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Abstract: Osteochondral fracture of knee joint occurring in the femur is a serious clinical trauma. The presence of
osteochondral fragments in the knee joint often necessitates surgery. Arthroscopic repair is a minimally invasive treat-
ment, and there are many methods, among which suture anchor is often adopted by clinicians because of its obvious
advantages such as simplicity. In the past, there were many methods for fixing osteochondral fragments, but using suture
anchors to fix free osteochondral fragments has become a common approach. Moreover, the local mechanical environ-
ment will also be affected because of the increase in the number of bone channels. In this report, we describe a method for
fixing 1 or 2 osteochondral fragments using a single suture anchor based on the mechanical characteristics of the femoral
weightbearing region of the knee joint. We use relevant case reports to introduce our technology. Through the application
of our improved technique, the arthroscopic repair of osteochondral fractures in the weightbearing area of femur can be
more convenient and more economical, and the rehabilitation of patients will not be affected.

Osteochondral fracture of the knee joint is not
common, but its clinical manifestations are often
serious. Osteochondral fracture of the knee joint usu-
ally leads to the production of osteochondral fragments
in the joint, and most patients experience disturbance
of knee movement. Patients with osteochondral frac-
tures need high-quality radiography and computed
tomography scans to confirm the presence of osteo-
chondral fragment. If a stray fragment is identified,
surgery is usually required, especially if the defect is
located in a weightbearing area.' Large fragments
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should be fixed. For osteochondral fracture of knee
joint, many fixation methods have been proposed, such
as using a Herbert screw, internal fixation system,
absorbable suture fixation, and more.”” These surgical
techniques are relatively difficult to achieve to get good
results. Recently, suture anchor has been used to fix
loose body in osteochondral fracture of knee.” In
traditional techniques, multiple anchors/anchors are
often used to ensure fixed effects. This makes the sur-
gical procedure longer, more difficult, and less
economical. In addition, because multiple anchors are
implanted, the mechanical structure of the weight-
bearing area may change. Here we demonstrated the
effect of using a single anchor to fix single or multiple
osteochondral fragments under arthroscopy to repair
osteochondral fractures of the knee. Our improved
technique shows simplicity, economy, and good results.
This report provides an important reference for the
diagnosis and treatment of osteochondral fracture, as
well as other osteochondral injury diseases of the knee
of knee joint. The entire technology is described in
Video 1.

Surgical Technique

Fixation of a Single Osteochondral Fragment
We illustrate our improved technique with an example
of acute patellar dislocation with osteochondral injury of
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Fig 1. Computed tomography results of the patient before surgery. As shown in this figure, osteochondral injury and free
osteochondral fragments of the femoral lateral condyle of the right knee are easily and clearly observed. (A) Cross-section. (B)
Sagittal section. (C) Coronal section. (D) Three-dimensional reconstruction. The pink arrow indicates the free osteochondral

fragment. The yellow arrow indicates the defect area.

the right knee (Fig 1). The surgical procedure for
immobilizing a single bone block is as follows:

1. Patient preparation. The patient is placed in the su-
pine position. After general anesthesia is adminis-
tered, a tourniquet is applied to the root of the thigh
of the affected limb, and routine disinfection is
performed.

2. Approach establishment and damage observation.
First, the anterolateral approach is established as an
observation approach and the anteromedial
approach as an observation/operation approach. In

this example, we find the loose body (osteochondral
fragment) in the joint and the site of osteochondral
injury in the weightbearing area of the femoral
lateral condyle (Fig 2).

. Comparison of cartilage block to defect site. The

number of free osteochondral fragments is confirmed
by careful arthroscopy. At the same time, it should be
carefully confirmed whether the bone shape and the
defect site fit. After confirming the site and condition
of the injury are suitable for repair surgery, the fixa-
tion of the osteochondral mass is prepared.

Fig 2. The patient’s injury is investigated by arthroscopy. (A) An arthroscopic investigation of the lateral interval of the right
knee revealed a free osteochondral fragment.The anterolateral approach in this figure is the observation approach. (B) The
anteromedial approach is used as an observation approach to see the osteochondral lesion in the weightbearing area of the lateral
condyle of the femur. The pink arrow indicates the free osteochondral fragment. The yellow arrow indicates the defect area.
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Fig 3. A suture anchor is inserted into the center of the osteochondral lesion through an anterolateral approach under
arthroscopy. (A) Suture anchor location has been selected and a locator placed at the center of lesion. (B) An electric drill is used
to prepare bone tunnel for anchor placement. (C) Suture anchor placement is completed. The yellow arrow indicates the defect
area. The green arrow indicates the locator. The red and dark red arrows indicate the two sets of sutures on the anchor.

4. Fresh treatment of bone bed and anchor implanta-
tion. First, the free osteochondral fragment is

fragments. Then we pass the 4 free suture ends
through each of the 4 holes of the osteochondral

removed to avoid further damage. Subsequently, the
patient is positioned at 15° to 30° with the knee bent,
and the injured site is freshened with a shaver. A
suture anchor loaded with 2 sutures is implanted
into the center of the bone defect (Lupine; Mitek,
Paynham, MA) (Fig 3).

