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ORIGINAL STUDY

Clinical results following meniscal sutures :
does concomitant ACL repair make a difference ?

Ana M* MARTIN-FUENTES, Cristina OJEpA-THIES, Jesus ViLA-Rico

From Dept. of Orthopaedic Surgery and Traumatology, University Hospital “Doce de Octubre”, Madrid, Spain

Introduction : The purpose of this study is to analyze
the clinical results of meniscal tears repaired with an
all-inside suture with special attention to the results in
stable versus anterior cruciate ligament (ACL)-
deficient knees.

Methods : We studied 45 meniscal tears (32 medial, 13
lateral) repaired in 43 patients using a single all-inside
suture system. The patients were divided in two
groups and followed-up for at least 12 months. Group
A (stable knees with isolated meniscal tears) consisted
of 19 patients treated with all-inside sutures. Group B
(ACL-deficient knees with meniscal tears) consisted
of 24 patients treated with ACL reconstruction to-
gether with the meniscal repair. All the meniscal tears
were located in red/red (35) or red/white (10) zone.
Criteria for clinical success included absence of
joint-line tenderness, locking, swelling, and a negative
McMurray test. Preoperative and postoperative clini-
cal evaluation also included the Tegner and Lysholm
knee scores.

Results : The clinical success rate of the repairs was
86%. According to our criteria, six of 43 repaired
menisci (14%) were considered failures. Mean
Lysholm scores improved significantly in both groups
(58 to 88.20) and the improvement was significantly
greater in group B (From 54.47 to 88, p < 0.05). Twen-
ty patients (83.3%) had an excellent or good result in
group B and sixteen (84 %) in group A, according to
the Lysholm knee score.

Conclusions : Our clinical results show that arthros-
copic meniscal repair with all-inside devices provided
a high rate of meniscus healing and seem to be safe
and effective, for isolated meniscal tears as well as for

ACL-deficient knees with meniscal tears. Final func-
tional scores were similar for ACL-competent and
ACL-deficient knees.

Keywords : meniscal tear ; all-inside suture ; ACL rup-
ture.

INTRODUCTION

Since the importance of the meniscus has been
better understood, attention towards the preserva-
tion of this structure has increased. Significant in-
creases in contact pressure have been found after
even partial meniscectomy (8,35). Furthermore, the
meniscus is believed to contribute to joint stability.
It has been found that medial meniscectomy in the
presence of an ACL-deficient knee significantly in-
creases anterior translation of the tibia (9,77). The
meniscus also provides shock absorption (18).
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Trauma is a common cause of meniscal tears. For
example, meniscus tears occur in 40% to 60% of
patients with anterior cruciate ligament (ACL) rup-
tures (23,29). Meniscal repair is indicated for patients
following traumatic rupture. Most of these tears ex-
tend into the middle third of the meniscus, provided
with vascularity (red-red and red-white zones), so
repair is possible in most cases, with high success
rates (6). Several authors have observed that repair
performed together with ACL reconstruction seems
to show a better healing percentage than an isolated
suture (10,25), perhaps because of the hemorrhage
generated during the ACL reconstruction, rich in
pluripotent stem cells, platelets and growth fac-
tors (36,42).

Therefore, the best candidate for meniscal repair
is the young compliant patient with at least 1 cm
long peripheral longitudinal single meniscal tear. A
meniscal repair, rather than a partial meniscectomy,
should always be considered in the young athlete to
protect his articular cartilage (13).

Among the 3 arthroscopic repair techniques
known today (inside-out, outside-in, and all-inside),
all-inside hybrid fixation has become increasingly
popular because of its fast application and reduction
of the risk of serious neurovascular complica-
tions (2,16,37). However, several reports have men-
tioned complications that are directly associated
with these devices such as chondral injuries and sy-
novitis (4,12,13). Another concern is the inferior
strength of these devices compared with vertical su-
tures, which may be a critical factor that contributes
to meniscal healing according to some previous bio-
mechanical studies (5,7,26).

The purpose of this study was to evaluate the
mid-term outcome in patients who had undergone
all-inside suture repair of medial or lateral meniscal
tears, alone or in combination with anterior cruciate
ligament (ACL) reconstruction.

