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Background: Presently, the treatment options available for patients with horizontal degenerative cleavage tears of the meniscus
are limited. These tears are considered an indication for partial or subtotal meniscectomy because when the tear is located within
an avascular area, it is difficult to induce healing. However, meniscectomy is not ideal because it disrupts the normal anatomical
structure and function of the meniscus.

Purpose: To examine the clinical and arthroscopic outcomes following meniscal repair of degenerative horizontal cleavage tears
using fibrin clots.

Study Design: Case series; Level of evidence, 4.

Methods: Vertical sutures were placed in the meniscal tear, and the cleft was filled with fibrin clots before the sutures were
tightened. We repaired 18 menisci in 18 consecutive eligible patients using a previously described technique. Three patients with
anterior cruciate ligament (ACL) injury who underwent simultaneous ACL reconstruction and 5 patients who did not undergo
follow-up arthroscopy within 12 months were excluded. The remaining 10 menisci in 10 patients were evaluated in this study.
The mean age of the patients was 35.8 ± 16.5 years, and the mean postoperative follow-up time was 40.8 ± 5.4 months. Pre-
and postoperative Lysholm scores, International Knee Documentation Committee (IKDC) subjective scores, and Tegner activity
levels were compared. The arthroscopy findings were evaluated at a mean postoperative time of 6.7 ± 2.9 months.

Results: The mean Lysholm score improved significantly from 69.3 ± 16.3 points preoperatively to 95.4 ± 3.6 points postoperatively
(P < .005). The mean IKDC subjective score also improved significantly from 26.5% ± 19.0% preoperatively to 87.8% ± 7.5%
postoperatively (P < .001). The Tegner activity level recovered to the preinjury level in 6 patients and to 1 level below the preinjury level
in 4 patients. The follow-up arthroscopies showed complete healing in 7 patients (70%) and incomplete healing in 3 patients (30%).

Conclusion: Meniscal repair of degenerative horizontal cleavage tears using fibrin clots resulted in improved Lysholm and IKDC
subjective scores, but the complete healing rate on follow-up arthroscopy was only 70%.

Clinical Relevance: If we are to prevent osteoarthritis, we should minimize resection and restore the contact area of the meniscus
to preserve the original shape.
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Horizontal cleavage tears of the meniscus are common in
older patients, athletes, patients with parameniscal cysts,
and patients with discoid menisci.5,7,8,20,22 Although they
sometimes occur during the early stages of osteoarthritis,
most tears are asymptomatic. The treatment of sympto-
matic tears is controversial.7 If the tear is associated with
degenerative changes, conservative treatments, such as
physical therapy or hyaluronic acid injection, may be used
first. A horizontal cleavage tear of the meniscus is consid-
ered to be an indication for partial or subtotal meniscect-
omy because when the tear is located within a large
avascular area, it is usually difficult to induce healing of the
pathological changes associated with degeneration.5,7,8

*Address correspondence to Tamiko Kamimura, MD, PhD, Department
of Orthopaedic Surgery, Tokorozawa Chuo Hospital, 753-2 Kita-akitsu,
Tokorozawa, Saitama, 359-0038, Japan (e-mail: arthrotammy@aol.com).

†Department of Orthopaedic Surgery, Tokorozawa Chuo Hospital,
Tokorozawa, Saitama, Japan.

‡Gunma Sports Medicine Research Center, Zenshukai Hospital,
Maebashi, Gunma, Japan.

The authors declared that they have no conflicts of interest in the
authorship and publication of this contribution.

