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Purpose: To describe clinical characteristics, surgical findings, and functional outcome after
arthroscopic repair of a unique type of meniscocapsular separation. Methods: We retrospec-
tively reviewed office charts, magnetic resonance imaging (MRI) scans, operative reports, and
arthroscopic images of 6 patients who underwent surgery between January 2007 and May 2009,
in whom a medial meniscocapsular separation measuring less than 5 mm in length was identified
and treated. Inclusion criteria were medial-side knee pain unresponsive to nonoperative man-
agement, negative MRI findings, and an isolated meniscocapsular separation injury detected on
arthroscopy and repaired with 1 stitch. Patients were contacted and completed questionnaires
that included subjective International Knee Documentation Committee, Tegner, and Marx
scores. Results: Of the 6 patients, 5 were female patients aged 14 to 18 years who were involved
in sports. All patients recalled an acute twisting knee injury. Symptoms were related mainly to
sports and were absent or very minimal during activities of daily living. On physical examina-
tion, the medial joint line was tender in all patients, whereas medial-side knee discomfort while
squatting (i.e., baseball catcher’s position) and McMurray tests were positive only in some. The
negative MRI scans used a 3-T magnet in 5 cases and a 1.5-T magnet in 1 case. The duration
of symptoms from injury to surgery was between 6 months and 9 years in 5 cases. On
arthroscopy, all patients had a medial meniscocapsular separation measuring less than 5 mm in
length that was identified when the tip of the arthroscopic probe was inserted into the lesion. This
was repaired with a single all-inside stitch. The mean latest follow-up was 31 months (range, 15
to 38 months). The mean subjective International Knee Documentation Committee score was 87
at latest follow-up. Tegner and Marx scores showed that after surgery, 5 patients regained their
preinjury level of activity. Conclusions: Meniscocapsular separation can involve a segment of
less than 5 mm in length, be occult on MRI, be challenging to visualize on arthroscopy, and lead
to chronic medial-side knee pain. Critical evaluation with a history, physical examination, and
careful arthroscopic inspection of the medial meniscus can lead to appropriate treatment with a
good to excellent outcome after repair. Level of Evidence: Level IV, therapeutic case series.
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Meniscocapsular separation is an uncommon in-
jury.1 It is typically accompanied by ligament

ears (anterior cruciate ligament [ACL], posterior cru-
iate ligament, medial collateral ligament).1-4 The in-
ured area usually involves over 1 cm of disrupted
eniscocapsular tissue, requiring several sutures for

epair.2,4

In this study we describe a series of patients who
presented with longstanding medial-side knee pain
that followed low-energy knee trauma and did not
respond to nonoperative management. Magnetic res-
onance imaging (MRI) scans, which used a 3-T mag-
net in 5 cases and a 1.5-T magnet in 1 case, a sagittal

and coronal slice width of 3.5 mm, and no intersection
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1537SMALL MEDIAL MENISCOCAPSULAR SEPARATIONS
gap, were negative in all cases. During arthroscopy,
there was a detachment of less than 5 mm in length
(measured with the right angle tip of the arthroscopic
probe used as a scale) at the capsular attachment of the
medial meniscus posterior horn or posterior horn–
body junction area. The injury was identified by in-
serting the tip of the arthroscopic probe into the lesion
showing meniscal instability. Contrary to previously
described meniscocapsular separations, no other sig-
nificant intra-articular abnormalities or ligament dis-
ruptions accompanied the injury. The purpose of this
study is to describe clinical characteristics and surgi-
cal findings of this pathology, as well as to report
functional outcome after arthroscopic repair. We hy-
pothesized that a good to excellent outcome is
achieved after repair of this type of meniscocapsular
separation.

