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Background: Most studies regarding medial meniscus posterior root tear (MMPRT) report total Knee injury and Osteoarthritis
Outcome Score (KOOS) subscale values as important patient-reported outcomes, but there are few symptom-specific character-
izations of patients with MMPRT.

Purpose/Hypothesis: The purpose of this study was to characterize the prevalence and severity of symptoms and functional
limitations among patients with MMPRT based on item-level KOOS responses. It was hypothesized that patients with MMPRT
would show similar symptoms to those of other meniscal tear types, with items from the KOOS pain subscale forming a majority
of the most severe and prevalent symptoms.

Study Design: Cross-sectional study; Level of evidence, 3.

Methods: The records of 1466 patients with medial meniscus root tear between January 2017 and December 2021 at a single
institution were reviewed. KOOS subscale scores and item-specific responses from initial evaluation were collected for each
patient. Each KOOS item was scored on a scale from 1 (none/least severe) to 5 (extreme/most severe). Median and mean
item-level responses were calculated and ranked in order of most to least severe. For statistical analysis, item-level prevalence
rates were calculated as the proportion of patients reporting at least mild symptoms and ranked from most to least prevalent.

Results: Included were 61 patients with MMPRT verified on magnetic resonance imaging (MRI). The most severe items according
to item-level KOOS response were as follows: awareness of knee problem (mean, 4.62 [95% ClI, 4.47-4.78)), difficulty jumping
(mean, 4.06 [95% CI, 3.73-4.39)), difficulty twisting or pivoting (mean, 4.04 [95% CI, 3.76-4.32]), difficulty kneeling (mean, 3.98
[95% CI, 3.65-4.31]), and modification of lifestyle (mean, 3.94 [95% ClI, 3.69-4.20]). The most prevalent items were knee stiffness
later in the day, pain going up- or downstairs, difficulty ascending stairs, difficulty getting in and out of the car, difficulty twisting or
pivoting, awareness of knee problem, and modification of lifestyle, with all patients reporting at least mild symptoms for each. Of
the 11 most severe and prevalent symptoms, 8 came from the KOOS-Pain item-specific responses.

Conclusion: Pain-related items made up a majority of the most severe and most prevalent symptoms as identified by the item-
specific KOOS responses. However, meniscal symptoms commonly seen in other tear types, such as clicking and knee stiffness,
were still quite prevalent in patients with MMPRT.
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Medial meniscus posterior root tears (MMPRTSs) have bio-
mechanical consequences that mimic total meniscectomy
because of disruption of meniscal hoop stress resistance
and increased tibiofemoral joint contact pressures.!?” As
a result of these changes, MMPRT has been linked to the
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development of bone marrow edema, spontaneous osteo-
necrosis of the knee (SONK), and osteoarthritis.!%31:37:40-42
Surgical root repair is a promising treatment
option that can restore meniscal function for these
patients.»6:14:23:2627.29.39 A5 gych, early recognition of
MMPRT is important in order to discuss treatment options
with patients and avoid long-term degenerative changes.
The typical presentation of MMPRT is believed to be
much like that of any meniscal tear, with 2 notable excep-
tions: more severe pain than usual and a more abrupt
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onset.'®?2 However, definitive diagnosis of MMPRT gener-
ally relies on magnetic resonance imaging (MRI) and
arthroscopic findings,’ and it is unclear if there are specific
symptoms of MMPRT that can aid in its diagnosis.*2°

The Knee injury and Osteoarthritis Outcome Score
(KOOS) summary subscale scores and item-specific
responses have been used to describe the clinical presenta-
tion of patients with other meniscal injuries.'®3% To our
knowledge, there are no KOOS item-specific characteriza-
tions of the MMPRT phenotype. Such characterizations
would be helpful for clinicians to recognize the profile of
patients with MMPRT and set expectations regarding the
typical symptoms experienced by patients with MMPRT.

In this study, we aimed to describe the KOOS item-
specific presentation of MMPRT and report the most
severe and prevalent symptoms and functional limitations
in patients with MMPRT. We hypothesized that patients
with MMPRT would have symptoms similar to those of
other meniscal tear types, with items from the KOOS
pain subscale forming a majority of the most severe and
prevalent symptoms.

