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Failed resorption of bioabsorbable
meniscus repair devices

Abstract Bioabsorbable meniscus
repair devices are being used more
frequently because of their easy and
quick application and reduced risk of
neurovascular complications. Three
cases, whose menisci were repaired
with Biostinger bioabsorbable device
and having remaining symptoms
mimicking meniscus tear, are reported in this article. In the secondlook arthroscopies of all three cases
we observed, repaired menisci had
healed and some of the repair devices had not been resorbed. Symptoms disappeared soon after removal
of unresorbed materials. Late resorption of bioabsorbable meniscus mate-

Introduction
Meniscus repair is a well-accepted procedure because of
the important role of menisci in knee function [10, 12].
After U.S. Food and Drug Administration approval of
bioabsorbable meniscus repair devices in 1997, many
products came into the market. Although primary fixation
strength of these devices seems to be lower than conventional suturing techniques [3, 6, 7], they are becoming
more popular because of their easy and quick application
technique. Different complications related to meniscal repair devices have been encountered in the past 2 years and
published as case reports [8, 13, 16, 18, 19, 20, 21].
One hundred twenty-one meniscus repairs have been
performed by the present authors since 1994. “Inside-out”
and “outside-in” conventional sutures had been used previously. We have used “all-inside” meniscal repair devices
since 1999.
Eighteen patients had undergone all-inside meniscus
repair with Biostinger (Linvatec, Largo, Fla.) meniscus

rial may cause intra-articular problems such as synovitis and chondral
lesions. These problems should be
addressed by meniscal implant designers and researchers.
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repair device since December 1999. Fifteen patients had
no problems in the postoperative period. The remaining
three patients had persisting symptoms mimicking meniscal tear. We present the three cases with problems caused
by late resorption of Biostinger.

Case reports
Case 1
A 37-year-old man had been treated conservatively in a primary
care hospital for acute haemarthrosis in his left knee caused by
soccer trauma. He had been referred to our institution because of
persisting pain and giving-way periods. Range of motion was
0–130° in the initial physical examination. The patient had medial
compartment pain with hyperflexion. Anterior instability was proven
with positive Lachman and pivot-shift tests.
Arthroscopic examination revealed a 3-cm-long vertical longitudinal tear in the medial meniscus posterior horn, degenerated radial tear in the lateral meniscus posterior horn and total rupture of
anterior cruciate ligament (ACL). Lateral meniscus tear was debrided. Both ends of medial meniscus tear were freshened with
meniscal rasp and repair was performed with three 16-mm Bio-
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Fig. 1 Broken and free part of meniscal repair device (Biostinger)
was removed

stinger devices. Fixation stability was checked with probe. The
meniscal fixation device was not protruding into the joint. The
ACL was reconstructed with autogenous semitendinosus–gracilis
graft. Femoral fixation was made with Transfix (Arthrex, Munich,
Germany) and two staples were used in the tibial side. In the postoperative period, flexion after 90° and full weight bearing was allowed after 6 weeks. Squatting and full knee flexion was given after 4 months.
In the following months the patient had posterior knee pain
during full knee flexion. Since he works in a mosque as prayer
leader, as part of his job he must kneel on the floor. Symptoms
mimicking meniscus tear were followed and managed conservatively. Second-look arthroscopy was planned at the seventh postoperative month because pain relief had not been achieved. In this
procedure, it was observed that meniscus healed well and ACL
graft was stable. One of the Biostinger fixators was broken, undegraded and caused chondral lesion in femoral condyle. Broken and
protruded parts of the device were removed from the joint. The stability of repaired meniscus had not changed. Local synovitis was
also debrided (Fig. 1).
Pain was diminished after the operation and full range of motion was gained in 3 weeks. At 6 months since the second operation, the patient has no limitations in his daily and professional activities.
Case 2
A 28-year-old man presented to our institution with pain and giving-way complaints in his left knee. He had knee sprain while
cross-country running 1 year previously. At physical examination,
he had pain in the posteromedial compartment with hyperflexion.
Lachman and pivot-shift tests were positive. A 3.5-cm-long longitudinal vertical tear at the posterior horn of medial meniscus and
total ACL rupture was observed at arthroscopic examination. Meniscus tear was repaired with four Biostinger devices (two 16 mm,
two 13 mm long). Autogenous quadriceps tendon graft with patellar bone block was used in ACL reconstruction. Bone block was
fixed with an interference screw in the femoral side, and tibial fixation was made with absorbable interference screw and two staples. Postoperative rehabilitation was the same as in the first case.
Full range of motion was gained at the tenth week, but meniscus
tear symptoms (posteromedial compartment pain and a positive
McMurray test) persisted in the follow-up period. At the ninth
postoperative month second-look arthroscopy was done because

Fig. 2 a Unresorbed Biostinger at the posterior horn of medial
meniscus 9 months after initial operation. b Arthroscopic view after material removal. Meniscus tear had healed, but Biostinger
caused chondral lesion in the femoral condyle. c Biostinger is out
of the knee joint. Note that body of the device is not resorbed

the complaints persisted despite conservative measures. One of the
four Biostinger devices was not resorbed and caused grade-II
chondral lesion in the femoral condyle (Fig. 2). The ACL graft was
intact and well healed. After removal of unresorbed Biostinger, the
healed meniscus was stable. The patient’s complaints disappeared
in the postoperative period. Four months after the second operation, the patient can participate in daily and recreational sports activities without limitation.
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Fig. 3 a Synovitis in the medial compartment 5 months after the
initial meniscal repair. b Healed meniscus is seen after synovitis
debridement. c Unresorbed Biostinger at the inferior part of the
medial meniscus. d Biostinger is viewed out of the joint