METHODS

This study includes 6 consecutive patients who un-
erwent surgery by the senior author (R.G.M.) at a
ingle institution between January 2007 and May
009. Office charts, MRI scans, operative reports, and
rthroscopic images were reviewed. Inclusion criteria
ere medial-side knee pain unresponsive to nonop-

rative management (i.e., activity modification and
hysical therapy), physical examination findings indi-
ating tenderness on palpation of the medial joint line,
egative MRI findings, and an isolated meniscocap-
ular separation injury detected on arthroscopy and
epaired with only 1 stitch. In 5 patients the magnetic
esonance (MR) magnet was 3 T and in 1 case it was

TABLE 1. Patient Demographics, In

Case
No.

Age
(yr) Sex Injury Mechanism

Symptom-Related
Activity

1 17 F Twisting and pivoting
during soccer

Twisting and
pivoting during
soccer

2 14 F Twisting and pivoting
during soccer

Running

3 17 F Twisting and pivoting
during lacrosse

Long walks, running,
twisting, pivoting

4 15 F Jump landing during
gymnastics

Jumping

5 18 F Twisting during
figure skating

Long walks, stairs,
twisting

6 48 M Jump landing Long walks, jogging,
running
1.5 T. Sequences included fast spin-echo sagittal, ax-
ial, and coronal images, as well as inversion recovery
sagittal sequence images, performed with and without
fat suppression. Sagittal as well as coronal slice width
was 3.5 mm with no intersection gap between slices.
The repair technique included debridement of the me-
niscocapsular damaged tissue with a 4.5 mm full-
radius shaver, followed by a single all-inside No. 2-0
nonabsorbable suture in a horizontal-oblique configu-
ration. The intercondylar notch, just anterior to the
ACL, was then debrided with the shaver, causing
some bleeding to potentially promote healing of the
repair. The postoperative protocol included 3 weeks of
non–weight bearing and knee motion in a brace lim-
ited to 0° to 90° until 6 weeks. After 3 weeks, full
weight bearing was allowed. After 6 weeks, full mo-
tion was allowed, except squatting. Running was al-
lowed at 4 months and squatting with unrestricted
activities at 6 months. Patients were contacted and
completed functional questionnaires that included
subjective International Knee Documentation Com-
mittee score, Tegner activity level score, and Marx
activity level score. Descriptive statistics included in-
dividual as well as mean values for the functional
scores. The study was approved by our institutional
review board, and all participants signed informed
consent forms.

RESULTS

Table 1 presents patient demographics, injury char-
acteristics, and surgical findings. Of the 6 patients, 5
were female aged 14 to 18 years who were involved in

haracteristics, and Surgical Findings

RI Magnet and Interpretation

Symptoms
Duration

From
Injury to
Surgery

Area of Medial
Meniscocapsular
Separation and

Procedure

rmal findings 3 mo Posterior horn–body
junction, 1 all-
inside stitch

rmal findings 2 yr Posterior horn, 1
all-inside stitch

ild knee effusion, patellar
nosis

1 yr Posterior horn–body
junction, 1 all-
inside stitch

rmal findings 3 yr Posterior horn, 1
all-inside stitch

rmal findings 6 mo Posterior horn, 1
all-inside stitch

ld knee effusion, otherwise normal
ngs

9 yr Posterior horn–body
junction, 1 all-
jury C

M

3 T, no

3 T, no

1.5 T, m
tendi

3 T, no

3 T, no

3 T, mi
findi
inside stitch
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sports. All patients could recall an acute injury initi-
ating their symptoms, which involved knee twisting
during sports activity or landing from a jump. Symp-
toms were related mainly to sports and were absent or
very minimal during activities of daily living. Physical
examination in all patients showed tenderness on pal-
pation of the medial joint line. Other provocative
meniscal tests showed uncomfortable squatting (i.e.,
the position of a baseball catcher) in 5 of the 6 patients
and a positive McMurray test in 4 patients. Knee
examination was otherwise normal in all cases (i.e.,
ligament stability maintained and no effusion). The
MRI scans did not show any meniscus or menisco-
capsular injury pattern (Fig 1). The duration of symp-
toms from injury to surgery was between 6 months
and 9 years in 5 cases. For 1 patient (case 1), the
decision was made to proceed with surgery after only
3 months because the patient was unable to run and
she wanted to return to competitive soccer for the
upcoming season. During arthroscopy, all patients had
a small medial meniscocapsular separation that was
repaired with a single all-inside stitch. Before being
operated on at our institution, 1 patient (case 3) had a
history of negative arthroscopy findings with persis-