METHODS
Patient Population

After receiving institutional review board approval for the
study protocol, we reviewed the records of 1466 patients
with medial meniscus root tears identified using Interna-
tional Classification of Diseases, 9th and 10th Revision diag-
nosis codes (for tear of medial cartilage or meniscus of knee;
other meniscal derangements, unspecified medial meniscus;
and other meniscal derangements, posterior horn of medial
meniscus) between January 2017 and December 2021 at
a single institution. Included in this study were patients
with MRI-verified MMPRT, defined as a complete radial
tear within 5 mm of the posterior bony attachment of the
medial meniscus. Excluded were patients with incomplete
tear on MRI review; concomitant ligamentous, bone, or
other meniscal injury; no baseline KOOS questionnaire;
MRI obtained outside the study period; diagnosis of estab-
lished SONK on MRI review; previous ipsilateral knee sur-
gery; and MRI of insufficient quality. Informed consent was
not obtained due to the retrospective nature of the study.

Outcome Measures

Baseline descriptive characteristics were collected for each
patient, including age, sex, body mass index (BMI), race,
household income, and tobacco use. Data were also
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collected regarding the timeline of KOOS scoring relative
to symptom onset.

Individual patient responses to all KOOS questionnaire
items were collected at the time of initial evaluation. The
KOOS is a validated 42-item questionnaire that assesses
patients’ opinion about the symptoms and function of their
knee.®3? Each of the 42 items are classified into 1 of 5 sub-
scales: Pain (9 questions), Symptoms (7 questions), Func-
tion in Activities of Daily Living (ADL) (17 questions),
Function in Sport and Recreation (Sport/Rec) (5 questions),
and Knee-Related Quality of Life (QOL) (4 questions).
Responses to each item are scored on a scale from 1
(none/least severe) to 5 (extreme/most severe), and summary
subscale scores are calculated based on an aggregate of the
item-specific responses within each subscale. Scores are
transformed to a scale from 0 (representing extreme knee
problems) to 100 (representing no knee problems), as is com-
mon in orthopaedic assessment scales and generic measures.

Statistical Analysis

Statistical analysis was performed with SPSS Statistics
Version 29 (IBM Corp). Descriptive statistics and indepen-
dent ¢ tests were used to report KOOS subscale scores and
assess differences by sex. For the primary analysis, median
and mean item-specific responses were calculated as a mea-
sure of item severity. Item-level responses were treated as
continuous variables when calculating means and
medians. All items were ranked from most to least severe
according to median response, as the item-level data for
this project were not normally distributed (P < .001,
Shapiro-Wilk test). When needed, the mean value was used
to reconcile equivalency. The prevalence of each KOOS
item was also calculated. When calculating prevalence, the
presence of a symptom or functional limitation was defined
as response options 2 through 5 (ie, all except “none/least
severe”). All items were ranked from most to least prevalent.
We performed a subanalysis wherein KOOS item
responses were grouped as either symptoms (all items from
the Pain and Symptoms subscales) or functional limitations
(all items from the ADL, Sport/Rec, and QOL subscales)
according to the methods described by Skou et al.>® Items
related to symptoms and to functional limitations were
ranked separately according to severity and prevalence.

RESULTS
Patient Characteristics

After applying exclusions to the original 95 patients, 61
patients were included in the sample (34 patients were
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Patients with medial meniscus tear (n = 1466)

»| Excluded, did not meet inclusion criteria (n = 1371):
¢ No tear of posterior root

Patients with MMPRT (n = 95)

Excluded, other reasons (n = 34):

e Incomplete tear on MRI review (9)

e Concomitant ligamentous, bone, or other
meniscal injury (8)

* No baseline KOOS questionnaire (5)

e MRI not in study period date range (4)

¢ Diagnosis of established SONK on MRI review (3)

e Previous ipsilateral knee surgery (3)

e No MRI or MRI of insufficient quality (2)

v

v

Patients with MMPRT and baseline KOOS
questionnaire (N = 61)

Figure 1. Flow diagram of patient selection. KOOS, Knee
injury and Osteoarthritis Outcome Score; MMPRT, medial
meniscus posterior root tear; MRI, magnetic resonance
imaging; SONK, spontaneous osteonecrosis of the knee.

excluded for incomplete tear on MRI review [n = 9]; con-
comitant ligamentous, bone, or other meniscal injury [n =
8]; no baseline KOOS questionnaire [n = 5]; no MRI
obtained in study period date range [n = 4]; diagnosis of
established SONK on MRI review [n = 3]; previous ipsilat-
eral knee surgery [n = 3]; and MRI of insufficient quality [n
= 2]) (Figure 1). The mean age of the sample was 54.15 =
8.38 years, and 72.13% (44/61) of patients were female.
The mean BMI of the patients was 32.21 + 7.38 kg/m>.
Overall, 70.49% (43/61) of patients had right-sided injuries.
On average, patients were initially evaluated at 75.61 =
111.34 days after symptom onset. Other characteristics
can be found in Table 1.

