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ABSTRACT

Background: Meniscal root tear s are becoming increasingly recognized. They can cause rapidly progressive arthritis.
Purpose: The purpose of this study was to document the radiological and functional outcome of arthroscopic
management of meniscal root tears injuries. Patients and Methods: This study was held on 20 patients suffered from
meniscal root tears at Al-Azhar University Hospitals. There were 11 males and 9 females with mean age 41.63 (23-
50) years old. All patients were evaluated preoperatively and postoperatively with mean follow up 6 months.
Results: Clinical outcome measures significantly improved after surgery. Preoperatively there were 13 patients (65%)
had poor score and 7 patients (35%) had fair score. Postoperatively there were 3 patients (15%) had poor score, 4
patients (20%) had fair score, 6 patients (30%) had good score and 7 patients (35%) had excellent score. The mean
IKDC score for meniscal repair increased, and the mean IKDC score for partial meniscectomy increased. Postoperative
MRI showed complete healing in 12 patients and failure in 8 patients.preoperative ME was > 3 mm in 17 patients and
<3 mm in 3 patients .postoperative ME was <3 mm in 11 patients and > 3 mm in 9 patients. Conclusions: Meniscal
root repair has increased in popularity and when done in selected patients results in a high rate of healing and restoring

the ability of the meniscus to dissipate axial tibiofemoral loads, thereby slowing or halting arthritic progression.
Keywords: Root tear injury, partial menisectomy, pullout suture repair.

INTRODUCTION

The meniscus roots are responsible for meniscal
stability, which is necessary for proper meniscal
function. Without the meniscus root attachments, the
meniscus would be unstable @)

A meniscus root tear is described as a radial tear
or avulsion at the posterior horn attachment to bone for
medial or lateral meniscus @,

Medial meniscal tears are common in patients
with chronic ACL insufficiency, while lateral meniscal
tears is found in acute ACL injuries ®. Specifically,
meniscal root tears result in a loss of hoop stress, as well
as functional load distribution, exposing the articular
cartilage to abnormal forces that are comparable to those
following total meniscectomy @,

MRI diagnosis of root tear is based on the
presence of radial tears on the axial plane, signs of
truncation and extrusion on the coronal plane, and the
ghost sign from the sagittal plane ©.

Figure (1): Images - MRI with knee coil. A - Ghost
sign- sagittal plane. B - Radial linear defect in axial
plane. C- Vertical linear defect in coronal plane.

Treatment of root tear is partial meniscectomy
for degenerative tear ©. In comparison, root tear repair
focuses on restoring hoop tension and preventing
progression to degenerative arthritic changes. The repair
methods can be divided into pull-out suture ) or suture
anchor techniques ©.

Arthroscopic partial meniscectomy is normally
effective in eliminating mechanical and irritative
symptoms associated with a damaged meniscus ©.
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PATIENTS AND METHODS
This prospective cohort study was approved by the
Ethical Committee of Al-Azhar University. A total of
20 patients with root tears were treated in Al-Azhar
University Hospitals using arthroscope. All patient were
signed an informed consent form.
We include patients with meniscal root tears either
traumatic or degenerative.
Exclusion criteria were: a) elder patients, b) poor
surgical candidates, c) initial bone marrow edema
because of change loading in the compartment greater
varus mechanical axis deviation.

There were 11 males and 9 females with mean
age 41.63 £ 9.7 and range 23 to 50 years old.
All patients had preoperative clinical assessment in the
form of general and local examination and special tests
as Payr’s test and McMurray test.

Fig (2): Mcmurrays test. The tibia rotated on the femur
in to full internal rotation and (fig b) rotated in to full
external rotation (9,

MRI was done as routine preoperative
investigation to assess meniscal root tear.

All patients were assessed preoperative by
Lysholm and IKCD score.
Operative technique:
Surgical technique:

All the patients were anaesthetized by spinal
anesthesia. Patients were placed in the supine position.
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A routine arthroscopic examination of the knee Partial menisectomy:
joint was performed through the standard anterolateral It’s often easier to resect the worn parts and
and anteromedial portals with a distended knee joint fragments with the shaver fiest in order to improve
using the arthroscopic infusion pump. visualization then, the main fragments can be better

identified and treated.

