noted
40 weeks after meniscectomy were interpreted as
some degree of cartilage degeneration, which
might result in a decrease in cartilage thickness
with time.[19]

Limb malalignment was reported as an adverse
result in several studies.[2,11,18,20,21] Fairbank[11] described
varus alignment on radiographs following open
meniscectomy. Similar findings were reported by
Jones et al.[22] in patients older than 40 years. Burks et
al.[2] noted a significantly increased degeneration in
the varus knees compared with valgus knees, with-
out any statistically significant difference between
the mean Lysholm scores. On the other hand,
McBride et al.[14] did not observe any relationship
between medial meniscectomy and the varus of the
knee. In our study, we found a significant increase in
the varus of the knees following arthroscopic partial
meniscectomy, but this did not affect early clinical
results.

Any medial displacement occurring in the
gravity center of the body results in an increased
stress in the medial compartment, which is
known to be a major factor of medial gonarthro-
sis.[18,23,24] Removing any meniscal tissue would
inevitably lead to some degree of disruption in
load transmission, shock absorption, and stabili-
ty of the joint. It has been shown that 50% of the
load in the medial compartment and more than
50% of the load in the lateral compartment are
transmitted through the respective menisci.[25]

Seedhom and Hargreaves[26] demonstrated that
removing even as little as 30% of the meniscus
increased joint surface contact forces by approxi-
mately 300%. Moreover, significant degeneration
was demonstrated after removal of the meniscus
resulting from significant decreases in the com-
pressive, shear, and tensile properties of the artic-
ular cartilage.[27] These two factors, the lack of
meniscal tissue and malalignment, lead to an
abnormal loading to the cartilages of the medial
femoral condyle and tibial plateau, triggering
early degenerative changes in the medial com-
partment. Therefore, patients should be followed
not only clinically, but also with regard to the
lower limb axis for a possible high tibial osteoto-
my in the future. Our early results showed a ten-
dency to valgus in the lateral meniscectomy
group, although the difference was not statisti-
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cally significant. Barret et al.[28] showed that clini-
cal results were adversely affected in patients
with a valgus alignment compared to those with
a neutral alignment. Higuchi et al.,[6] detected
signs of arthrosis in the valgus knees, but this
was not statistically significant. Hoser et al.[12]

analyzed the results of lateral meniscectomy after
10 years of follow-up and found that 39% of the
knees exhibited narrowing of the lateral com-
partment joint space. This was found to be %55
by Jaureguito et al.[29] after a follow-up of eight
years.

In conclusion, early clinical and radiographic
results of arthroscopic partial meniscectomy are
excellent and good. However, considering the
fact that most of the patients were young, our
findings of narrowing of the medial joint space
and a tendency to varus alignment after five
years of partial medial meniscectomy are some-
what suggestive of a possible high tibial osteoto-
my in the long-term follow-up of younger
patients.
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