KOOS Summary Subscale Scores

Among patients with MMPRT, the mean KOOS subscale
values in order of most to least severe were QOL (25.0 +
16.7), Sport/Rec (25.6 = 24.0), Pain (46.3 = 14.0), Symp-
toms (49.4 = 17.9), and ADL (51.7 = 15.9). There were
no statistically significant differences by sex for any of
the summary subscale scores (Table 2).

KOOS ltem-Specific Responses

The most severe item-specific KOOS responses were
awareness of knee problem (mean, 4.62 [95% CI, 4.47-
4.78)]), difficulty jumping (mean, 4.06 [95% CI, 3.73-
4.39)), difficulty twisting or pivoting (mean, 4.04 [95% CI,
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TABLE 1
Characteristics of the Study Patients (N = 61)*

Characteristic Value
Sex

Male 27.87 (17)

Female 72.13 (44)
Age, y 54.15 + 8.38
BMI, kg/m? 32.21 + 7.38
Race

White 90.16 (55)

All other races 3.28 (2)

American Indian/Alaska Native 1.64 (1)

Not provided 4.92 (3)
Ethnicity

Not Hispanic 88.52 (54)

Hispanic/Latino 3.28 (2)

Not provided 8.20 (5)
Median household income® 63,100.34 + 14,209.84
Tobacco use

Never 65.52 (38)

Former 29.31 (17)

Current 5.17 (3)
Laterality

Right 70.49 (43)

Left 29.51 (18)

“Data are reported as % (n) or mean * SD. BMI, body mass
index.
bReported in 2017-2021 US dollars.

3.76-4.32]), difficulty kneeling (mean, 3.98 [95% CI, 3.65-
4.31]), and modification of lifestyle (mean, 3.94 [95% CI,
3.69-4.20]) (Table 3). The most prevalent item-level
KOOS responses were knee stiffness later in the day,
pain while going up- or downstairs, difficulty ascending
stairs, difficulty getting in and out of the car, difficulty
twisting or pivoting, awareness of knee problem, and mod-
ification of lifestyle, with all patients reporting at least
mild symptoms for each. Symptoms and functional limita-
tions from all 42 KOOS items were seen in at least 75% of
patients with MMPRT (Table 3).

KOOS Items Related to Symptoms
Among Patients With MMPRT

The most severe symptoms among patients with MMPRT,
ranked from most to least severe, were as follows: knee
pain in general (mean, 3.92 [95% CI, 3.67-4.18]), pain while
twisting or pivoting (mean, 3.63 [95% CI, 3.35-3.91]), pain
while climbing stairs (mean, 3.61 [95% CI, 3.39-3.83)),
inability to straighten knee (mean, 3.52 [95% CI, 3.20-
3.84]), and swelling in knee (mean, 3.50 [95% CI, 2.54-
4.46]) (Table 4). Regarding the most prevalent symptoms,
100% of patients reported knee stiffness later in the day
and pain while going up- or downstairs, while 98% of
patients reported each of the following: pain while twisting
or pivoting, pain while bending the knee, pain while stand-
ing upright, and pain while walking on a flat surface
(Table 5). Overall, of the 11 most severe and prevalent
symptoms, 8 came from the KOOS pain items.
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TABLE 2
Comparison of KOOS Subscale Values According to Sex®
KOOS Subscale All (N =61) Men (n = 17) Women (n = 44) p
Pain (n = 52) 46.3 * 14.0 50.0 = 12.1 449 = 145 .246
Symptoms (n = 52) 494 + 179 53.1 £ 15.8 48.0 = 18.7 374
ADL (n = 52) 51.7 £ 159 52.6 = 14.0 51.4 + 16.7 .801
Sport/Rec (n = 51) 25.6 = 24.0 32.9 + 25.6 34.2 £ 23.3 .254
QOL (n = 51) 25.0 = 16.7 28.6 = 17.1 23.6 = 16.5 .352

“Data are reported as mean + SD. Missingness ranged from 7 to 10 patients. ADL, Function in Activities of Daily Living; KOOS, Knee
injury and Osteoarthritis Outcome Score; QOL, Knee-Related Quality of Life; Sport/Rec, Function in Sport and Recreation.