The Orthopaedic Journal of Sports Medicine, 2(11), 2325967114555678
DOI: 10.1177/2325967114555678
ª The Author(s) 2014

1

This open-access article is published and distributed under the Creative Commons Attribution - NonCommercial - No Derivatives License (http://creativecommons.org/
licenses/by-nc-nd/3.0/), which permits the noncommercial use, distribution, and reproduction of the article in any medium, provided the original author and source are
credited. You may not alter, transform, or build upon this article without the permission of the Author(s). For reprints and permission queries, please visit SAGE’s Web site
at http://www.sagepub.com/journalsPermissions.nav.

mailto:arthrotammy@aol.com
mailto:arthrotammy@aol.com


A number of meniscectomy techniques for the treatment of
horizontal cleavage tears have been described.18 However,
preservation of the thickness and width of the meniscal rim
in accordance with its original shape is desirable to retain
meniscal function and reduce the risk of osteoarthritis.
Meniscal repair is therefore preferable to meniscectomy,
particularly in patients who wish to return to a high
level of activity.2,3,8,11,20,26,33 The application of fibrin clots
can augment repair and promote healing of the menis-
cus.1,27,31,32 Both animal models and human studies have
shown that the platelets in fibrin clots contain growth fac-
tors, which promote cellular infiltration and healing.1,13,14,32

We hypothesized that fibrin clots promote the healing of
horizontal cleavage tears that include widespread degen-
erative changes in the avascular zone. To test this, we per-
formed meniscal repair of horizontal cleavage tears
associated with degeneration of the meniscus using fibrin
clots. The purpose of this study was to examine the clinical
and arthroscopic outcomes of this technique.

METHODS

Informed consent was obtained from all patients, and the
study protocol was approved by the local institutional
review board. All surgical procedures were performed at
a single surgical center by a single surgeon. The inclusion
criterion of this study was symptomatic meniscal degenera-
tion without instability. Patients were included if they had
a horizontal cleavage tear associated with degeneration
identified using magnetic resonance imaging (MRI) and
arthroscopy; clinical findings limited to a positive McMur-
ray test or pain during movement, especially in full flexion;
tenderness of the femorotibial joint line; and no limitation
of range of motion. The exclusion criteria of this study
were advanced osteoarthritis and a history of additional
surgical procedures augmenting the meniscal tear, such
as microfracture surgery. We considered simultaneous
anterior cruciate ligament (ACL) reconstruction as an
augmentation because of the bone tunnel drilling.
Patients were excluded if standing radiographs showed
advanced osteoarthritis of the knee (Kellgren-Lawrence17

grade 3 or 4) and/or an associated ligament instability.
We prospectively repaired 18 menisci in 18 consecutive eli-
gible patients, using a previously described technique.16

Three patients with ACL injury who underwent simulta-
neous ACL reconstruction and 5 patients who did not
undergo follow-up arthroscopy within 12 months were
excluded. The remaining 10 menisci in 10 patients were
evaluated in this study, which included 6 men and 4
women with a mean age of 35.8 ± 16.5 years (range, 15-
63 years) at the time of surgery. We initially divided the
10 menisci into 3 groups according to the tear location. The
torn menisci included 4 medial menisci (MM), 3 lateral
menisci (LM), and 3 discoid lateral menisci (DLM) (Table 1).
The mean time between injury and surgery was 5.6 ± 3.1
months. The mean femorotibial angle (FTA) was 176.7� ±
3.3� (range, 173�-183�) and the mean body mass index (BMI)
was 25.5 ± 3.6 kg/m2 (range, 20.0-31.2 kg/m2) at the time of
surgery. The mean postoperative follow-up time was 40.8 ±
5.4 months (range, 32.5-51.3 months).

Surgical Technique

We collected 25 to 30 mL of blood from the patient in a
sterile glass syringe and stirred it for 10 minutes with
a stainless steel swizzle stick. Elastic fibrin clots precipi-
tated on the stick in a tubular fashion (Figure 1) and
were cut into lengths of approximately 5 mm.

TABLE 1
Clinical Characteristics of Patients by Tear Locationa

Medial Meniscus
(n ¼ 4)

Lateral Meniscus
(n ¼ 3)

Discoid Lateral
Meniscus (n ¼ 3)