METHODS

From August 2008 to July 2012, 45 arthroscopic
meniscal repairs (32 medial, 13 lateral) in 43 consecutive
patients were performed in our hospital by three sur-
geons. All meniscal tears were sutured with the FasT-Fix
(Smith & Nephew, Andover, Massachusetts, USA), an
all-inside hybrid meniscal suture system (33).

martin-fuentes-.indd 691

Thirty three males (77%) and 10 females (23%), with
an average age of 31 years (range 17-47 years) at the time
of surgery were included in the study. All patients were
clinically evaluated preoperatively and postoperatively,
and all underwent an imaging protocol study that includ-
ed X-rays (antero-posterior, lateral) and Magnetic reso-
nance imaging (MRI) of the knee. Patients were included
in this study if they presented (1) a vertical full-thickness
tear longer than 1 cm in length, (2) location of the menis-
cal tear less than 6 mm from the menisco-capsular junc-
tion (red/red or red/white zone) (24), (3) fixation of the
meniscus solely with the FasT-Fix system, and (4) at
least follow-up of one year. Patients who had had a com-
bined repair or patients with knee injuries other than
meniscal tears or ACL ruptures were excluded.

The anterior cruciate ligament (ACL) was reconstruct-
ed in the 24 ACL-deficient knees using three types of
techniques : hamstring autograft (8 cases), patellar bone-
tendon-bone graft (8) and allograft from a cadaver (3).
Reconstruction was performed simultaneously with the
meniscal repair, with the technique depending on sur-
geon preference. Seven patients of the ACL-deficient
knees were found to have concomitant chondral injuries
(6 on the medial condyle and 1 on the lateral condyle),
averaging a surface area of 1 cm’. None of the ACL-
stable knees were found to have chondral injuries.

Surgical technique

All patients were operated under intradural anesthesia.
The tear length and the rim width were recorded at the
time of surgery, as well as the morphology of the menis-
cus tear. Dislocated bucket-handle tears were reduced
before beginning the suture. The tear edges were fresh-
ened with a meniscus rasp and shaver. Using micro-
fracture awls, multiple perforations were made in the
meniscal rim to produce vascular access channels and
encourage bleeding in order to stimulate the healing
response. In the majority of cases, in medial as well as
lateral tears, the menisci were approached with the FasT-
Fix device inserted through the contralateral portal. Oc-
casionally, the most posterior horn of the medial meniscus
was more accessible via the ipsilateral portal. The two
T-Fix bars were then inserted across the meniscal tear in
vertical, horizontal, or oblique patterns, depending on the
anatomy of the tear (Fig. 1). For a horizontal suture, the
delivery needle was transferred 5 mm sideways ; while
for a vertical suture, it was placed perpendicular to the
tear in order to ensure maximum tension. Upon insertion
of the second implant, the device was removed from the
joint.
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Fig. 1. — Intraoperative arthroscopic views. (A) Vertical mattress suture configuration. (B) Horizontal mattress suture configuration.
(C) Vertical and oblique mattress suture configuration.

If the patient had a concomitant ACL injury, ar-
throscopic reconstruction was conducted immediately
after the meniscal repair.

Rehabilitation

Postoperative care consisted of non-weight bearing
motion with a hinged postoperative brace. The range of
motion was limited to 90° of flexion. Weight bearing and
range of motion limitations were maintained for 4 weeks
postoperatively, and progressed to full weight bearing by
postoperative week 6. Running, swimming, and cycling
were initiated at 3 months. Unrestricted activity was per-
mitted at 6 months for patients with isolated meniscal
repair and at 9 months for patients with meniscal repair
and concomitant ACL reconstruction.

Clinical evaluation

The patients were divided into two groups. Group A
included 19 patients with stable knees and isolated
meniscal tears (12 medial, 8 lateral), whereas Group B
comprised 24 patients with meniscal tears (20 medial, 5
lateral) in ACL-deficient knees. The mean follow-up
period was 30.6 months for group A (range, 12 to
60 months) and 38.26 months for group B (range, 12 to
60 months). No patients were lost to follow-up in this
series. Patient characteristics and data regarding the type
and repair of meniscal injuries are summarized in Table I.

Patients were evaluated by the corresponding author,
who did not perform the surgeries. We used the
Lysholm (24) knee score and Tegner (39) activity score to
evaluate knee function, as well as subjective parameters,
which included effusion, range of motion, ligamentous
stability (in cases of ACL reconstruction), evaluation for
joint line tenderness, blocking and McMurray’s test. If a
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second-look arthroscopy was necessary, the condition of
the meniscus was evaluated with MRI before the revision
surgery.