TABLE 3
Median and Prevalence of Item-Specific KOOS Responses Among Patients With MMPRT“

KOOS Subscale Median Mean  Prevalence
and Item Question (Rank) (Rank) (Rank)
QOL-1 How often are you aware of your knee problem? 5(1) 4.62 (1) 1.00 (1)
Sport/Rec-3 Difficulty jumping 4(2) 4.06 (2) 0.92 (26)
Sport/Rec-4 Difficulty twisting/pivoting on your injured knee 4(2) 4.04 (3) 1.00 (1)
Sport/Rec-5 Difficulty kneeling 4(2) 3.98 (4) 0.96 (17)
QOL-2 Have you modified your lifestyle to avoid potentially damaging activities to your knee? 4 (2) 3.94 (5) 1.00 (1)
Pain-1 How often do you experience knee pain? 4 (2) 3.92 (6) 0.96 (17)
Sport/Rec-1 Difficulty squatting 4(2) 3.88 (7) 0.96 (17)
QOL-3 How much are you troubled with lack of confidence in your knee? 4(2) 3.82 (8) 0.98 (8)
Sport/Rec-2 Difficulty running 4(2) 3.75 (9) 0.86 (39)
QOL-4 In general, how much difficulty do you have with your knee? 4(2) 3.65(10) 0.98 (8)
Pain-2 Pain while twisting/pivoting on your knee 4(2) 3.63 (11) 0.98 (8)
Pain-6 Pain while going up- or downstairs 4 (2) 3.61(12) 1.00 (1)
Symptoms-4 Can you straighten knee fully? 4(2) 3.52 (13) 0.94 (23)
Symptoms-1 Swelling in knee 4(2) 3.50 (14) 0.83 (41)
ADL-1 Difficulty descending stairs 3(15) 3.41(15) 0.98 (8)
ADL-2 Difficulty ascending stairs 3(15) 3.41(15) 1.00(1)
ADL-16 Difficulty with heavy domestic duties (moving heavy boxes, scrubbing floors, etc) 3(15) 3.35(17) 0.92 (26)
Symptoms-7 How severe is your knee stiffness after sitting, lying, or resting later in the day? 3(15) 3.24(18) 1.00 (1)
Pain-4 Pain while bending knee fully 3(15) 3.23(19) 0.98(8)
Symptoms-6 How severe is your knee joint stiffness after first awakening in the morning? 3 (15) 3.18(20) 0.96 (17)
Symptoms-2 Hear grinding, clicking, other noise 3(15) 3.15(21) 0.87 (38)
ADL-7 Difficulty getting in/out of car 3(15) 3.14(22) 1.00 (1)
ADL-5 Difficulty bending to floor/pick up object 3(15) 3.08(23) 0.98 (8)
Pain-5 Pain while walking on flat surface 3(15) 3.06(24) 0.98(8)
Symptoms-5 Can you bend knee fully? 3(15) 3.04(25) 0.88(37)
ADL-8 Difficulty going shopping 3 (15) 3.00(26) 0.94 (23)
ADL-9 Difficulty putting on socks 3(15) 2.96 (27) 0.92 (26)
ADL-10 Difficulty rising from bed 3(15) 2.96(27) 0.98(8)
ADL-12 Difficulty lying in bed (turning over, maintaining knee position) 3(15) 2.96(27) 0.92(26)
ADL-11 Difficulty taking off socks/stockings 3(15) 2.90(30) 0.92 (26)
Pain-9 Pain while standing upright 3(15) 2.90(30) 0.98(8)
ADL-3 Difficulty rising from sitting 3(15) 2.86(32) 0.90(35)
ADL-6 Difficulty walking on flat surface 3(15) 2.82(33) 0.96 (17)
Pain-3 Pain while straightening knee fully 3(15) 2.81(34) 0.89(36)
Symptoms-3 Knee catches or hangs up when moving 3(15) 2.79(35) 0.75(42)
Pain-7 Pain at night while in bed 3(15) 2.78(36) 0.92 (26)
ADL-13 Difficulty getting in/out of bath 3(15) 2.76 (37) 0.92 (26)
ADL-17 Difficulty with light domestic duties (cooking, dusting, etc) 3(15) 2.76(37) 0.96 (17)
ADL-4 Difficulty standing 3(15) 2.71(39) 0.94 (23)
ADL-15 Difficulty getting on/off toilet 3(15) 2.67(40) 0.92(26)
Pain-8 Pain while sitting or lying 3(15) 2.59 (41) 0.92 (26)
ADL-14 Difficulty sitting 2(42) 2.37(42) 0.86(39)