Age, y, mean ± SD (range) 52.8 ± 6.2 (47-63) 32.0 ± 10.0 (18-41) 17.0 ± 2.8 (15–21)
Sex, n, male/female 3/1 1/2 1/2
Injury-to-surgery time, mo, mean ± SD (range) 4.5 ± 1.5 (3-6) 8.7 ± 3.4 (4-12) 4.0 ± 0.8 (3-5)
Preoperative Lysholm score, points, mean ± SD (range) 70.8 ± 8.6 (61-82) 59.0 ± 30.5 (24-80) 77.7 ± 5.5 (72-83)
Postoperative Lysholm score, points, mean ± SD (range) 92.0 ± 2.3 (92-96) 98.3 ± 2.4 (95-100) 97.0 ± 2.2 (95-100)
Preoperative IKDC score, %, mean ± SD (range) 16.1 ± 9.5 (9.2-29.9) 38.3 ± 24.0 (5.7-63.2) 28.7 ± 18.9 (17.2-50.6)
Postoperative IKDC score, %, mean ± SD (range) 81.0 ± 4.0 (77-87.3) 89.7 ± 3.5 (86.2-94.5) 95.0 ± 6.2 (86.2-100.0)
Surrounding cartilage condition, Outerbridge classification (grade 0/1/2/3) 0/2/1/1 0/1/2/0 0/3/0/0

aIKDC, International Knee Documentation Committee.

Figure 1. Preparation of fibrin clots. A swizzle stick was stir-
red in blood collected from the patient, and elastic fibrin clots
precipitated on the stick in a tubular fashion.
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Diagnostic arthroscopy was performed before surgery.
The meniscus was abraded with a basket punch and
shaver to expose the margins of the tear (Figure 2, A and
B). In the 3 patients with a discoid lateral meniscus, we
first performed meniscectomy and saucerization and then
repaired the horizontal cleavage tear in the remaining
meniscus. We used an all-inside device to repair the pos-
terior horn and place vertical sutures that closed the cleft
of the tear (FAST-FIX; Smith & Nephew Endoscopy).
Tears extending from the posterior to anterior horn were
repaired using FAST-FIX combined with an inside-out or
outside-in technique with 2-0 braided nylon sutures
because FAST-FIX is designed for easy repair of the pos-
terior segment. The all-inside device needle was inserted
from the proximal side with the first anchor, and the sec-
ond anchor was placed in the distal side across the hori-
zontal cleavage tear (Figure 2C). We inserted fibrin clots
into the cleft using a rongeur or grasper, placing the clots
between the suture strands to ensure that they were
secured within the cleft. We then tightened the sutures
and completed the repair in a sandwich fashion (Figures
2, D and E, and 3).

We applied an extension brace or cast to the knee and
restricted patients to limited flexion with no weight-
bearing for 4 weeks postoperatively. We then permitted
weightbearing as tolerated and began physical therapy.

We permitted a return to moderate activities such as
jogging at 4 to 5 months postoperatively. Follow-up arthro-
scopy was performed in all patients at approximately
6 months postoperatively, and higher levels of activity,
including playing sports, were permitted after the follow-
up arthroscopy.

Clinical Evaluation

We performed clinical evaluation using the Lysholm score,30

International Knee Documentation Committee (IKDC)
subjective score,12 and Tegner activity scale30 before sur-
gery and at the final follow-up, and we analyzed differ-
ences between these 2 time points using Student t tests.
We also compared the arthroscopy findings at approxi-
mately 6 months postoperatively, as the outcome measure
of the repair, with the results of clinical evaluations at the
time of the final follow-up.

Follow-up Arthroscopy

Arthroscopic findings were divided into 2 groups by the
second author according to their pattern of healing: a com-
plete healing group with closure of the cleft and a layer
of vascular synovial tissue extending over the proximal
and/or distal surface of the meniscus (Figure 2, F and G)

Figure 2. A 37-year-old female patient presented with a 1-month history of pain and repeated effusion in her right knee. Her pre-
operative Lysholm score was 24 points and International Knee Documentation Committee (IKDC) subjective score was 5.7%. Her
Tegner activity level was 4 before injury and 0 before surgery. (A) Arthroscopy revealed a frayed lateral meniscus with degenerative
changes. (B) There was an extensive horizontal cleavage tear at the posterior third of the meniscus, which reached the peripheral
margins after the fibrillation had been abraded. (C) FAST-FIX was used to place vertical sutures to close the cleft of the tear. (D, E)
Fibrin clots were inserted into the cleft before tightening the sutures and completed the repair in a sandwich fashion. (F) Follow-up
arthroscopy at 6 months postoperatively. The cleft of the horizontal cleavage tear had closed and healed, and there was regen-
erated tissue on the lateral meniscus. (G) Probing confirmed that the suture knots had migrated into the regenerated scar tissue
and that the repaired horizontal cleavage tear was well healed. The Lysholm score was 100 points, IKDC subjective score was
94.5%, and Tegner activity level was 4 at the time of follow-up arthroscopy. These improved scores were maintained at the final
follow-up at 42 months postoperatively. This case was part of the complete healing group.
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and an incomplete healing group with only partial closure
of the cleft (Figure 4).