FIGURE 1. A 3-T MRI sagittal slice of a right knee not showing
abnormality at the medial meniscus posterior horn–body junction
area of a patient, where a small meniscocapsular separation was
found later during arthroscopy. The inset shows a coronal view,
indicating the location of the sagittal slice (white line), which

corresponds to the posterior horn-body junction area of the medial
meniscus.
tent symptoms. In this case the symptoms resolved
after repair of the small meniscocapsular separation.

Figures 2 through 5 show the arthroscopic findings.
This included a normal-appearing medial meniscus
viewed from the anterior-lateral portal (Fig 2). When
the lesion involved the posterior horn–body junction
area, it could be clearly seen when the tip of the probe
was inserted into the defect (Fig 3). In cases involving
the posterior horn, the lesion was identified when the
tip of the probe was inserted above and beyond the
highest peripheral rim of the meniscus into the lesion,
and the meniscus was then pulled slightly underneath

FIGURE 2. Normal-appearing medial meniscus viewed from
anterior-lateral portal.

FIGURE 3. A lesion involving the posterior horn–body junction
area is clearly seen when the tip of the probe is inserted into the

defect. The arrow points to the lesion. The dashed line overlies the
meniscocapsular junction. (MFC, medial femoral condyle.)
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the medial femoral condyle, showing instability of the
meniscus (Fig 4). This instability could be shown
when the probe was inserted into the lesion from
underneath the meniscus as well. The lesion was re-
paired with 1 all-inside No. 2-0 suture (Fig 5).

At the routine 6-month follow-up visit, medial joint
line tenderness resolved in all patients. The mean
latest follow-up was 31 months (Table 2). Five pa-
tients had a minimum of 24 months’ follow-up. The
mean subjective International Knee Documentation

FIGURE 4. A lesion (arrow) involving the posterior horn is iden-
ified when the tip of the probe is inserted above and beyond the
ighest peripheral rim of the meniscus into the lesion. The menis-
us is pulled underneath the medial femoral condyle (MFC), show-
ng instability of the meniscus.

FIGURE 5. The lesion is repaired with 1 all-inside suture. The
arrow points to the meniscocapsular lesion area after it is repaired.

The dashed line overlies the meniscocapsular junction. (MFC,
medial femoral condyle.)

c
p

Committee score was 87 at latest follow-up. The
Tegner and Marx scores showed that after surgery, 5
patients regained their preinjury level of activity com-
pletely or almost completely. These patients also re-
ported specifically that their medial pain resolved dur-
ing sports activity. Four of these involved high-level
competitive sports. In 1 patient, a 17-year-old girl
(case 3), symptoms resolved after surgery, and she
returned to full activity. However, at 15 months after
surgery, her medial pain gradually recurred. We there-
fore suspected failure of the repair, and she was sched-
uled to undergo revision arthroscopy. On revision, it
was apparent that the suture had pulled through the
meniscus, leading to a larger tear (Fig 6). A revision

TABLE 2. Functional Scores

Case
No.

Latest
Follow-up

(mo)

Subjective
IKDC

Score at
Latest

Follow-up
Tegner Score
(BI, BIS, C)

Marx Score
(BI, BIS,

C)

1 38 99 9, 7, 7 16, 8, 16
2 38 * 9, *, 9 16, *, 16
3 15 72 9, 2, 6 16, 0, 3
4 35 87 9, 7, 9 12, 8, 12
5 24 93 9, 2, 7 12, 4, 11
6 36 85 4, 4, 4 8, 4, 8

Mean 31 87 8, 4, 7 13, 5, 11

Abbreviations: IKDC, International Knee Documentation Com-
mittee; BI, before injury; BIS, between injury and surgery; C,
current (at latest follow-up).

