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Arthroscopic-assisted Suture-based Fixation of Patellar Osteochondral
Fractures using the D G-lock Suturing: A Novel Technique

Akshay D Punekar’, Jaideep Das’, Ajit S Rathod’, Gyanprasad Yadav’, Vaibhav R Jagtap’,
Dharya H Pimpale’

Learning Point of the Article:
Arthroscopy-assisted DG-lock suture fixation offers a minimally invasive, hardware-free method for managing patellar osteochondral
fractures, providing stable fragment fixation, preserving cartilage integrity, and facilitating early rehabilitation with favorable clinical outcomes.

Introduction: Patellar osteochondral fractures (O CFs) commonly occur following acute lateral patellar dislocation and have traditionally been
managed using metallic or bioabsorbable implants, which may abrade cartilage or require later removal. This case demonstrates an alternative
managementin the form of an arthroscopic-assisted suture-based fixation of patellar O CFs using the DG-lock suturing.

Case Report: A 17-year-old male who presented to our facility with pain and deformity of the knee following a self-fall. On examination,
tenderness was present over the medial aspect. On Radiographic imaging findings were suggestive of inferomedial patellar OCEF. After
meticulous planning, the patient underwent arthroscopy-assisted reduction and suture-based fixation using the DG-lock suturing technique.
Arthroscopy allowed identification of the avulsed fragment, which was displaced and adherent to the lateral femoral condyle within ahematoma.
After arthroscopiclocalization and mobilization, the fragment was fixed using multiple high-strength suture loops through transosseous patellar
tunnels, providing broad compression withoutarticular hardware.

Early range of motion and full weight-bearing in a hinged brace were initiated post-operatively, resulting in radiographic union and return to
activity by 10-12 weeks. Post-operative outcomes of DG-lock suturing demonstrated favorable results compared to conventional methods, such
as the standard metallic and bioabsorbable implants used for OCF management.

Conclusion: Arthroscopy-assisted DG-lock suture fixation offers a minimally invasive, hardware-free method for managing patellar OCFs. It
provides fragment-preserving compression, reduces soft-tissue trauma, and enables early rehabilitation, making it a viable and novel alternative
tometallicimplants.
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Introduction congruity and prevent secondary chondral degeneration [1].

Osteochondral fractures (OCFs) of the patella frequently Patients usually present with an associated knee effusion

accompany acute lateral patellar dislocations, particularly in secondary to hemarthrosis and medial retinacular tenderness

adolescents and young athletes [1,2,3]. Early anatomical [4].
reduction and stable fixation are essential to restore joint Conventional fixation methods using metallic screws, pins, or
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magnetic resonance imaging (MRI) revealed a 20 x 16 mm
osteochondral fragment from the inferomedial patellar facet
with a corresponding donor site and typical bone edema
pattern. Radiographs and computed tomography localized a
loose body in the suprapatellar recess, and instability risk
factors were documented without the need for tubercle
transferin thisisolated case (Fig. 1).

<H2>Indications and planning

Given fragment size, viability, and donor-bed freshness
within 10 days, primary fixation was indicated to restore
congruency; the planned technique was an Arthroscopy-
assisted open subvastus approach with fragment-preserving,
transosseous suture fixation using a DG-lock multi-loop
construct.

Surgical technique

The patient was administered combined spinal anesthesia. A
pneumatic tourniquet was applied on the proximal thigh, and
standard aseptic preparation of the limb was performed.

Initial diagnostic arthroscopy was carried out mainly to
retrieve the fragment and also helped to assess the fracture
morphology, feasibility of fixation, and to know the exact
location of the chondral defect. The medial patellar donor

Figure 1: Pre-operative magnetic resonance imaging knee — axial and coronal

views depicting 20 x 16 mm osteochondral fragment from the inferomedial patellar defect was clearly identified intraoperatively (Fig. 2a), and

facetwith a corresponding donorsite and typical bone edema pattern. transosseous tunnel planning was PerfO rmed USing one

bioabsorbable implants can violate fragile
osteochondral fragments, cause articular cartilage
abrasion, synovitis, or implant prominence, and
may necessitate a secondary procedure for removal
[1,5].