Statistical Analysis

Differences between the pre- and postoperative results
were assessed using the Student t test, with P values <.05
considered to be statistically significant.

RESULTS

The Lysholm and IKDC subjective scores improved in all
patients postoperatively. The mean Lysholm score improved
significantly from 69.3 ± 16.3 points (range, 24-83 points)
preoperatively to 95.4 ± 3.6 points (range, 90-100 points)
postoperatively (P < .005), and the mean IKDC subjective
score improved significantly from 26.5% ± 19.0% (range,
5.7%-63.2%) preoperatively to 87.8% ± 7.5% (range, 77%-
100%) postoperatively (P < .001). The postoperative Tegner
activity level recovered to the preinjury level in 6 patients
and to 1 level below the preinjury level in 4 patients.

The clinical characteristics of the patients, including
tear location, are shown in Table 1. The mean FTA was
179.0� ± 4.1� (range, 175�-182�) in the MM group, 174. 0� ±
1.7� (range, 173�-176�) in the LM group, and 176.3� ±
2.3� (range, 175�-179�) in the DLM group. The mean BMI
was 25.3 ± 3.7 kg/m2 (range, 21.5-30.3 kg/m2) in the MM
group, 25.5 ± 5.4 kg/m2 (range, 20.4-31.2 kg/m2) in the
LM group, and 25.9 ± 5.3 kg/m2 (range, 20.0-30.0 kg/m2)
in the DLM group.

The mean age and FTA were highest in the MM group,
and the mean age and time between injury and surgery
were lowest in the DLM group. The preoperative Lysholm
score was lowest and the postoperative score was highest
in the LM group. The preoperative IKDC score was lowest
in the MM group, and the postoperative score was highest
in the DLM group.

The condition of the surrounding cartilage in the
involved compartment at the time of surgery was evaluated
with the Outerbridge classification.23 No cases with grade 0
or 4 were found. Six cases were grade 1, 3 cases were grade
2, and 1 case was grade 3. The MM group included 2 cases of
grade 1, 1 case of grade 2, and 1 case of grade 3. The LM
group included 1 case of grade 1 and 2 cases of grade 2. All
cases in the DLM group were grade 1.

To summarize the tendency among these 3 groups, the
order of groups by increasing age and decreasing post-
operative IKDC scores was DLM, LM, and MM. Addi-
tionally, the cartilage condition in all cases in the DLM
group was grade 1. However, the time between injury
and surgery and the preoperative Lysholm scores were
lowest in the LM group.

Follow-up arthroscopy was performed at 6.7 ± 2.9 months
(range, 5.3-7.5 months) postoperatively. We did not observe
failure of healing or advanced degeneration in any patients.
The follow-up arthroscopy showed that complete healing had
occurred in 7 patients (70%) and incomplete healing had
occurred in 3 patients (30%). The characteristics of these
groups are shown in Table 2. The complete healing group
included 2 MM tears, 2 LM tears, and 3 DLM tears. In this
group, the mean age of the patients was 29.6 ± 16.2 years
(range, 15-52 years), mean FTA was 176.7� ± 3.0� (range,
173�-182�), and mean preoperative BMI was 25.2 ± 4.3 kg/m2

(range, 20.0-31.2 kg/m2). The Lysholm score improved from
66.9 ± 20.3 points (range, 24-83 points) preoperatively to 96
± 4.3 points (range, 90-100 points) postoperatively, and the
IKDC subjective score improved from 25.4% ± 17.4%
(range, 5.7%-50.6%) preoperatively to 91.0% ± 6.9% (range,
81.6%-100.0%) postoperatively. The surrounding cartilage
condition at the time of surgery was grade 1 in 6 cases
and grade 3 in 1 case.