. Treatment and delivery of free osteochondral frag-
ment into the articular cavity. Four evenly distrib-
uted holes are then drilled in vitro with a 1.5 to
2 mm Kirschner wire into the osteochondral

fragment. The fracture surface of the osteochondral
fragment should face the bone defect area when
threading the suture (Fig 4). The osteochondral
fragment is sent into the joint under the direct view
of the arthroscopy.

. Resetting and fixing of Free osteochondral fragment

(Fig 5).

Postoperative imaging examination shows that the

location of the osteochondral fragment and anchor are

Fig 4. Osteochondral fragment drilling and placement. (A) Drilling of free osteochondral fragment using 1.5 to 2.0 mm Kirschner
wire. (B) Pass through the free end of the anchor suture into the drilled hole and send the fragment into the joint cavity. The
cartilaginous surface of the fragment should be facing outward. The blue arrow indicates the Kirschner wire. The red and dark
red arrows indicate the 2 sets of sutures on the anchor. The pink arrow indicates the free osteochondral fragment.
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Fig 5. The osteochondral fragment is placed on the lesion site. (A) The edge of osteochondral fragment closely matches the edge
of lesion site. The anteromedial approach used as the observation approach. (B) The sutures are knotted, and the osteochondral
fragment is secured. The anterolateral approach is used as the observation approach. The pink arrow indicates the free osteo-

chondral fragment.

satisfactory, and the placement of the anchor avoids the
injury in the epiphysis (Fig 6). Postoperative recovery
and follow-up of the patient show the same effect as the
traditional technique.

Fixation of Two Osteochondral Fragments

The fragments generated by osteochondral fractures of
the knee joint may be incomplete, such as 2 fragments.
The fixation technique of osteochondral fracture pieces
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by a single anchor containing 4 free ends of sutures is
also suitable for the fixation of 2 fracture pieces. Here we
illustrate our improved technique in a patient with pri-
mary right knee patellar dislocation combined with old
osteochondral injury. The specific steps are as follows:

1. Patient preparation is similar as above.
2. Approach establishment and damage observation.
Similarly, the anterolateral approach is established as

Fig 6. Postoperative computed tomography (CT) and magnetic resonance imaging (MRI) results of the patient’s knee.
Postoperative CT and MRI indicated that the reduction position of the osteochondral fragment is right, and the anchor is placed in
a good position, which would not hurt the epiphysis. (A) Sagittal section of CT. The green arrow indicates the location of the
anchor. (B) Coronal section of CT. (C) Cross-section of CT. (D) Sagittal section of TI MRIL (E) Sagittal section of T2 MRI.
(F) Coronal section of T2 MRI. The deep red box indicates the tight fit of the fragment to the bone bed.
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Fig 7. Arthroscopic exploration of the knee
joint of example 2. (A) Osteochondral frag-
ments located in the intercondylar fossae.
The anterolateral approach is used as the
observation approach. The green arrow in-
dicates the free fragment. (B) Cartilage frag-
ments located in the bursa suprapatellaris.
The anterolateral approach is used as the
observation approach. The blue arrow in-
dicates the free fragment. (C) An old lesion
located in the trochlea of the femur. Yellow
arrow indicates the bone bed. (D) Temporary
reduction of the 2 fragments can fill the
entire defect.The green and blue arrows
indicate the positions of the two fragments,
respectively.

an observation approach and the anteromedial
approach as an observation/operation approach.
Two free osteochondral fragments from the same
site of injury can be observed arthroscopically. In this
example, the lesion is located in the trochlear of the
femur (Fig 7A-C).

Fig 8. The process of implantation of the suture anchor.

3. Comparison of cartilage block to defect site. By
comparing the fracture fragment to the defect site, we
found that the two fragments are placed together just
enough to fill the defect area (Fig 7D). This is an indi-
cation of our improved technique. Therefore, we plan
to fix 2 osteochondral fragments by single anchor.

(A) The anteromedial approach allows the shaver to enter and freshen

the bone bed. Green arrow indicates the shaver. Yellow arrow indicates the bone bed. (B) Bone marrow stimulation in the lesion
area. The pink arrow indicates the Microfractor. (C) Implant suture anchor. The observation approaches are all anterolateral

approach.
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Fig 9. The process of splicing and implantation of two fragments. (A) In vitro fragment splicing. (
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B) Pass through 4 free ends of

suture anchor into the osteochondral fragments. Two suture ends are passed through each osteochondral fragments. The fracture
surface of the osteochondral fragment should be inward, and pay attention to the direction. Pink arrow indicates the placement
of the two fragments. (C) Careful placement of the osteochondral fragments into the joint space. After the osteochondral
fragments are fitted to the lesion area, the sutures are knotted and fixed. The observation approach is the anterolateral approach.

4. Fresh treatment of bone bed and anchor implanta-
tion. The defect site is also freshened and bone
marrow stimulated. An anchor with 4 free ends of
sutures is then implanted (Fig 8). Key technical
points such as the patient’s position are the same as
above.

