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Rezumat

compararea acurateţei artroscopiei cu RMN-ul în 
diagnosticarea leziunilor de rampă asociate cu leziunile de LCA.
Design: Studiu transversal.

Am inclus 100 de pacienţi cu ruptură completă
de LCA. Criterii de excludere: 1) ruptură parţială de LCA, 
2) intervenţie chirurgicală de revizie a LCA sau antecedente de
chirurgie la genunchi, 3) leziune multi-ligamentară a genunchiului,
4) ruptură extensivă a meniscului medial.

Nouă pacienţi au fost diagnosticaţi cu leziuni de rampă
asociate LCA. Toţi cei nouă prezentau semne la RMN, dar acestea
nu au fost semnificative statistic ( 2=1,884, FEp=0,348). Panta
meniscală medială medie pentru pacienţii cu leziuni de rampă a
fost de 2,88±0,46, iar pentru cei fără leziuni de 2,47±0,55 (T=2,146,
P=0,034), implicând semnificaţie statistică vizualizată prin artro-
scopie. Artroscopia este superioară în diagnosticarea leziunilor de
rampă.

Artroscopia este superioară în diagnosticarea leziunilor
de rampă datorită rentabilităţii, vizualizării directe şi capacităţii
de tratament imediat. Absenţa semnelor RMN specifice pentru 
leziunile de rampă susţine în continuare această concluzie.

LCA, leziune în rampă, artroscopie, genunchi,
menisc, RMN
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Abstract
To compare the accuracy of arthroscopy with MRI in diagnosing ramp lesions associated

with anterior cruciate ligament (ACL) injuries.
Design: Prospective observational study.

We included 100 patients with complete ACL tear. Exclusion criteria: 
1) Partial ACL tear, 2) ACL revision surgery or previous knee surgery, 3) Multi-ligamentous knee
injury, 4) Extensive medial meniscus tear.

Nine patients were diagnosed with ACL-associated ramp lesions. All nine had magnetic
resonance imaging (MRI) signs, but these were not statistically significant ( 2=1.884, FEp=0.348).
Mean medial meniscal slope for patients with ramp lesions was 2.88 ± 0.46, without was 2.47 ± 0.55
(T=2.146, P=0.034), implying statistical significance as visualized by arthroscopy. Arthroscopy is
superior in diagnosing ramp lesions.

Arthroscopy is superior in diagnosing ramp lesions due to cost-effectiveness, direct 
visualization, and immediate treatment capability. The absence of specific MRI signs for ramp
lesions further supports this conclusion.

ACL, ramp lesion, arthroscopy, knee, meniscus, MRI

Introduction

The knee joint consists of two menisci, medial
and lateral. Each represents a crescent made
of fibrocartilage (1). The medial meniscus lies
between the medial femoral and medial tibial
condyles with its posterior part being wider
(1). 

Śmigielski mentioned a five zone classifica-
tion of the medial meniscus: zone one: anterior
root; zone two: anteromedial zone; zone three:
at the level of the medial collateral ligament;
zone four: posterior horn of the medial 
meniscus (PHMM); zone five: posterior root (2).
One of the main functions of the medial 
meniscus is load distribution in the medial
compartment (1). The posteromedial part
plays an important role in preventing anterior
displacement, especially in anterior cruciate
ligament (ACL) deficient knees in what’s
known as the “Door stopper” effect (3).

The ramp area, as defined by Strobel, is the
capsular reflection, arthroscopically visible by
the superior posteromedial (SPM) recess of the
knee (4). Strobel also described ramp lesions
as a tear of the peripheral attachment of the
posterior horn of the medial meniscus (5). In

about 40% of ACL injuries, ramp lesions is
diagnosed (6). When associated, these patients
presented with a higher amount of dynamic
rotational laxity in comparison to isolated
ACL lesions (7). The loss of function can lead
to early osteoarthritis, pain, and decreased
quality of life, proving the importance 
preserving meniscal function especially at the
young age group (8-11).