The incomplete healing group included 2 medial meniscus
tears and 1 lateral meniscus tear. All 3 patients were men.
The mean age of the patients was 50.3 ± 11.4 years, mean
FTA was 176.7� ± 3.9� (range, 173�-182�), and mean BMI

Figure 4. Follow-up arthroscopy findings of the incomplete
healing group.

Figure 3. Schematic diagram of the repair technique. The
exogenous fibrin clot was inserted via the same portal as the
FAST-FIX and placed in the cleft of the tear using a hand
instrument such as a rongeur or a grasper. The cleft was then
closed by tightening the sutures.
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was 26.4 ± 3.4 kg/m2 (range, 23.9-30.3 kg/m2). The Lysholm
score improved from 75.0 ± 5.1 points (range, 70-82 points)
preoperatively to 94.0 ± 2.2 points (range, 91-96 points) post-
operatively, and the IKDC subjective score improved from
29.1% ± 29.7% (range, 9.2%-63.2%) preoperatively to
80.5% ± 5.0% (range, 77.0%-86.2%) postoperatively. The
surrounding cartilage condition at the time of surgery
was grade 1 in 1 case and grade 2 in 2 cases.

Comparisons between the complete and incomplete
healing groups showed that the mean age was higher in
the incomplete healing group (P ¼ .03), and all 3 cases
were men.

There were no significant differences in FTA (P ¼ .99) or
BMI (P ¼ .66) between the 2 groups. The postoperative
IKDC subjective score tended to be lower in the incomplete
healing group, and those 3 cases had mild degenerative
changes in the cartilage with Outerbridge grades of 1 or 2
(Table 2).

Complications

There were no complications in this series that influenced
symptoms. However, the FAST-FIX implant was removed
at the follow-up arthroscopy in 1 patient with complete
healing because it had moved from its original placement
adjacent to the synovial capsule. This movement had not
disturbed the cartilage.

DISCUSSION

The main functions of the menisci are the distribution and
transmission of load across the knee joint. The menisci act
as secondary stabilizers and provide proprioceptive feed-
back for sensing joint position, which in return prevents
meniscal injuries.3,15,28

The basic science of conventional meniscal repair is
based on the experimental studies of Arnoczky et al1 and
Webber et al.32 Meniscal tears located in the vascular
areas termed the red-red zone and red-white zone are indi-
cations for meniscal repair because the healing potential
of the meniscus depends on its vascularity. However, tears
in the avascular area (white-white zone) are not indica-
tions for meniscal repair but are instead good indications
for meniscectomy.

Horizontal cleavage tears of the meniscus are extensive
tears from the avascular zone to the vascular zone. They

are common in middle-aged individuals as a part of degen-
erative meniscal tears.5,7,8

Most degenerative tears occur in the posterior horns,
which play an important role in shock absorption and load
transmission during knee flexion, especially in the medial
meniscus, which acts as a stabilizer.

Treatment of degenerative meniscal tears is controver-
sial. There are some reports in the literature that arthro-
scopic evaluation of the degenerative menisci is associated
with chondral lesions during early osteoarthritis.5,7 It is
therefore difficult to determine the usefulness of surgical
treatment for such tears, which occur spontaneously in
most cases.

Aggressive treatment is not indicated for lesions because
of aging and repetitive microtrauma, which are associated
with pathological changes to the meniscal tissue.5,7

It is generally preferable to perform a partial meniscect-
omy for degenerative horizontal cleavage tears because
these tears tend to extend into the avascular area of the
meniscus and have a lower healing potential than acute
traumatic tears.4 However, clinical deterioration often
occurs after partial meniscectomy, and it is therefore of
questionable value for patients in their 30s and 40s who
want to continue sports activities.26,33 The amount of
meniscus removed correlates with the increase in joint
contact stress,2,10,11,20 and partial meniscectomy of poster-
ior horn tears tends to have the worst outcomes.11