“Missingness ranged from 7 to 10 patients for each item. ADL, Function in Activities of Daily Living; KOOS, Knee injury and Osteoar-
thritis Outcome Score; MMPRT, medial meniscus posterior root tear; QOL, Knee-Related Quality of Life; Sport/Rec, Function in Sport

and Recreation.
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TABLE 4
Most Severe Symptoms Among Patients With MMPRT“

KOOS Subscale and Item Symptom Median (Rank) Mean (Rank)
Pain-1 How often do you experience knee pain? 4(2) 3.92 (6)
Pain-2 Twisting/pivoting on your knee 4 (2) 3.63 (11)
Pain-6 Going up- or downstairs 4(2) 3.61 (12)
Symptoms-4 Can you straighten knee fully? 4(2) 3.52 (13)
Symptoms-1 Swelling in knee 4(2) 3.50 (14)

“KOOS, Knee injury and Osteoarthritis Outcome Score; MMPRT, medial meniscus posterior root tear.

TABLE 5 KOOS Items Related to Functional Limitations

Most Prevalent Symptoms Among Patients With MMPRT
Among Patients With MMPRT*

The most severe functional limitations among patients

KOOS Subscale with MMPRT, ranked from most to least severe, were as
and Item Symptom Prevalence follows: awareness of knee problem (mean, 4.62 [95% CI,
- - 4.47-4.78)), difficulty jumping (mean, 4.06 [95% CI, 3.73-
IS)y mpéoms'7 Ién,ee Stlffnesi later in the day igg 4.39)), difficulty twisting or pivoting (mean, 4.04 [95% CI,
el oing up- or downstairs ' 3.76-4.32]), difficulty kneeling (mean, 3.98 [95% CI, 3.65-
Pain-2 Twisting/pivoting knee 0.98 4.31]) d dificati £ lifestyle ( 3.94 [95% CI
Pain-4 Bending knee fully 0.98 : » and moditcation o 1.es yle (mean, o. o Vb
Pain-9 Standing upright 0.98 3.69-4.20]) (Table 6). Regarding the most prevalent func-
Pain-5 Walking on flat surface 0.98 tional limitations, 100% of patients reported each of the fol-
lowing: difficulty ascending stairs, difficulty getting in or
“KOO0S, Knee injury and Osteoarthritis Outcome Score; out of the car, difficulty twisting or pivoting, awareness
MMPRT, medial meniscus posterior root tear. of knee problem, and modification of lifestyle (Table 7).
TABLE 6
Most Severe Functional Limitations Among Patients With MMPRT“
KOOS Subscale and Item Functional Limitation Median (Rank) Mean (Rank)
QOL-1 Awareness of knee problem 5(1) 4.62 (1)
Sport/Rec-3 Jumping 4 (2) 4.06 (2)
Sport/Rec-4 Twisting/pivoting on your injured knee 4(2) 4.04 (3)
Sport/Rec-5 Kneeling 4(2) 3.98 (4)
QOL-2 Modification of lifestyle 4(2) 3.94 (5)

“KOOS, Knee injury and Osteoarthritis Outcome Score; MMPRT, medial meniscus posterior root tear; QOL, Knee-Related Quality of Life;
Sport/Rec, Function in Sport and Recreation.

TABLE 7
Most Prevalent Functional Limitations Among Patients With MMPRT“
KOOS Subscale and Item Functional Limitation Prevalence
ADL-2 Ascending stairs 1.00
ADL-7 Getting in/out of car 1.00
Sport/Rec-4 Twisting/pivoting on your injured knee 1.00
QOL-1 Awareness of knee problem 1.00
QOL-2 Modification of lifestyle 1.00

“ADL, Function in Activities of Daily Living; KOOS, Knee injury and Osteoarthritis Outcome Score; MMPRT, medial meniscus posterior
root tear; QOL, Knee-Related Quality of Life; Sport/Rec, Function in Sport and Recreation.
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The most severe functional limitations were related to the
KOOS-QOL and KOOS-Sport/Rec items, and the most
prevalent functional limitations were related to the
KOOS-ADL and KOOS-QOL items.