Case 3
A 20-year-old man presented to our institution with complaints of
pain and giving-way episodes in his left knee. He had had an injury
while playing soccer 6 months previously, which had been initially
treated elsewhere. He had full range of motion and medial compartment pain with flexion at physical examination. Lachman and
pivot-shift tests were positive. Longitudinal tear in posterior horn
of medial meniscus and ACL total rupture were observed at arthroscopic examination. Torn meniscus was repaired with four Biostinger devices (three 13 mm, one 16 mm long), and ACL was reconstructed with autogenous semitendinosus–gracilis graft using
the Transfix system. Postoperative rehabilitation program was the
same as in cases 1 and 2.
Limitation of flexion (ROM: 0–110°) and posteromedial knee
pain had not diminished 5 months after the operation, so the patient underwent a second-look arthroscopy. Repaired meniscus
was healed, but two unresorbed Biostinger devices caused localized synovitis and a grade-II chondral lesion (Fig. 3). Meniscus repair devices were removed and biopsy material from synovitis was
sent to the pathology department. The ACL graft was well formed
and stable. Pathological assessment revealed chronic inflammation
and fibrin organization (Fig. 4). Flexion limitation and pain disappeared 10 days after the second-look arthroscopy. Eight months

Fig. 4 Photomicrograph of histopathological assessment of synovitis caused by Biostinger irritation. Synovia is covered partly by
fibrin and subintimal mononuclear inflammatory cells. (Hematoxylin and eosin, ×125)

postoperatively, the patient had full range of motion and no complaints of pain. He was able to return to recreational athletic activities.
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Discussion
Meniscal repair has been a standard procedure in vascular
longitudinal tears of relatively young individuals after understanding the key roles of menisci in knee stability,
shock absorption and load transfer [11]. All-inside technique is one of the three most popular methods for arthroscopic meniscus repair. Both of the other methods, insideout and outside-in, involve using conventional suture
technique. All-inside suturing, on the other hand, is technically demanding and requires using the 70° arthroscope
and a posterior portal [17]. Because these techniques are
time-consuming and involve a risk of neurovascular injury, further research focused on developing new methods
is necessary.
In the past decade, biodegradable materials, such as
polylactic acid (PLA) and polyglycolic acid (PGA), are preferred especially in intra-articular procedures. Biodegradable meniscal repair devices, such as Biostinger, have been
allowed to be used routinely since 1997. Both PLA and
PGA are resorbed by hydrolysis. The wet-strength half-life
of PGA is 2 weeks and of PLA is 6 months, because PLA is
more hydrophobic [4]. Six to 12 weeks is a critical period
after meniscal repair [5]. Repaired meniscus reaches 80%
of tensile strength of normal meniscus after 12 weeks [14].
The PGA is not suitable for meniscus repair devices because of its short degradation time. On the other hand, PLA
meniscal repair devices (Biostinger and others) preserve
their initial strength even after 6 months [2]. The long
degradation time of PLA materials allows it to endure beyond, thereby causing some intra-articular problems such as
synovitis and chondral lesions.
There are articles confirming that primary fixation
strength of meniscal implants are significantly less than
conventional sutures [3, 6, 7], with one exception [2]:
high cost, difficulty in fixing the inferior surface of meniscus and problems related to late degradation, such as
chondral lesion and synovitis, are other disadvantages of

meniscus repair devices [9]. Advantages such as easy application, time sparing and less neurovascular injury risk
have encouraged arthroscopic surgeons and made these
devices more popular [1, 9, 14, 20]. With increased use,
some complications have been reported. These complications (aseptic synovitis, cystic haematoma, chondral lesion) are related mostly to tissue reaction against PLA
material [8, 13, 16, 18, 19, 20, 21].
Ross et al. [18] and Seil et al. [19] reported cases with
chondral lesion at the femoral condyle caused by meniscal
arrow. Song et al. performed synovectomy and removed
meniscal arrow 13 months after meniscus repair. They
state that patient pain and limitation of flexion complaints
have disappeared immediately after removal of PLA
based not on degraded materials [21]. One patient treated
with Clearfix meniscal implant by Sims and Simonian
suffered from a second trauma 17 months after initial
treatment. In second-look arthroscopy, those authors observed that the repaired meniscus was torn again and
PLA-based implant had still not been degraded [20].
Biostinger meniscal repair device is made of PLA material and has an arrow-like shape. Pain and limited flexion were the main complaints of our patients. Their symptoms mimicking meniscus tear persisted 5–9 months after
the initial repair procedure. Second-look arthroscopy revealed that some of the meniscal implants had not been
degraded and caused synovitis and chondral lesion. It is
emphasized that all repaired menisci had healed but undegraded implants caused meniscus tear mimicking symptoms. All patients recovered after removal of implants.
Cases reported in the literature and our experience
show that late-degrading implants remaining after meniscus healing time may cause synovitis and chondral lesions
in the knee joint. In conclusion, one should always consider the long-term effects while using such bioabsorbable
implants. These problems should also be noted and properly addressed by meniscal implant researchers and designers.
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