Several techniques used to preserve the width of the
meniscus during partial meniscectomy for horizontal clea-
vage tears have been published, such as single-leaf resec-
tion.18 However, Haemer et al10 reported that single-leaf
resection restricted to the posterior third of the meniscus
decreased the contact area by 40%, and that there was
no significant difference in peak contact pressure between
single-leaf and double-leaf resection. To prevent osteo-
arthritis, we should minimize resections and restore the
contact area of the meniscus to preserve the original ana-
tomical shape and function (‘‘meniscal preservation’’).
Both the width and thickness should be preserved, espe-
cially at the peripheral rim, even if there are signs of
degeneration.

The indication for meniscal repair depends on the tear
type, location, length, chronicity, and level of degenera-
tion.29 The current literature that definitively supports the
repair of horizontal cleavage tears of the meniscus is lim-
ited. In 2012, Pujol et al24 described good results after open
repair of horizontal tears. Additional biological innovations

TABLE 2
Clinical Characteristics of Patients With Complete and Incomplete Healinga

Complete Healing (n ¼ 7) Incomplete Healing (n ¼ 3) P Value

Age, y, mean ± SD (range) 29.6 ± 16.2 (15-52) 50.3 ± 11.4 (41-63) .03
Sex, n, male/female 3/4 3/0
Tear location, MM/LM/DLM 2/2/3 2/1/0
Postoperative Lysholm score, points, mean ± SD (range) 96 ± 4.3 (90-100) 94 ± 2.2 (91-96) .20
Postoperative IKDC score, %, mean ± SD (range) 91.0 ± 6.9 (81.6-100.0) 80.5 ± 5.0 (77-86.2) .02
Surrounding cartilage condition, Outerbridge classification (grade 0/1/2/3) 0/6/0/1 0/1/2/0

aDLM, discoid lateral meniscus; IKDC, International Knee Documentation Committee; LM, lateral meniscus; MM, medial meniscus.
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and procedures were recently reported for meniscal repair,
including repair of tears in the avascular zone.19,22,25,29

The application of fibrin clots can augment repair and
promote healing of the meniscus.1,27,31,32 Both animal mod-
els and human studies have shown that the platelets in
fibrin clots contain growth factors, which promote cellular
infiltration and healing.1,13,14,31 The clots are also believed
to act as a scaffold during the process of meniscal healing.
Recently, Ra et al25 reported good clinical repair results for
complete radial tears of the meniscus evaluated with MRI
and second look arthroscopy.

Other clinical applications that augment meniscal
repair and promote healing include microfracture of the
intercondylar notch, synovial flaps, and platelet-rich
plasma.29 We chose to use fibrin clots because of the sim-
plicity of the procedure, which allows for easy control of
the grafting amount as needed for each case based on the
extent of horizontal cleavage.

When the tears are symptomatic, treatment should focus
on preservation and repair when possible. We previously
reported a technique for repairing degenerative horizontal
cleavage tears using fibrin clots, and the present study fol-
lows up on that report.16

The tear locations in our 10 cases are shown in Table 1. The
patient age of the MM tear group tended to be older (52.8 ± 6.2
years), and the postoperative Lysholm and IKDC scores were
lowest. The cartilage conditions were dispersed among
grades 1 through 3, and the FTA was higher than in the other
2 groups (179.0� ± 4.1� vs 174.0� ± 1.7� and 176.3� ± 2.3�). The
MM group results may be related to the early osteoarthritis
with varus deformity. In the LM group, the mean age was
in the middle (32.0 ± 10.0 years), and the time between injury
and surgery was the longest among the 3 groups.

The DLM group was the youngest (17.0 ± 2.8 years), had
shorter times between injury and surgery, and the post-
operative Lysholm and IKDC scores were highest. All cases
in that group showed cartilage conditions of grade 1. The
DLM tears were involved within the meniscal tissue, which
appeared after saucerization. This supports the idea of a
greater healing potential in younger patients and that rem-
nants of the meniscal tissues after saucerization are abun-
dant for repair. However, DLM tears are well known to
have histological abnormalities. Cui and Min6 showed that
the collagen fibers run parallel to the periphery of the
meniscus, which is ideal for resisting hoop stresses. We sug-
gest that it is valuable both anatomically and functionally
to maintain the peripheral rim, even when there is a pre-
existing congenital meniscal anomaly.