Clinical results were considered a failure if the pa-
tients had symptoms such as swelling, joint line tender-
ness, locking, or blocking ; positive McMurray’s test
(according to the criteria of Barrett et al (10)) ; a subjec-
tive Lysholm score of less than 84 ; or needed repeat
surgery for partial meniscectomy. If one or more of these
parameters were present, we considered clinical success
had not been achieved.

Statistical analysis

For comparison of the preoperative and postoperative
Lysholm and Tegner scores between the two groups of
patients, we used the Chi-square test. In an effort to iden-
tify factors that might affect the results of meniscal
repairs, we compared patients with clinically healed
menisci with the patients with clinically failed repairs in
both groups. Parameters that were examined for their in-
fluence on the clinical result were age, chronicity of tear
(time from injury to repair), length of tear, side repaired
(medial or lateral), and repair of one or both menisci. We
used the Fisher Exact test and Kruskal-Wallis test to
evaluate these conditions. The level of significance was
set to 0.05.

RESULTS

Of the nineteen patients of group A, sixteen
(84.2%) reported no symptoms suggestive of menis-
cal tears at the last follow-up visit. One patient
(5.2%) reported recurrent episodes of pain during
moderate exertion and tenderness upon joint-line
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Table I. — Study population
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GROUP A (STABLE KNEES)

GROUP B (ACL-DEFICIENT KNEES)

Number of cases

19 patients (20 meniscal tears)

24 patients (25 meniscal tears)

Gender (male/female)

12 M (63%) — 7 F (37%)

21 M (87%) — 3 F (13%)

Age (average, range)

30 years (20-47 years)

26 years (17-35 years)

Knee 10 Right — 9 Left 16 Right — 8 Left
Meniscus 12 Internal — 8 External (1 both) 20 Internal — 5 External (1 both)
Location 20 Body-Posterior horn 25 Body-Posterior horn

Arnozcky zone

16 Red-Red — 4 Red-White

19 Red-Red — 6 Red-White

Type of tear 13 Longitudinal vertical — 6 Oblique — 1 Radial |13 Longitudinal vertical — 3 Oblique — 8 Bucket
handle

Length 17 mm (10-25 mm) 15.8 mm (10-25 mm)

Chondraldamage 0 7

Femoral condyle affected 6 Medial — 1 Lateral

Size of defect <1cm?

Chronicity

6 Acute (30%) — 14 Chronic (70%)

5 Acute (20%) — 20 Chronic (80%)

Time to surgery (months)

5.25 Acute — 17.27 Chronic

2.5 Acute — 14.6 Chronic

Number of sutures

237 (1-6)

2.33 (1-6)

palpation (following repair of a chronic injury of the
external meniscus), and two patients (10.5%) had
tenderness upon joint-line palpation plus effusion
(two tears of the internal meniscus with chronic
bucket-handle injuries). None of them had locking
episodes. These three cases (15.8%) were consid-
ered failures. However, revision arthroscopy and
partial meniscectomy was necessary only in one
case, 9 months after initial surgery.

The Lysholm score increased to a mean value of
88.6 (range, 59-100), a statistically significant im-
provement compared with the preoperative mean
value of 6247 (range, 29-77) (P <0.001, Chi-
square test). Sixteen patients (84%) had an excellent
or good outcome, 2 patients (10.5%) had a fair re-
sult, and 1 patient (5.5%) had a poor result. The
Tegner activity score improved significantly
(P <0.01) from an average of was 3.53 (range, 3-5)
preoperatively to 4.53 (range, 2-7) postoperatively.
Most patients had returned to usual activities of dai-
ly living.

In group B, 20 cases (83.3%) (16 tears of the in-
ternal meniscus and 4 of the external meniscus)
showed a complete recovery of the entire joint at the
last follow-up visit, with a complete absence of
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pain, joint locking, and swelling. Of the remaining
cases, three patients (12.5%) (2 injuries of the inter-
nal meniscus and 1 of the external meniscus, all of
them chronic) had occasional episodes of pain,
especially in flexion, and swelling. Two of these
patients were subsequently subjected to a partial
meniscectomy due to failure of healing. The other
patient (4.2%) had a new severe traumatic incident
4 months postoperatively, resulting in ACL re-rup-
ture and a new external meniscal lesion. Revision
arthroscopy with ACL reconstruction and partial
meniscectomy was necessary in this patient. The
follow-up surgery confirmed that the suture of the
internal meniscus had healed properly. Only one of
these 24 patients suffered a complication. He suf-
fered hypoesthesia in the anteromedial aspect of the
tibia and foot due to an injury of the saphenous
nerve that recovered at 3 months after surgery.
There were no other major complications directly
associated with the suture device. We haven’t found
any failure in ACL reconstruction which needed a
second surgery to repair.