DISCUSSION

In this study, we reported the most severe and prevalent
symptoms and functional limitations among patients
with MMPRT. The most severe symptoms were mainly
related to pain, including knee pain in general (mean,
3.92 [95% CI, 3.67-4.18]), pain while twisting or pivoting
(mean, 3.63 [95% CI, 3.35-3.91]), and pain while climbing
stairs (mean, 3.61 [95% CI, 3.39-3.83]). The most prevalent
symptoms were also mainly related to pain, with 100% of
patients reporting pain while going up- or downstairs
and 98% of patients reporting pain while twisting or pivot-
ing, pain while bending the knee, pain while standing
upright, and pain while walking on a flat surface. The
most severe functional limitations were related to sports
and recreation and quality of life, including awareness of
knee problem (mean, 4.62 [95% CI, 4.47-4.78]), difficulty
jumping (mean, 4.06 [95% CI, 3.73-4.39]), difficulty twist-
ing or pivoting (mean, 4.04 [95% CI, 3.76-4.32]), difficulty
kneeling (mean, 3.98 [95% CI, 3.65-4.31]), and modification
of lifestyle (mean, 3.94 [95% CI, 3.69-4.20]). The most prev-
alent functional limitations were related to activities of
daily living and quality of life, with 100% of patients
reporting difficulty ascending stairs, difficulty getting in
or out of the car, difficulty twisting or pivoting, awareness
of knee problem, and modification of lifestyle. Symptoms
and functional limitations from all 42 items of the KOOS
questionnaire were seen in at least 75% of patients.

Early diagnosis of MMPRT is important given its well-
known biomechanical consequences. The meniscus has
a unique structure, imparting hoop strain resistance that
allows it to act as a shock absorber in the tibiofemoral joint.
Tears of the posterior root disrupt meniscal hoop strain
resistance and render the meniscus functionless.l’?” As
a result of these consequences, MMPRT has been associ-
ated with the development of marrow edema, osteonecro-
sis, and osteoarthritis.!®31:3740-42 For most patients,
operative repair is preferable to nonoperative care, can
restore meniscal function, and has been shown to deliver
better outcomes than nonoperative treatment or partial
mensicectomy.*¢25-27.29,39

The typical presentation of patients with meniscal
tears, irrespective of tear type, includes distinct joint line
tenderness, effusion, and a history of mechanical symp-
toms, such as locking and giving way.® Patients also com-
monly report functional limitations such as difficulty
climbing stairs and pain while squatting.!” The diagnostic
value of these history and physical examination findings is
debated in the literature. Niu et al?® investigated the diag-
nostic value of 11 knee symptoms in patients with symp-
tomatic meniscal tears. Of the 11 symptoms, localized
pain, clicking, giving way, and catching were most associ-
ated with meniscal tear. However, other studies have
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found limited value in history and physical examination
findings in diagnosing meniscal tear.!” Additionally, it is
uncertain if there are different symptoms associated with
different types of meniscal tears. Some studies have sug-
gested that patients with MMPRT have more severe pain
than those with other meniscal tear types.'>2? However,
Englund et al'! found that the type and severity of menis-
cal tears do not correlate with the patient symptoms. As
such, MRI or diagnostic MRI is typically needed to confirm
the specific diagnosis and distinguish between tear types.

The KOOS is a valid and reliable tool for reporting out-
comes of knee injuries.®7810:12:13.2182-34 Aypong patients
with MMPRT at the time of initial evaluation, we reported
mean KOOS summary subscale scores between 25.0 and
25.6 for the Sport/Rec and QOL subscales and 46.3 to
51.7 for the Pain, Symptoms, and ADL subscales. In a ret-
rospective chart review of 47 patients with MMPRT,
Kodama et al®** reported a similar range and trend of
mean KOOS summary subscale scores (54.4 =+ 23.5
[Pain], 64.1 + 20.4 [Symptoms], 66.1 + 18.4 [ADL], 25.1
+ 22.4 [Sport/Rec], and 31.2 + 18.3 [QOL]). Baldwin
et al® performed an observational study of 1000 healthy
individuals stratified by age. For women in the 50- to 59-
year age-group, mean KOOS summary subscale scores
ranged from 83.1 to 97.6. While we did not include a direct
comparison with healthy individuals in the current study,
our patients with MMPRT appeared to have more severe
mean KOOS summary subscale scores than those reported
in the literature for the general healthy population. Fur-
ther studies should be conducted to directly compare
mean KOOS summary subscale scores in healthy individu-
als versus patients with MMPRT.

