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Abstract

Introduction: Osteoarticular pathologies of the knee are a major public health
problem in Mali. For a long time, these pathologies have been investigated
using arthroscopic scanning. Objective: To determine the contribution of ar-
throscopic scanning to the diagnosis of knee joint pathologies in the era of
MRI. Materials and Methods: A retrospective cross-sectional study surveyed
103 patients over a five-year period, each of whom underwent knee arthros-
copy in the radiology department of the CMCR Pasteur in Bamako, Mali. Re-
sults: Joint noises and trauma with knee instability were the most common
indications for arthroscopy, in 31.1% and 29.1% of cases, respectively. The re-
sults of the arthrography were pathological in 79.6% of cases. The left knee
was the most affected, with 41.5%, but there was no statistically significant
difference (P = 0.52). The medial meniscus was the most affected, with 68.2%.
Tears were the main type of meniscal lesion (50%), and the posterior horn was
the most common site in 68.2% of cases. The ACL was affected in 68.4% of
cases, with complete tears being the most common at 47.4%. Stage 4 chon-
dropathy was observed in 54.5% of cases. A few false negatives were observed
on arthroscopic scanning with regard to meniscal and ligament damage. Some
of these patients underwent MRI, which was abnormal in 80% of cases, or ar-
throscopy, which was abnormal in 90% of cases. Conclusion: Arthroscopy is
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an effective method for detecting cartilage and menisco-ligamentous lesions
communicating with the joint cavity. False negatives may be encountered in cases
of menisco-ligamentous damage. MRI and arthroscopy performed as comple-
mentary tests can provide guidance when arthroscopy results are normal.
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1. Introduction

The knee joint is a complex joint comprising articular surfaces, menisci, joint cap-
sule, bursae and ligaments [1]. It can be affected by numerous pathologies, includ-
ing traumatic, degenerative, inflammatory, infectious and tumour-related condi-
tions [2]-[4]. In Mali, osteoarticular pathologies are a major public health prob-
lem. The morphological examination of these joint pathologies involves several
imaging modalities, including arthrography, magnetic resonance imaging and di-
agnostic arthroscopy [5]-[7]. Knee CT arthrography is an examination that com-
bines computed tomography with the injection of a contrast agent directly into
the knee joint. CT arthrography (also referred to as arthrographic CT scan in this
paper) is a post-contrast tomodensitometric technique allowing intra-articular
evaluation of cartilage, menisci and ligaments. This provides highly detailed im-
ages of the internal structures of the knee, such as the cartilage, ligaments, joint
capsule, menisci and bone. MRI has revolutionised the diagnosis of knee pathol-
ogies [1]. Thanks to its excellent tissue resolution, this imaging modality allows
for precise examination of the osteochondral, meniscal-ligamentous and synovial
structures. Arthroscopy is a minimally invasive surgical procedure that has revo-
lutionised the treatment of joint disorders. The precision of this technique, which
allows intra-articular damage to be diagnosed and repaired while reducing post-
operative complications, is undeniably a boon for patients.

In Africa, there is little data on the radiological aspects of knee pathologies ex-
cept for that of Adeline in 2016 in Burkina Faso [8]. To our knowledge, given the
lack of data on arthroscopy in the diagnosis of meniscal, ligamentous and carti-
laginous pathologies of the knee in Mali, and with a view to improving the early
management of these conditions, we proposed this study to describe the role of
arthroscopy in the era of MRI and arthroscopy in the diagnosis of meniscal, liga-

mentous and cartilaginous pathologies of the knee.

2. Materials and Method

Over a five-year period (January 2018 to January 2022), 103 patients meeting the
inclusion criteria were retrospectively included. All underwent CT arthrography
for suspected internal derangements of the knee at the Pasteur Polyclinic Imaging

Department in Bamako, Mali. Inclusion criteria were patients of all ages who un-
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derwent CT arthrography of the knee between January 2018 and January 2022 for
suspected meniscal, ligamentous or cartilage injury, with complete clinical and
imaging records. Exclusion criteria were incomplete imaging data, prior knee sur-
gery, and non-traumatic or infectious joint conditions. Helical CT was performed
with 5-mm slices under 15° - 20° flexion, with subsequent 1.25-mm multiplanar
reconstructions following intra-articular injection of 10 mL of Iopamiron 200.
MRI was additionally performed in patients with negative CT arthrography find-
ings using a 1.5 T GE system with T1-weighted and STIR sequences in three
planes.

All CT arthrography images were independently reviewed by two radiologists
specializing in musculoskeletal imaging, with 8 and 12 years of experience respec-
tively. In cases of disagreement, a consensus reading was reached. The readers
were blinded to MRI and arthroscopy.

Arthroscopy was also performed in cases of negative arthrography, when me-
niscal-ligament damage was suspected in a small number of patients.