Lysholm  scores  significantly  improved
(P < 0.005, Chi-Square test) from 54.47 (range, 40-
65) preoperatively to 88 (range, 65-100) post-
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Table II. Differences between Lysholm and Tegner scales in Group A (stable knees) and Group B (ACL-deficient knees).
A : Preoperative and postoperative scores on Lysholm scale in both groups. The improvement was significantly greater in Group B
than in Group A. B : Preoperative and postoperative Tegner scores in both groups, being significant the improvement in Group B
as well. *Significant difference on healing knee scores (p < 0.05)

A : Lysholm knee scale

100

90 4

m -

70

60 ~

50 - ®Group A
40 1 HGroup B

30 1
20 1
10 A

Lysholm pre

Lyshom post * Dif Lysholm

operatively. 20 patients (83.3%) had an excellent or
good outcome and 4 patients (16.7%) had a fair re-
sult. Preoperatively, the mean Tegner activity score
was 2.86 (range, 1-4) whereas the postoperative
mean value was 5.47 (range, 3-7), a statistically sig-
nificant difference (p < 0.05).

The improvement in the Lysholm score was sig-
nificantly greater in Group B than in Group A (33.53
vs 26.13, p value 0.0018). However, patients with
ACL-deficient knee showed significantly lower pre-
operative scores for both Lysholm Knee Score
(5447 vs 62.47, p value 0.0037) and Tegner Activ-
ity Scale (2.87 vs 3.53, p value 0.0449) (Table II).

Statistical analysis showed that none of the fac-
tors that were examined (age, chronicity of tear,
length of tear, side repaired and repair of one or
both menisci) significantly affected the clinical out-
come (p > 0.05).

DISCUSSION

The present study proves that good clinical result
could be achieved with all-inside techniques, in iso-
lated meniscal tears as well as in meniscal tears as-
sociated with ACL ruptures, regardless of the size
or the chronicity of the injury.

Evaluation of the results of meniscal repair re-
quires studying a number of factors. The presence
or absence of concomitant ligamentous repairs
(especially the ACL) needs to be considered, as
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B : Tegner activity score

= Group A

B Group B

Tegner pre

Tegner post * Dif Tegner

patients undergoing concurrent ACL reconstruction
make up a different population that is believed to
have a better chance of healing (10,25,35). For this
reason, we believed it could be interesting to com-
pare the same suture system in two different groups :
Group A (stable knee affected with isolated menis-
cal tears) and group B (ACL-deficient knees affect-
ed with meniscal tears).

When comparing both groups, we observed a
similar proportion of good clinical results in both
populations (Group A : 84.4% vs Group B : 87.5%),
according to the criteria of Barrett et al (10). Regard-
ing the Lysholm scores, 86% of surgeries were suc-
cessful in group A, compared to 84% for group B ;
this difference was not significant. However, the
difference between preoperative and postoperative
values was significantly higher in group B (Group A
Lysholm increase : 26.13 ; Group B Lysholm in-
crease : 33.53, p <0.001) ; in other words, patients
with concomitant ACL reconstruction showed sig-
nificantly greater improvement of knee parameters
after surgery compared with group A. However, we
must take into account that prior symptomatology
in ACL-deficient knees was significantly worse
(Group A preoperative Lysholm : 62.47 vs Group B
preoperative Lysholm : 54.47 , p <0.005). Similar
results were observed if the Tegner score was
analyzed.

We used three different techniques to repair
ACL ruptures, 85% of them were performed with
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autografts. We did not find any graft failures in this
group and we do not believe that the type of recon-
struction would influence in the final result. How-
ever, most patients were operated on using auto-
grafts which remain the gold standard in ACL
reconstructions (15,32).

Several authors (14,17,19,28,34,40) have stated that
in knees with meniscal sutures combined with ACL
reconstruction, a very favorable environment for
good healing of the meniscus is created. The factors
that come into play for the best result of suturing
could come from hemarthrosis and fibrin clot for-
mation generated during the ACL reconstruc-
tion (36,42).