Baseline KOOS summary subscale scores have also
been reported for patients with medial meniscal tears, irre-
spective of tear type. In a retrospective study of 100
patients with isolated medial meniscal tears, Ebrahimi
et al® reported mean KOOS summary subscales ranging
from 21.50 to 58.40 (56.39 *= 20.67 [Symptoms], 52.08 +
19.41 [Pain], 58.40 = 19.70 [ADL], 21.50 = 21.72
[Sport/Rec], and 28.94 *+ 19.68 [QOL]). However, these val-
ues vary in the literature. For example, Skou et al®®
reported similar summary subscale scores for patients
with meniscal tears, while Hare et al*® reported less severe
summary subscale scores for patients with meniscal tears.
We did not include a direct comparison of mean KOOS
summary subscale scores for MMPRT versus other menis-
cal tear types. Further studies should be conducted to
investigate potential differences between tear types.

Skou et al®® used item-specific KOOS responses to
describe the individual symptoms seen in 641 patients
with meniscal tears, irrespective of tear type. Of the top
10 most prevalent items reported by Skou et al for patients
with meniscal tear, 6 were also included in the top 10 most
prevalent items for patients with MMPRT in the current
study: awareness of knee problem (patients with meniscal
tear vs patients with MMPRT: 99% vs 100%), difficulty
twisting or pivoting (98% vs 100%), pain while twisting
or pivoting (96% vs 98%), pain while going up- or down-
stairs (92% vs 100%), difficulty bending to the floor (97%
vs 98%), and pain while bending the knee fully (89% vs
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98%). The remaining 4 of the top 10 symptoms from Skou
et al were not ranked as high in our patients with MMPRT
but had similar absolute prevalence rates (88%-98% for
patients with meniscal tear vs 87%-96% for patients with
MMPRT). For example, we reported a similar prevalence
to Skou et al regarding grinding/clicking noise, a symptom
commonly associated with meniscal tears, even though it
was not in our top 10 (88% for patients with a meniscal
tear vs 87% for patients with MMPRT). When compared
with the patients from Skou et al, the patients with
MMPRT in our study more commonly reported other symp-
toms, such as knee stiffness later in the day (100%) and
knee stiffness in the morning (96%).

Many of the most prevalent symptoms that we reported
are less specific to meniscal tears and can be seen in many
knee pathologies. Numerous studies in the literature have
found that patients with meniscal tears commonly report
symptoms associated with osteoarthritis.'®®3%38 Further
studies should be performed to determine whether these
nonspecific symptoms are unique to MMPRT injury or
a result of underlying knee pathologies.

Limitations

Our study is not without limitations. First, we did not
include a direct comparison with healthy individuals or
patients with other types of meniscal tears, making it chal-
lenging to draw specific conclusions about the extent to
which patients with MMPRT are different from these pop-
ulations. Our study was also limited by the lack of follow-
up data from patients undergoing meniscal root repair.
In future studies, it would be interesting to compare
item-specific KOOS responses over time to see how item-
specific responses change based on treatment method. In
addition, we did not include information about the osteoar-
thritis severity of the patients. This makes it challenging
to determine which symptoms are specific to meniscal
tears and which symptoms are related to underlying oste-
oarthritis. Additionally, our study may be limited by the
ceiling effect, with many items having a prevalence near
100%. Lastly, our study was limited by its small sample
size. Multicenter follow-up studies should be performed
to better assess the symptoms experienced by patients
with MMPRT.

CONCLUSION

The findings of this study provide insight to physicians
about the symptoms and functional limitations that they
should expect in patients with MMPRT. Pain should be
considered as one of the defining symptoms of MMPRT,
as item-specific responses from the KOOS pain subscale
made up a majority of the most severe and most prevalent
symptoms. Notably however, meniscal symptoms com-
monly seen in other tear types, such as clicking and knee
stiffness, were still quite prevalent in patients with
MMPRT.

KOOS Item-Specific Responses in Patients With MMPRT 7
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