*Information unavailable (incomplete patient compliance).

FIGURE 6. Revision arthroscopy image showing a meniscus tear

aused by the primary meniscocapsular repair suture, which had
ulled through the meniscus.
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1540 I. HETSRONI ET AL.
repair was carried out with a vertical outside-in repair
using 2 sutures (Fig 7).

DISCUSSION

Meniscocapsular separation is a rare injury that is
ypically accompanied by ligament tears.1-4 The sep-
ration usually involves more than 1 cm in length and
equires several stitches for repair.2,4 The lesions de-
cribed in this study may therefore represent a unique
ubgroup of meniscocapsular separations because this
njury was an isolated injury, involved not more than

mm in length, was occult on MRI and hard to
isualize on arthroscopy, and required only 1 stitch for
epair.

The data provided show that patients presenting
ith this injury share several characteristics. These

elate to patient demographics, mechanism of in-
ury, and symptom characteristics, as well as surgi-
al findings.
Of the 6 patients, 5 were female teenagers involved

n cutting and pivoting sports, and all 6 patients could
ecall a specific noncontact knee injury that initiated
he symptoms. We cannot explain the reason for
oung female predominance. Theoretically, this may
e related to the soft-tissue characteristics of the cap-
ular attachment or to specific anthropometric charac-
eristics of bone morphology and joint congruency, as
ell as sex-specific joint kinematics that may put the
osterior medial meniscocapsular tissue under tensile
tresses specifically in female patients. It has been shown

FIGURE 7. Revision vertical outside-in repair was carried out by
se of 2 sutures.
hat female patients have a poorer jump-landing tech- r
ique than male patients, characterized by less knee
nd hip flexion, more knee valgus moment and hip
nternal rotation motion, and greater knee joint load-
ng.5 Although this may contribute to the increased
isk of ACL injuries in female patients, in theory, such
ower limb mechanics may contribute to subtle medial-
ide knee injuries as well. The injury at the menisco-
apsular area may be an example of this, which could
ccur during a lower magnitude of forces compared
ith those required to result in an ACL injury. From
practical clinical standpoint, this observation may

aise the index of suspicion for this injury in this
pecific age group of female patients when medial-
ide knee pain after a twisting knee injury fails to
espond to nonoperative treatment.

In 4 cases the duration of symptoms was between 1
nd 9 years from injury to surgery. Although all
atients were clearly symptomatic during sports be-
ause of medial-side knee pain, their overall favorable
unction in daily activities permitted them to continue
ith nonoperative management for a prolonged dura-

ion. This could be related to 2 major factors in our
pinion. First, because the separation was of small
agnitude, we believe high loads (encountered during

ctivities such as cutting or jumping) are required to
ause meniscal displacement at the richly innervated
apsule and therefore pain at the site of injury. Thus,
ctivities of daily living that involve walking may not
ause sufficient tension to displace the meniscus and
tress the capsule to cause pain. Second, because the
eriphery of the meniscus is vascularized, some heal-
ng, though not optimal, may have taken place in some
f these cases. In such a scenario, the partially healed
eniscocapsular area may support activities of daily

iving but may not have been able to support higher
tresses as encountered during sports.

The physical examination findings in all 6 cases
howed at least 1 positive sign suggestive of a menis-
us or meniscocapsular injury. Whereas McMurray
ests and medial pain during full flexion were not
ositive in all cases, the medial joint line was always
ender to palpation. This emphasizes the importance
f medial joint line palpation specifically in this type
f injury, because other common tests may not be
ensitive enough.