However, even with the greater laxity, it is
very difficult to clinically diagnose ramp
lesions due to the lack of sensitivity or specific
tests (12). While arthroscopy is the gold stan-
dard of diagnosis (13), standard anterolateral
and anteromedial portals can miss ramp
lesions as it lies in a blind spot (5,14). 
To accurately diagnose ramp lesions, inter-
condylar and posteromedial arthroscopic 
portals can be utilised, however, these are not
routinely done (6,15-17).

Up to now, there is no specific consensus
regarding the MRI diagnosis of ramp lesions,
implying that a set of criteria will help in pre-
operative diagnosis of ACL-associated postero-
medial meniscal tears. We aim at determining
the incidence of ramp lesions in cases under-
going ACL reconstruction.
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Material and Methods

We have conducted a prospective observational
study where we have included 100 patients
who attended El-Hadra Orthopaedics and
Traumatology University Hospital within the
time frame of November 2017 to November
2019 and presented with complete ACL tear.
Clinical and radiological examinations, and
arthroscopic ACL reconstruction in addition to
evaluation of the ramp area were done. We
excluded patients with 1) Partial ACL tear; 2)
ACL revision surgery or history of previous
knee surgery; 3) Mult-ligamentous knee
injury; 4) Extensive medial meniscus tear.

Patients of all ages and characteristics gave
informed consent.

We registered the patients’ personal data
(Name, age, sex, occupation, address).
Additionally, we recorded a detailed medical
history regarding the injury: 1) Mechanism of
injury; 2) Duration of injury (Time from injury
till the day of operation); 3) Present complaint
(Pain, locking (presence of a fixed flexion
deformity of any degree since the time on
injury), instability symptoms such as giving
way of the knee with pivoting movements and
swelling); 4) Past medical history; and 5)
History of previous operations. The examina-
tion included: 1) Gait, 2) localized swelling, 3)
deformity, 4) localized tenderness, 5) effusion,
6) range of motion, 7) special tests (Squat test,
McMurray test, Anterior drawer test, Lachman
test, and stress valgus and varus tests).

We submitted all included cases to two
imaging techniques: Plain X-ray and Magnetic
resonance imaging (MRI) Anteroposterior and
lateral X-ray views were taken. However, for
the MRI, the patient lay supine with the knee
extended through the knee coil. We looked for
MRI signs suggestive of ramp lesions: edema
of the posterior capsule, irregular posterior
margin of the medial meniscus, a vertical tear
in the peripheral PHMM, peri-meniscal fluid,

and interposed fluid in-between the PHMM
and capsule margin.

Finally, we performed both the standard
anteromedial & anterolateral diagnostic
arthroscopy, and the seldom used intercondy-
lar portal.

Utilising the Statistical Program for Social
Science (SPSS) V 20.0. we analysed our data.
We used mean and standard deviation to 
represent quantitative data, and frequency
and percentage to represent qualitative data.
We applied the Chi-square test for categorical
variables and Fishers Exact for correction of
chi-square when greater than 20% of the cells
have an expected count of less than four or less
(i.e. tables of two by two).

Regarding distribution, we applied the 
student t-test for normally distributed quanti-
tative variables and the Mann-Whitney test
for abnormally distributed quantitative 
variables.

Results

Patients' ages ranged from 18 to 40 years,
with 54% between 30 and 40 years. The cohort
consisted of 94 males and 6 females, with 65%
having right knee injuries and 35% left knee
injuries. Twisting injuries occurred in 60%,
while non-twisting injuries were reported in
40%. Forty patients presented within three
months of injury, 52 between three to six
months, and 8 after six months. According to
the International Knee Documentation
Committee (IKDC), patients were classified as
level 1 (22%), level 2 (32%), level 3 (25%), and
level 4 (21%). 

Ramp lesions were present in 9% of
patients who underwent ACL reconstruction.
Patients with ramp lesions ranged in age from
19 to 39 years (mean 32.44 ± 6.37, median
35.0), whereas patients without ramp lesions
were aged 18 to 40 years (mean 25.80 ± 5.98,
median 24.0). The t-value was 3.163, and 
the P-value was 0.002, indicating age was 
statistically significant. 
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All patients with ramp lesions were males,
compared to 93.4% males and 6.6% females in
those without ramp lesions (Chi-square value
0.631, Fisher Exact P-value 1.000, indicating
gender was not statistically significant). 