5. Treatment and delivery of free osteochondral frag-
ment into the articular cavity. The 2 fragments of
bone cartilage are taken out, assembled into a
complete shape in vitro, and pierced with a Kirsch-
ner wire. Each free end of the suture anchor is then
threaded through each osteochondral fragment and
carefully placed into the joint along their respective
anchor sutures for knotting and fixation (Fig 9). It

Table 1. The Pearls and Pitfalls of In Situ Fixation of
Osteochondral Fragments on the Weightbearing Area With a
Single Anchor

Pearls

We should determine whether the site of osteochondral injury is
in the weightbearing area to determine our surgical strategy.

If the fragment is a bit large and likely to get stuck when removing,
extend the incision if necessary instead of forcing the
fragment out to avoid damaging the fragment.

The place of anchor should be placed on the center of lesion site
and vertically. When the angle is difficult to adjust, it can be
achieved by knee joint flexion and extension.

Old injuries require more thorough freshening of the fracture
surface and stimulation of the bone marrow.

When fixing fragment, it is generally first used to introduce the
fragment into the joint and fit the bone bed, and then the
knot is finally fixed.

When 2 fragments need to be fixed, it is necessary to splice the
shape and determine the location of the sutures before fixing
them. Tighten the sutures simultaneously while fixing.

The joint should be flexed and extended to make the
osteochondral fragments fit better.

Pitfalls

Exercise caution when removing fragments and drilling to avoid
secondary damage.

Clean the soft tissue carefully to avoid incarceration.

should be noted that the directions of the 2 frag-
ments must be correct.
6. Resetting and fixing of free osteochondral fragment.

Similarly, postoperative recovery and follow-up of
patients showed the same effect as traditional
techniques.

Discussion

Osteochondral fracture of the knee usually requires
surgical treatment to avoid further damage of the
cartilage surface.” Unless the fragment is too broken or
small, it should be reduced and fixed as much as
possible to achieve complete repair. Despite the diverse
options for restoration, suture anchor has provided
advantages in terms of simplicity and effectiveness.
However, suture anchor is often limited in application
because of its high-value medical consumables. There-
fore it is an important objective for surgical improve-
ment to achieve optimal fixation effect with minimal
suture anchors. In traditional surgery for fixing free
osteochondral fragments with suture anchors, the

Table 2. The Advantages and Disadvantages of In Situ
Fixation of Osteochondral Fragments on the Weightbearing
Area With a Single Anchor

Advantages
The technique is minimally invasive and avoids the large incisions
of traditional open surgery.
The technique is simple and generally does not require additional
approach.
This technique is widely used and can be used in children and
adolescents to avoid damage to the epiphysis.
This technique is feasible for fixation of osteochondral or chondral
fragments.
This technology has better economy for only 1 suture anchor used.
Disadvantages
Our technique is not suitable for osteochondral injury on the side
of the patella.
Large fragments may not be able to be repaired arthroscopically
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number of suture anchors is usually more than one.® In
addition to increasing the economic burden of patients,
the application of anchor may further destroy the local
mechanical structure, especially for patients with oste-
oporosis. The above factors will affect the patient’s re-
covery. In this study, we demonstrated the feasibility of
using a single anchor to anchor 1 or 2 isolated osteo-
chondral fragments. In our clinical practice, we used an
anchor containing 4 free suture ends, which enabled
the fixation of 2 free osteochondral fragments. If an
anchor with 3 sutures is used in this surgical technique,
which has 6 free ends, it is possible to fix at least 3 free
osteochondral fragments, which greatly improves the
economics of the procedure. It should be noted that the
application of the suture anchor in osteochondral
fractures of the knee is different from the use of suture
anchor in rotator cuff injury repair. In rotator cuff
repair, the force received by the suture anchor is an
outward pulling force in later rehabilitation, so a certain
amount of anchor needs to be fixed firmly. In the
surgical technique we introduce, the force received by
the suture anchor is an inward squeezing force in
rehabilitation along with flexion, extension, and load
bearing of the knee joint. Therefore, from the
perspective of force analysis, less anchor quantity can
be used in osteochondral fracture of knee joint, and the
stability can still be maintained. The pearls and pitfalls
of our improved technique are shown in Table 1. In
general, the repair of free fragments in the weight-
bearing region has more clinical significance. As it
happens, a "pressurizing" effect ensures the stability of
the free fragment after the weightbearing zone is
repaired. At the same time, the alignment of osteo-
chondral fragments and the splicing of multiple osteo-
chondral fragments are also key to the success of the
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surgery. The risk of surgical failure is greatly increased if
the bone is fractured as a result of surgery. The ad-
vantages and disadvantages of our improved technol-
ogy are shown in Table 2. As summarized in Table 2,
economy and simplicity are prominent advantages.
However, for osteochondral injuries on the patellar
side, our technique may not be appropriate because of
the limited operating angle and the inability to generate
enough "squeeze" to ensure stability. In conclusion, our
improved technique provides a valuable reference for
the repair of osteochondral fractures of the knee femur.
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