Arthroscopy-assisted fixation has recently gained
prominence as it allows direct visualization of the
lesion, removal of intra-articular hematoma, and
precise anatomic reduction with minimal soft-
tissue disruption. When combined with modern
suture-based fixation methods, such asthe DG-lock
suturing technique, this approach provides broad-
surface compression without hardware placement
in the joint. The arthroscopic-assisted DG-lock
construct standardizes a reproducible, minimally
invasive, and fragment-preserving fixation for small
to mid-sized patellar OCFs, enabling early motion
and reliable union while minimizing complications

associated with hardware [6].

Figure 2: Intra-operative clinical images depicting. (a) Defect present over the medial aspect
Case Report of the patella. (b) One 1.8-mm central and four 1.2-mm peripheral diagonally opposite

tunnels were drilled to frame the defect. (c) Isolated osteochondral fracture fragment. (d)
Askeletally mature 17-year-old male presented after Fragment placed and fixed in the defect temporarily. (e) High-strength sutures were passed
a lst-time lateral pat ellar dislocation with through tunnelsin crossing and parallel configurations. (f) Knots were tied securely over the

hemarthrosis and medial retinacular tenderness; anteriorperiosteum, ensuringno contact with the articular cartilage.
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Figure 3: Inmediate post-operative X-ray knee anteroposterior and lateral view.

central and four peripheral drill tunnels framing the defect (Fig.
2b). The osteochondral fragment was found avulsed from the
medial patellar margin and displaced laterally, adherent to the
lateral femoral condyle within an organized hematoma. Owing
to this displacement and adhesion, arthroscopic retrieval was
technically difficult without extensive exposure (Fig. 2¢).

An arthroscopy-assisted DG-lock suture-bridge fixation was
therefore planned. Through a minimally invasive subvastus
approach, the fragment was carefully released from -
the lateral condyle and mobilized to its anatomical |
position without injuring the vastus medialis
obliquus (VMO). The osteochondral fragment was
then temporarily reduced and positioned within the

donor defectbefore definitive fixation (Fig. 2d).

Under arthroscopic guidance, the fragment was
anatomically reduced to the donor site on the medial
patella. Transosseous DG-lock multi-loop sutures
were used to achieve uniform compression and
stable fixation (Fig. 2f).

The components of the transosseous DG-lock
multi-loop sutures consist of:

A:The central pilotneedle

B: Thelead sutures (4 in number)
C: Thefixationnode an
D: The protectionring

E: The peripheral fixation sutures (4 in number)

F: The peripheral fixation needles (4 in number) (Fig.2).

One 1.8-mm central and four 1.2-mm peripheral diagonally
opposite tunnels were drilled to frame the defect, through
which high-strength sutures were passed in crossing and
parallel configurations. High-strength sutures were passed
through the transosseous tunnels in crossing and parallel
configurations (Fig. 2e). Knots were then tied securely over
the anterior periosteum, ensuring no contact with the
articular cartilage (Fig. 2f).

Final arthroscopic inspection confirmed congruent articular
reduction and stable fixation through a full range of motion.
Immediate postoperative radiographs confirmed satisfactory
reduction and fixation of the osteochondral fragment (Fig. 3).

Advantages
1. Arthroscopy allowed accurate localization of the displaced

fragment and avoided unnecessary extensile exposure of the
extensor mechanism

2. Minimally invasive subvastus approach preserved the VMO
and facilitated early recovery
3. Reduced post-operative pain, reduced blood loss, and
shorter operative time
4. Early rehabilitation enabled by secure, hardware-free fixation.
Post-operative protocol

A hinged brace locked 0-30° was used for 2 weeks with
immediate partial weight-bearing; range was advanced to 90° by
6 weeks, and brace was discontinued thereafter, consistent with
suture-fixation pathways that allow early motion due to secure
compression without implant prominence [7, 8].

i L

Figure 4: Post-operative 3-month follow-up clinical images depicting near complete flexion
and extension, and the ability to sitin a cross-legged position comfortably.
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Figure 5: Three monthslater, post-operative magnetic resonance imaging films of the right knee depicting bony union and reduced edema.