The MRI findings, despite use of a 3-T magnet in 5
f 6 patients, were negative for meniscus or menisco-
apsular injury. Several subtle diagnostic criteria and
itfalls on MRI have previously been described to
elp in the diagnosis of injuries to the meniscocapsu-
ar area. These included meniscal displacement, pe-

ipheral meniscal corner tears, increased perimeniscal
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1541SMALL MEDIAL MENISCOCAPSULAR SEPARATIONS
signal intensity, and fluid deep to the medial collateral
ligament.6 However, even when Rubin et al.1 evalu-
ated MR images prospectively and retrospectively in
relation to knee arthroscopy to evaluate the accuracy
of MRI to diagnose meniscocapsular injuries, looking
for the previously mentioned specific signs, the posi-
tive predictive value of the MRI was less than 10%. It
is not surprising therefore that the small lesion de-
scribed in our patients was not detected on MRI. We
thus agree that because of the size of the lesion, it may
have been missed on the MRI scans. Another potential
explanation for the negative MRI findings may be
related to the fact that MRI is performed with the
patient lying supine, and therefore, with no body weight
applied to the meniscus, it may not be displaced (these
lesions were asymptomatic during everyday activities as
we described), concealing its existence.

MR arthrography is another option that could in-
crease the sensitivity of intra-articular pathology di-
agnosis. However, it has been shown that although
this MR modality may theoretically document inter-
position of contrast media between the meniscus and
the medial collateral ligament, practically, this finding
was present in the minority of knees with menisco-
capsular separations, putting into question the useful-
ness of this diagnostic tool.7 In addition, if significant
dema or fibrosis is present in the area of the menis-
ocapsular injury, contrast material may not locate in
his area.7 We proceeded with surgery in our patients
espite the negative imaging in view of the duration of
ymptoms and limitation in function. It was decided
hat the potential benefits from arthroscopic intervention
utweighed the risk of negative arthroscopy finding.
Arthroscopy should always follow an orderly ex-

mination with probing all knee compartments to
void overlooking a subtle injury. The cases presented
how how important this probing is, specifically in the
edial meniscocapsular area. The meniscocapsular

esions presented in this study were not obvious by
iewing with the 30° arthroscope from the anterior-
ateral portal. Adhering to principles as previously
escribed,8 as well as careful probing of the menisco-

capsular area from above and underneath the medial
meniscus allowed identification of the lesion. This is
of specific interest in 1 of our cases in which a pre-
vious arthroscopy had been performed at another in-
stitution after the initial injury but did not identify the
separation. Because symptoms persisted after that pro-
cedure despite a long period of rehabilitation, we
repeated the arthroscopy and repaired the lesion. This

case emphasizes the importance of being aware of this
injury and the careful critical probing of the menisco-
capsular area.

The functional scores in 5 of 6 patients support our
hypothesis, showing that a good to excellent outcome
with return to preinjury level of activity is achieved
after repair of the lesion. This is likely related to the
rich vascularity of the periphery of the meniscus,
which provides excellent healing potential in this area.

Long-standing medial-side knee pain after noncon-
tact knee injury should not be routinely diagnosed as
meniscus or meniscocapsular lesion. Other sources of
discomfort in this area include medial collateral liga-
ment injuries, articular cartilage injuries, bone bruise,
patellofemoral pain, and radicular symptoms from ei-
ther the hip joint or the lower lumbar spine. Before
any arthroscopic procedure is performed to address a
suspected meniscus pathology or meniscocapsular le-
sion, care must therefore be applied to rule out these
and other sources of pain that may respond to a
nonoperative approach. At the same time, clinical
suspicion should be applied to possible uncommon
lesions when history and physical examination sup-
port an intra-articular source for symptoms. An exten-
sive period of nonoperative treatment and watchful
waiting are therefore appropriate before considering
arthroscopy.

Weaknesses of this study include the small number
of cases, as well as the retrospective nature of the
study, which makes it impossible to estimate accu-
rately the prevalence of this injury in the population.

CONCLUSIONS

Meniscocapsular separation can involve a segment
of less than 5 mm in length, be occult on MRI, be
challenging to visualize on arthroscopy, and lead to
chronic medial-side knee pain. Critical evaluation
with a history, physical examination, and careful ar-
throscopic inspection of the medial meniscus can lead
to appropriate treatment with a good to excellent out-
come after repair.
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