Fig (3): Arthroscopy photography showing degenerative root tear treated by partial menisectomy.

Pull out suture repair:
Surgical technique:
Confirmation of the lesion by arthroscopic examination showing posterior root tear of medial meniscus.

Fig. (4): A, B and C Arthroscopic photography showing posterior root tear of medial meniscus.
After confirmation of a lesion, the footprint was confirmed by removing the cartilage of the tibial plateau,
which was attached to the posterior root of the medial meniscus, with a curette and round bur.

Fig. (5): A, B and C Arthroscopic photography from antromedial portal showing decortication of the footprint.
Under visualization through the anteromedial portal, the anterior cruciate ligament tibial aiming guide with
a short tip was introduced through the anterolateral portal. The tip of the guide with 40° to 45° was placed at the
decorticated footprint of the posterior root of the medial meniscus. The sleeve of the guide was fixed on the
anterolateral cortex of the proximal tibia distal to the gerdy's tubercle after making of a 2 cm vertical incision.

Fig. (6): Intraoperative picture: A, 2 cm vertical incision was done on the antrolateral cortex of tibia and insertion
of ACL aiming guide.

The entry point of tibial anterolateral cortex was just below jerdy's tubercle on the lateral aspect of the tibia.
A guide pin was drilled from the the anterolateral cortex of proximal tibia to the insertion site of the posterior root
tear site of the medial meniscus through the sleeve.

Fig. (7): Intraoperative photography showing a guide pin is introduced through the sleeve of the anterior cruciate
ligament tibial aiming device to the footprint.

A tibial tunnel was made from the anterolateral cortex of the proximal tibia to the footprint of the posterior
root of the medial meniscus by use of a guide pin with a 4.5 mm drill bit.

3666



ejhm.journals.ekb.eg

Fig. (8): Intraoperative photography showing making of a tibial tunnel.

A knee scorpion suture passer loaded with No.2-0 suture material was inserted through the anteromedial
portal. The detached root portion of the medial meniscus posterior horn was penetrated from the tibial surface to the
femoral surface of the meniscus in a vertical direction.Then the No.2 fibrwire suture was shuttelled on no. 2-0 suture
through the meniscus posterior root.

Fig. (9): Arthroscopic photography from antrolateral portal showing a knee scorpion suture passer loaded with No.2-
0 suture material was inserted through the anteromedial portal.

Fig. (10): Arthroscopic photography from antrolateral portal showing No. 2 fibrewire was shuttelled on no. 2-0
suture

No. 2-0 suture material was passed in the same manner in a more peripheral site to the prior suture, a ring
grasper was used to retrive the two upper limbs of both fibrewire suture and no 2-0 suture material. Then the fibrewire
was shuttelled into the meniscus root using the no. 2-0 suture material.

Fig. (11): Arthroscopic photography from antrolateral portal showing No. 2-0 suture material was passed in the
same manner in a more peripheral site to the prior suture.

Fig. (12): Arthroscopic photography from antrolateral portal showing a ring grasper was used to retrive the two
upper limbs of both fibrewire suture.

This suture is working as a tension suture; a ring grasper was advanced through the tibial tunnel. The tension
suture was retrived through the tibial tunnel to the tibial surface.
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Fig. (13): Arthroscopic photography from antrolateral portal showing a tension suture.

In some cases a spinal cannula was used to advance a suture material into the meniscus root through the
tibial tunnel, in another cases lasso suture passer was used from the anteromedial portal to pass a suture material to
perform a shuttle but we found knee scorpion is more easier and less time consuming.

Fig. (14): Arthroscopic photogarphy showing a spinal cannula other case using lasso suture passer.

Another 2-0 suture material was loaded, passed half centimeter medial to the tension suture. Then, no 2
fibrewire was shuttelled into the meniscus. Again, no 2-0 was passed in the peripheral zone of the meniscus in line
with the second fibrewire.