Different rates of healing are reported following
meniscal repair, because clinical success may be
different than complete healing. The rate of com-
plete healing after meniscal repair has been reported
in the literature (47) to be only around 60%.

Ahn et al (1) reviewed meniscal repairs among
140 patients undergoing simultaneous arthroscopic
ACL reconstruction. 84.3% of meniscal repairs
were completely healed at the time of second-look
arthroscopy. The clinical success rate was 96.4%,
because most patients in the incompletely healed
group showed no clinical symptoms associated with
residual meniscal tears. The status of the incom-
pletely healed meniscus and its association with the
risk of increasing failure rate with time and its long-
term protective effect on cartilage are still unknown.
We evaluated the success rate based on clinical
findings, as only one of our patients underwent a
second look arthroscopy due to an ACL re-rupture,
and we found that the sutured meniscus was com-
pletely healed. Other authors have observed that in
spite of satisfactory clinical outcomes at follow-up,
a radiological signal alteration may still be visible
on MRI, believed but not proven definitively to be
scar tissue (20,27). In light of this evidence, we did
not perform repeat MRI examinations to all of our
patients.

Upon clinical evaluation using the criteria pro-
posed by Barret (10), we observed 6 failed cases of
meniscal suture, three patients in group A and three
cases in group B : In the three patients of group A
(15.7%) (2 chronic lesions of the internal meniscus
and 1 of the external meniscus), the postoperative
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presence of persistent pain and swelling, were con-
sidered signs of failed healing of the suture. Ar-
throscopic surgery with partial meniscectomy was
necessary in one of these three cases. Three patients
in group B (12.5%) (2 lesions of the internal menis-
cus and 1 of the external meniscus, all of them
chronic) still had pain, especially in flexion, with
occasional effusion. Two of them underwent repeat
arthroscopic surgery in order to perform a partial
meniscectomy.

We tried to identify factors predictive of an un-
satisfactory result in both groups, such as chronicity
of tear (time from injury to repair), length of tear,
side of repair (medial or lateral) and repair of one or
both menisci. Popescu et al (31) prospectively evalu-
ated meniscal suturing using the Fast-Fix device for
25 chronic meniscal tears (>3 months). Their re-
sults suggested that chronic meniscal tears in the red
zone or red-white zone could heal. In our series, we
found no significant differences between the results
of acute and chronic injuries, length of tear, repair
side and number of menisci repaired. Clinical re-
sults similar to those in our study have been report-
ed in other studies with meniscal repair devic-
€s(21,22,30,38).

We had one neurovascular complication, a pa-
tient who suffered hypoesthesia in the antero-medi-
al aspect of the tibia and foot due to a saphenous
nerve injury that recovered 3 months after surgery.
It is difficult to know whether this lesion was di-
rectly associated with the suturing technique or with
the pressure caused by the hinged postoperative
brace.

The present study is clearly limited by its retro-
spective design, the relatively low number of pa-
tients and the lack of a control group. The clinical
result was used to determine the success rate in our
study, and there was no objective measurement
such as second-look arthroscopy or postoperative
MRI examination to evaluate the consistency of all
of the repairs. Another limitation is that these de-
vices are not compared with traditional suture tech-
niques, though the overall success rate is compara-
ble to them in this short-term follow-up study. The
interobserver variability defined by the existence of
3 different surgeons may influence results but
increases the external validity of this study.
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The strengths of our study are that all patients
have been operated on with the same type of sutur-
ing system, and that we have compared two statisti-
cally similar groups. Another strength is that the
evaluation of patients was performed prospectively.
Mean follow-up is sufficient to ensure a mid-term
clinical result and to clinically confirm the recovery
of the meniscus. We have included consecutive
patients in our series, and none were lost to follow-
up. We have obtained good results in the mid-term
follow-up of our group of 45 meniscal repairs, with
reproducible clinical results.

CONCLUSIONS

We observed consistently good clinical results
with meniscal repairs using an all-inside technique
with the Fast-Fix system, for isolated meniscal
sutures as well as for meniscal sutures associated
with ACL-reconstruction (84% vs. 83.3%). Although
patients with ACL ruptures showed significantly
greater improvement after surgery, their preopera-
tive situation was also significantly worse. The final
result was, however, similar for knees treated with
and without concomitant ACL-reconstruction.
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