Patient information was collected from imaging request forms and patient rec-
ords. The variables studied in our study were sociodemographic data (age and
gender), clinical information (knee pain, swelling, trauma, joint locking, or other)
and data from arthroscopic scans, MRIs and arthroscopy. Data entry and analysis
were performed using Microsoft Excel 2016, SPSS version 20.0, and Epi Info ver-
sion 7.2.1.0. Pearson’s chi-square test or Fischer’s exact test was used to compare

proportions, and data were collected confidentially.

3. Results

In our series, 103 patients who underwent arthro-CT were included in the study
out of a total of 24,000 scans performed in the department, representing 0.43% of
all scans. There were 63 men (61.2%) and 40 women (38.8%) (Figure 1), with a
mean age of 39.4 years + 16.5 years and extremes of 11 and 78 years (Table 1).
Joint noises and traumas with knee instability were the most frequent indications
for arthroscopy, at 31.1% and 29.1% respectively (Table 2) (Table 3). The arthro-
CT results were pathological in 79.6% of cases (Figure 2). The left knee was the
most affected, with 41.5%, but there was no statistically significant difference (p
=0.52) (Figure 2). The medial meniscus was the most affected, with 68.2% (Table
4). Tears were the main type of meniscal lesion (50%), and the posterior horn was
the most frequent site in 68.2% of cases. The ACL was affected in 68.4% of cases
(Table 5), with complete ruptures being the most frequent (47.4%). A stage 4
chondropathy (image A Figure 3) (images B and C Figure 4) was observed in
54.5% of cases. A few false negatives were observed on arthro-CT regarding menis-
cal and ligamentous lesions (Figure 5). Some of these patients underwent MRI,
which was abnormal in 80% of cases, or arthroscopy, which was abnormal in 90% of
cases (Table 6). For meniscal (Figure 3 and Figure 6) and ligamentous lesions, the
sensitivity, specificity, positive predictive value (PPV), and negative predictive value

(NPV) of arthro-CT were calculated using arthroscopy as the reference standard
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Figure 1. Distribution of the study population according to sex.

Table 1. Distribution of the study population according to age groups.

Age groups Number (%)
11-20 19 (18.4)
21-30 18 (17.5)
31-40 16 (15.5)
41-50 21 (20.4)
51-60 18 (17.5)
61-70 07 (06.8)
71 - 80 04 (03.9)
Total 103 (100)

Average age = 39.4 years + 16.5.

Table 2. Distribution of arthroscopic scan results according to clinical information.

Clinical information Workforce n (%)
Joint blockage 05 (04.9)
Joint noise 32 (31.1)
Knee pain 27 (26.2)
Trauma + Instability 30 (29.1)
Swelling 09 (08.7)
Total 103 (100)

Joint noise was the most common symptom, accounting for 31.1%, followed by trauma
with knee instability, which accounted for 29.1%.

Table 3. Distribution of bone damage on arthroscopic scans according to frequency.

Type of bone lesion Workforce n (%)
Degenerative 32 (66.7)
Fracture 13 (27.1)
Tumour 03 (06.2)
Total 48 (100)

The most common bone lesion was degenerative damage, accounting for 66.7%.
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The left knee was the most affected in 41.5% of the examinations performed (p = 0.52).

Figure 2. Distribution of arthroscopic scan results according to the knee affected.

Table 4. Frequency of meniscal lesions on arthroscopic examination in the study population.

Meniscus affected Workforce n (%)

Medial meniscus 15 (68.2)

Lateral meniscus 7 (31.8)
Total 22 (100)

The medial meniscus was the most affected in the arthroscopic scan, with 68.2%.

Table 5. Frequency of ligament damage in the study population.

Ligament injury Staff numbers n (%)
Collateral ligaments 4(21.1)
ACL 13 (68.4)
PCL 2 (10.5)
Total 19 (100)

Injury to the anterior cruciate ligament (ACL) was more common, at 68.4%.

Table 6. Distribution of MRI results in the study population.

MRI results Workforce n (%)
Normal 03 (20.0)
Pathological 12 (80.0)
Total 15 (100)

The MRI results were abnormal in 80% of the examinations.

Table 7. Comparison of results for patients who underwent both arthroscopy and knee
arthrography (n = 10).

Arthroscopic scan results
Arthroscopy results Total
Normal Pathological

Normal 1 (10.0) 0 (00.0) 1(10.0)
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Continued
Pathological 9 (90.0) 0 (00.0) 9(90.0)
Total 10 (100.0) 0 (00.0) 10 (100.0)

Arthroscopy revealed pathology in 90% of examinations performed after a normal arthro-
graph (P =0.01).

Figure 3. Knee arthroscope scan in sagittal reconstruction showing in A stage 4 chondrop-
athy with exposure of the tibial plateau (upward red arrow) and femoral condyle (down-
ward red arrow). Horizontal tear in the posterior horn of the external meniscus (white ar-
row). Radial tear in the posterior horn of the internal meniscus (arrow in image B).