The duration of injury was found to be 
statistically significant with longer duration
the more possibility for having a ramp lesion.
The mean duration of injury for patients with-
out ramp lesions was 3.26 ± 1.99 months
(median 3.0), while for patients with ramp
lesions, it was 4.67 ± 2.0 months (median 5.0).
The Mann Whitney test (U value) was 241.500
with a p-value of 0.040, 

Eighty percent of ACL injury patients 
experienced giving way, compared to 55.6% of
patients with ramp lesions (Chi-square value
3.694, Fisher Exact P-value 0.076).

MRI indicated 84% of patients had positive
signs, with no statistical significance between
those with and without ramp lesions 
(Chi-square value 1.884, FE P-value 0.348).
Perimeniscal fluid was significantly more
prevalent among patients with ramp lesions
(Chi-square value 5.019, FE P-value 0.039). 

The medial meniscal slope was found to be
statistically significant, with patients with
ramp lesions having a mean of 2.88 ± 0.46
(median 3.0), compared to those without ramp
lesions (mean 2.47 ± 0.55, median 2.50; 
T-value 2.146, P-value 0.034).

Discussion

The incidence of ramp lesions associated with
ACL injuries was nine percent in our sample.
Balazs GC (18) also mentioned in a 2019 study
that in patients operated for ACL injuries, the
incidence of ramp lesions was 42 %.

Regarding our study, the higher the age 
of patients, duration of injury, and medial
meniscal slope, and presence of peri meniscal
fluid on MRI, the higher the incidence of ramp
lesions. However, peri meniscal fluid on MRI
should only be considered a predictive feature
and not a diagnostic feature.

Additionally, Alexander Bumberger (13)
systematically reviewed 27 studies regarding
ramp lesions and concluded an incidence of 9

to 24% with a higher suspicion in patients
with an increased meniscal slope and 
prolonged duration of injury, supporting the
results of our cross-sectional study.

On the contrary, gender, side impacted,
mode of injury, locking and giving away, level
of activity, and the following MRI signs: 
completely interposed fluid, oedema of 
posterior capsule, irregular posterior margin of
meniscus, vertical tear in peripheral PHMM,
and posteromedial bruising had a weak 
correlation with ramp lesions and were of no
statistical significance.

Nonetheless, Yeo Y (19) in a 2018 retros-
pective study stated that completely inter-
posed fluid and irregular posterior margin of
the meniscus were the most sensitive MRI
signs in diagnosis of ramp lesions. It was 
also found that posteromedial bone marrow
oedema during MRI predicted the presence of
ramp lesions on arthroscopic assessment in a
2019 study (18).

Amin in a 2019 (20) study also stated 
that needle arthroscopy is cost-effective in
comparison to MRI.

Arthroscopy is also better regarding 
evaluation as it allows for direct visualisation
and immediate treatment of ramp lesions (21).

We included patients of different ages, dura-
tion of injury, impacted side, mode of injury,
levels of activity, and presence of different
MRI signs and complaints representing a
focused examination procedure. Our study
also has a prospective design, allowing for 
systematic data collection and analysis. This
significantly reduces the probability of bias
attributed to retrospective studies.

However, our study was limited by the
small sample size, single centre, and use of
only three arthroscopic views, excluding the
posteromedial portal.

Conclusion

We found that arthroscopic evaluation is the
gold standard in diagnosis when compared to
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MRI, especially if the intercondylar and 
posteromedial portals are used in addition to
the standard portals, A part of our reasoning is
the cost-effectiveness of arthroscopy and the
ability to immediately treat ramp lesions on
diagnosis. We also deduced that age, duration
of injury, and medial meniscal slope strongly
correlated to ramp lesions. However, MRI is
still a feasible tool for diagnosis of ramp
lesions, taking into consideration that signs
were not statistically significant with the
exception of peri-meniscal fluid that only 
predicted the presence of ramp lesion on
arthroscopic assessment.
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