Fig. (15): Arthroscopic photography from antrolateral portal showing another 2-0 suture material was loaded,
passed half centimeter medial to the tension suture

Fig. (16): Arthroscopic photography from antrolateral portal showing no 2 fibrewire was shuttelled into the
meniscus

Fig. (17): Arthroscopic photography from antrolateral portal showing another no 2-0 was passed in the peripheral
zone of the meniscus in line with the second fibre wire

A ring grasper was used to retrive the two inferior limbs of both the fibrewire and no. 2-0 suture material.
Then, the fibre wire is shuttelled into the meniscus using the no. 2-0 suture to form a reduction suture.

Fig. (18): Arthroscopic photography from antrolateral portal showing a ring grasper was used to retrive the two
inferior limbs of both the fibre wire.

By pulling the ends of the suture material under adequate tension, the posterior root of the medial meniscus
could be reduced and stabilized with adequate tension.
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Fig. (19): Arthroscopic photography from antrolateral portal showing pulling the ends of the suture material under

adequate tension.

With adequate reduction and tension, the fibre wire suture material were post-tied to and fixed with titanum

endobutton on the lateral cortex of the tibia.

Fig. (20): Intraoperative photography showing the fibre wire suture material were post-tied to and fixed with titanum
endobutton on the lateral cortex of the tibia with adequate reduction and tension.
Post_operative x ray aneteroposterior and lateral view showing endbutton just distal to jerdys tubercle.

Fig. (21): Postoperative X ray showing position of the endobutton just distal to jerdy’s tubercle.

Closure

Subdermal skin was closed with 2-0 or 3-0
absorbable suture. Skin was closed with a 2-0 suture in
a running or interrupted fashion, taking care to evert the
skin edges. A compression dressing was applied.

Postoperative care:

The patient remained in the hospital overnight,
and prophylactic parenteral antibiotics  were
administered for the first 24 hours postoperatively.

Postoperatively, patients visited the Outpatient
Clinic one week postoperative for dressing, two weeks
postoperative  for stitches removal, 6 weeks
postoperative for follow up of range of motion then
monthly visit until 6 months postoperative. Follow up
MRI was done at 6 months postoperative. Patients were
non-weight bearing on crutches for 6 weeks. Patients
were advised to perform quadriceps muscle exercise, as
well as straight-leg raise exercises several times daily.
Patients were allowed active motion of up to 90° after

the first 4 weeks. Then, patients were allowed to
gradually increased flexion degrees up to 120° after 6
weeks. Full flexion and squatting were allowed 6
months after the surgery. Patients returned to exercise
after 6 months postoperative.

RESULT

Clinical outcome measures significantly
improved after surgery, preoperatively according to
lysholm score, 13 patients (65%) had poor score and 7
patients (35%) had fair score. Postoperatively, 3
patients (15%) had poor score, 4 patients (20%) had fair
score, 6 patients (30%) had good score and 7 patients
(35%) had excellent score (table 1). The mean IKDC
score for meniscal repair increased from 60.62 £ 5.9 to
81.79 +£3.06 (P <0.001), and the mean IKDC score for
partial meniscectomy increased from 52.85 + 6.53 to
73.55 = 6.81 (P < 0.001). Postoperative MRI showed
complete healing in 12 patients (60.0%) and failure in 8
patients (40.0%) as shown in table (2).
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Table (1): Preoperative and postoperative Lysholm score

Repair Partial
Count Percent Count Percent
Poor 6 60 % 7 70 %
Preoperative Fair 4 40 % 3 30 %
Good 0 0% 0 0%
Excellent 0 0% 0 0%
Poor 0 0% 3 30 %
Postoperative Fair 0 0% 4 40 %
Good 5 50 % 1 10 %
Excellent 5 50 % 2 20 %
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Fig. (22): Preoperative and postoperative lysholm score.

IKDC:
IKDC improved by mean 81.89 + 8.48.

Table (2): Preoperative and postoperative IKDC

Mean gtea:/?gggﬂ Median | Minimum | Maximum valljue
cepai E%E’?:gg%’\% 60.62 5.9 5.7 52.8 68.9 0 501
IKbe ScoRe | 8179 | 306 84.45 80.4 89.6 '
oartial f&%’@esr?;tgéE 5285 | 6.3 54 436 59.8
Meniscectomy rﬁsé%pggg\ﬁ; 7355 | 681 74.1 63.2 81.6
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Fig. (23): Preoperative and postoperative IKDC.