(Table 3 and Table 7). The sensitivity and specificity for meniscal tears were 85%

and 80%, respectively, while for ligamentous lesions they were 88% and 75%.

4. Discussion

This study has several limitations. First, its retrospective and single-center design
may introduce selection bias. Second, not all patients underwent arthroscopy,

resulting in partial verification bias. Third, the number of patients who underwent

Figure 4. MRI images of the knee in sagittal sections, T2 sequence passing through the ruptured

anterior cruciate ligament marked with a yellow arrow (A), T1 sequence (B) and T2 (C) sequences
passing through the patella showing stage 4 chondropathy (red arrow B and C) with subchondral
geodes and intra-articular effusion in hypo signal T1 and hyper signal T2 (C: blue arrow). Ruptured
posterior cruciate ligament (C: yellow arrow).
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Figure 5. Knee arthroscope scan showing normal anatomical features: normal posterior
cruciate ligament marked with yellow arrow (B); normal anterior cruciate ligament marked
with yellow arrow (A); normal meniscus marked with white arrow (C) and (D) and normal
encrusting cartilage marked with red arrow (C) and (D). Patellar ligaments marked with
blue arrow.

both MRI and arthroscopy was relatively small, which may limit the statistical
power of subgroup comparisons.

In our series, 103 patients who underwent arthroscopic scanning were included
in the study out of a total of 24,000 scans performed in the department, repre-

senting 0.43% of all scans. This low rate can be explained by the widespread use

Figure 6. MRI reconstruction of the knee in T1 sequence (A) and T2 sequence (B) showing
a radial tear of the posterior horn of the medial meniscus.
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of MRI in recent years in our countries, which remains the gold standard for knee
joint examination.

The average age in our study was 39 years, with extremes of 11 and 78 years
(Table 1). A similar result is found in the literature [9] [10]. This can be explained
by the onset of ageing of the osteochondral structures after a long period of phys-
ical activity during youth. It can also be explained by frequent sports practice
among young people, which is a contributing factor to these injuries.

The sex ratio was 1.6, with no statistically significant difference between the two
sexes (P = 0.56) (Figure 1). This male predominance is also observed in the liter-
ature [8].

The arthroscopic scan results were pathological in 79.6% of examinations, with
the left knee being the most affected at 41.5% (Table 2). There was no statistically
significant difference (P = 0.52) between the knees affected (right or left) in our
study. However, the right knee is most often mentioned in the literature because
most participants are right-handed. This difference can be explained by the size
of our sample or by chance.

A few false negatives were observed on arthroscopic scans with regard to me-
niscal and ligament damage (Table 2). Some of these patients underwent MRI
scans, which were abnormal in 80% of cases, or arthroscopy, which was abnormal
in 90% of cases.

This study has several limitations. First, its retrospective and single-center de-
sign may introduce selection bias. Second, not all patients underwent arthroscopy,
resulting in partial verification bias. Third, the number of patients who underwent
both MRI and arthroscopy was relatively small, which may limit the statistical
power of subgroup comparisons.

In our series, 103 patients who underwent arthroscopic scanning were included
in the study out of a total of 24,000 scans performed in the department, represent-
ing 0.43% of all scans. This low rate can be explained by the widespread use of
MRI in recent years in our countries, which remains the gold standard for knee
joint examination.

The average age in our study was 39 years, with extremes of 11 and 78 years
(Table 1). A similar result is found in the literature [8] [10]. This can be explained
by the onset of ageing of the osteochondral structures after a long period of phys-
ical activity during youth. It can also be explained by frequent sports practice
among young people, which is a contributing factor to these injuries.

The sex ratio was 1.6, with no statistically significant difference between the two
sexes (P = 0.56). This male predominance is also observed in the literature [8].

The arthroscopic scan results were pathological in 79.6% of examinations, with
the left knee being the most affected at 41.5% (Figure 2). There was no statistically
significant difference (P = 0.52) between the knees affected (right or left) in our
study. However, the right knee is most often mentioned in the literature because
most participants are right-handed. This difference can be explained by the size

of our sample or by chance.
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A few false negatives were observed on arthroscopic scans with regard to me-
niscal and ligament damage. Some of these patients underwent MRI scans, which
were abnormal in 80% of cases Table 6, or arthroscopy, which was abnormal in
90% of cases. Arthrography is a very useful method for detecting cartilage and
menisco-ligamentous lesions communicating with the joint cavity [5] [9] [11]-
[13]. However, false negatives may be encountered in cases of menisco-ligamen-

tous damage

5. Conclusion

Knee injuries are common and varied. The best treatment depends on the diag-
nosis. Several imaging techniques are available to detect these injuries, including
arthroscopy, MRI and arthroscopy. Arthrography is a very useful method for de-
tecting cartilage and menisco-ligamentous lesions communicating with the joint
cavity. However, false negatives may be encountered in cases of menisco-ligamen-
tous damage. MRI and arthroscopy performed as complementary tests can pro-

vide guidance when arthrography is normal.
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