Strengthening began by 4-6 weeks, with progressive return to
running by 10-12 weeks if imaging and exam confirmed
stability (Fig.4).

Outcomes

Radiographs at 3 months and MRI at 10-12 weeks
demonstrated union and articular congruity without synovitis
or implant-related abrasion; clinically, pain resolved, no re-
dislocation occurred, and functional recovery allowed sport-
specific drills by 3 months, mirroring outcomes reported for
crossing sutures and fragment-preserving constructs (Fig. S).
No anterior patellar bursitis or effusion was observed, though
this is a recognized consideration after transosseous suture
fixation in series using absorbable strands.

Discussion
Rationale forarthroscopic-assisted suture-based fixation

Arthroscopic-assisted fixation provides direct visualization of
the articular surface, precise identification of displaced
fragments, and minimally invasive management of
hemarthrosis and intra-articular debris. Combining
arthroscopy with a suture-based DG-lock construct avoids
violating delicate osteochondral fragments while eliminating
articular hardware, thereby reducing the risks of cartilage
abrasion, implant prominence, and the need for hardware
removal associated with metallic or bioabsorbable devices.
Crossing-suture techniques via small transosseous tunnels
provide stable compression for small to medium-sized
fragments, while the DG-lock configuration distributes load
evenly with central nodes or loops that minimize cut-through in
thin osteochondral tissue.

Comparisonwithimplants

While metallic screws or bioabsorbable pins can achieve point

fixation, meta-analyses suggest variable outcomes and
complication profiles since they require larger bone purchase
and carry risks of cartilage wear, synovitis, or implant reaction
[9]. Bioabsorbable fixation techniques, although eliminating
the need for implant removal, have been associated with
inflammatory reactions and variable healing outcomes in some
series [10]. In contrast, arthroscopic-assisted suture-bridge
fixation enables broad, uniform compression without violating
the articular surface and ensures fragment preservation. The
concept of suture fixation for patellar osteochondral fractures
was originally described by Pritsch et al.,, who demonstrated
successful fragment stabilization without metallic implants
[11]. For patellar lesions, tying sutures over the anterior cortex
through <2 mm tunnels achieves secure fixation with low risk of
iatrogenic fracture, and the arthroscopic view allows accurate
assessment of reduction and congruity throughout the range of
motion. This approach also integrates effectively with
concurrentinstability or soft-tissue procedures when indicated.

Technique pearls for arthroscopic-assisted DG-lock
construct

Fixation should ideally be performed within 2 weeks of injury to
preserve fragment viability. Initial arthroscopy aids in
identifying and freeing fragments trapped within the hematoma
or the lateral compartment. After reduction, small
perpendicular transosseous tunnels are drilled framing the
donor crater. At least four loops — arranged in diagonal and
parallel orientation — are used for uniform compression.
Gradual tensioning without sliding avoids cartilage abrasion,
and knots are tied over the periosteum for secure fixation.
Arthroscopy confirms anatomical reduction, ensuring smooth
articular contour before closure. For thin orirregular fragments,
multiple suture loops enhance load distribution and prevent
cut-through [6].
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Limitations and indications

Arthroscopic-assisted D G-lock suture fixation is best suited for
acute, viable osteochondral fragments of small to moderate size.
Chronic, ischemic, or osteochondritis dissecans-type lesions
may require alternative methods, though hybrid techniques
using knotless suture anchors or partial open approaches can
extend its applicability [12]. Surgeons should be aware of
potential anterior bursal irritation from transosseous tunnels
and follow a cautious rehabilitation protocol to protect the
repair during early healing.

Conclusion

Arthroscopy-assisted DG-lock suture fixation represents an

effective and minimally invasive technique for managing
patellar OCFs. It provides stable, fragment-preserving fixation
without the need for intra-articular hardware, thereby reducing
implant-related complications. This technique allows early
mobilization, promotes reliable healing, and may serve as a
valuable alternative to conventional fixation methods in
appropriately selected cases.

Clinical Message

Arthroscopy-assisted DG-lock suture fixation is areliable, hardware-
free option for patellar osteochondral fractures that enables
anatomical reduction, stable fixation, and early rehabilitation while
minimizingimplant-related complications.
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