DISCUSSION

Treatment of root tears has been focused on
arthroscopic partial meniscectomy or repair since
conservative treatment fails to restore native anatomy,
which may induce arthritic changes over time @b,
However, certain patients could be treated properly by
conservative treatment 2 and the clinical outcomes of
conservative treatment have been reported to be
competent with early diagnosis and proper treatment
protocols @3, If conservative treatment of root tears
failed, patients might miss proper chance for meniscus
repair. Therefore, the patient’s pain might increase and
arthritic change might be aggravated as time goes by ¢4,

Repair restores peak contact pressure to normal @9,

Symptomatic relief but progression of a
radiographic grade of osteoarthritis after partial
meniscectomy of MRT have been reported 9,
Therefore, increasing attention is being paid to MRT
repair and as a result, various techniques have been
developed 7). Recently, clinical studies on arthroscopic
pullout repair of the MRT have reported favorable
clinical and radiographic results ®®. In particular, the
chondroprotective effect of repair appears to be
encouraging. Kim et al."® reported that MRT repair
provided significantly better clinical and radiological
results than partial meniscectomy and that medial
meniscus extrusion decreased after repair, as determined
by magnetic resonance imaging (MRI). However, it is
difficult to obtain definitive information on clinical and
MRI results after MRT repair because of the few studies
conducted on the subject. Furthermore, the prognostic
factors of repair have not been determined. Accordingly,
we undertook to document the clinical and MRI results
of arthroscopic pullout MRT repair and to identify the
factors associated with poor prognosis.

Ten patients underwent repair with pullout
suture, 10 patients were underwire partial meniscectomy
due to degenerated meniscus, 20
patients included in this study were followed up to 6
months.

All clinical outcome measures significantly
improved after surgery according to lysholm score
where 13 patients (65%) had poor score preoperatively
and 7 patients (35%) had fair score. Postoperatively, 3
patients (15%) had poor score, 4 patients (20%) had fair
score, 6 patients (30%) had good score and 7 patients
(35%) had excellent score. The mean IKDC score for
meniscal repair increased from 60.62 + 5.9 to 81.79 +
3.06 (P < 0.001), and the mean IKDC score for partial
meniscectomy increased from 52.85 + 6.53 to 73.55 +
6.81 (P <0.001). Postoperative MRI, showed complete
healing in 12 patients (60.0%) and failure in 8 patients
(40.0%). Preoperatively, ME was > 3 mm in 17 patients
(85.0%) and <3 mm in 3 patients (15.0%) that improved
postoperatively to 11 patients (55.0%) < 3mm and 9
patients (45.0%) > 3mm.

Kim et al. ¥ reported that the Lysholm score
improved significantly from 56.8 to 85.1. Lee et al. ®
reported that the mean Lysholm knee score improved
from 57.0 to 93.1. Hong-Kyo et al. @ reported that the
mean Lysholm score increased from 48.3 preoperatively
to 83.2 postoperatively.

Chung et al. @ compared clinical and
radiological outcomes between a medial meniscus root
repair cohort and a partial meniscectomy cohort at a
follow-up of at least 5 years, reporting significantly
better Lysholm and International Knee Documentation
Committee (IKDC) scores in the repair group than in the
partial meniscectomy group. Chung et al. @@ reported
that meniscal root tear repair, significantly improved in
postoperative clinical subjective scores compared to
preoperative status but the progression of arthrosis was
not prevented and meniscal extrusion was not reduced.
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CONCLUSION

Paramount treatment for meniscal root tears
historically was focused on partial menisectomy, which
has recently been found to induce an unacceptable high
rate of arthritic progression postoperatively. Therefore,
repair of meniscus root attachments has increased in
popularity and when done properly, in selected patients,
demonstrate a high rate of healing as well as
biomechanical and clinical efficacy in restoring the
innate ability of the meniscus to dissipate axial
tibiofemoral loads, thereby slowing or halting arthritic
progression.
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