To summarize the characteristics of tears according to
location, the order of groups by increasing age and decreas-
ing IKDC scores was DLM, LM, and MM. Additionally, the
cartilage condition in all cases in the DLM group was grade
1. However, the time between injury and surgery and the
preoperative Lysholm scores were lowest in the LM group.

We believe that this tendency for increasing age and lower
scores is caused by aging-related pathological changes to
the knee joint that affect the cartilage condition. Particu-
larly in the MM group, varus deformity may have influ-
enced the results as that group had higher FTA than did
the other 2 groups.

A recent study reported by Espejo-Reina et al9 concluded
that chronic bucket-handle tears of the MM in patients <45
years of age showed an 83% complete healing rate. Our
study showed similar results for chronic tears; however,
our healing rate was lower than that of vertical tears. We
suggest that age-related pathological changes leading to
the lower healing potential and horizontal cleavage tears
of the meniscus should be assessed as a part of joint degen-
eration and/or early osteoarthritis.

Mesiha et al21 found that age was significantly associ-
ated with the cellularity of a torn meniscus, with patients
aged >40 years having significantly fewer cells than
younger patients. This might result in menisci being more
vulnerable to degeneration in older individuals.

In patients who had undergone meniscal repair using
our technique in the present study, follow-up arthroscopy
showed a vascular layer on the regenerated meniscus in
both the complete and incomplete healing groups. There
was no significant difference in the mean postoperative
Lysholm score between the complete and incomplete heal-
ing groups. Additional comparisons between the complete
and incomplete healing groups showed that the mean age
was higher in the incomplete healing group and that all
3 cases were men. There were no significant differences
in FTA (P ¼ .99) or BMI (P ¼ .66) between the 2 groups.
Conversely, there was a significant difference in the mean
postoperative IKDC subjective score (91.0% vs 80.5%; P ¼
.039). The differences in patient characteristics between
the complete and incomplete healing groups that may have
influenced the results include the mean patient age (29.6 vs
50.3 years), all 3 patients in the incomplete healing group
being men, and 2 patients in the incomplete healing group
being smokers. Contrary to our expectations, the DLM
tears healed well.

Even though it is challenging to induce healing in these
cases, we believe that meniscal repair is a better primary
surgical treatment for horizontal cleavage tears than
extensive meniscectomy. However, because there was no
control group in this study, we could not determine conclu-
sively that this procedure produces better results than
other possible procedures.

We believe that our technique is effective for the treat-
ment of stable knees, though the outcomes depend on
age as for conventional meniscal repair.4,21 Despite these
promising results, it remains unclear whether menisci
repaired using our technique can withstand shear stress.
We therefore cannot generalize the usefulness of this tech-
nique at present.

The major limitation of this study is the lack of a control
group for comparison. It would be valuable to compare
patients who underwent repair using fibrin clots with
patients who underwent partial meniscectomy, suture
repair without fibrin clots, or no treatment. The study is
also limited by the small number of patients who met the
inclusion criteria, the lack of pathological and MRI diag-
noses, the relatively short follow-up period, the wide age
range of the patients, and the inclusion of patients with
discoid menisci. However, the short-term clinical results
are encouraging, and this technique could be considered
as a treatment option for young and middle-aged patients
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who wish to return to sports activities. We speculate that
the reason why most of our patients had good clinical
results, including those with incomplete healing, is that
the preservation of the meniscal tissue contributes to
nutrition and lubrication of the adjacent meniscus and the
knee joint. We did not determine the extent to which these
factors may be influenced by growth factors in the fibrin
clots. Further research is needed to determine the specific
indications and optimal candidates for this procedure.

CONCLUSION

We suggest that the meniscal repair procedure described in
this article could be considered as a treatment option for
patients with a degenerative horizontal cleavage tear, espe-
cially younger patients with a stable knee.
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