
Introduction
Complex intra-articular proximal tibia fractures (Schatzker types 
V and VI) involve both tibial condyles and are among the most 
difficult fractures to treat [1, 2]. Conventional strategies such as 
plating – either open reduction or minimally invasive – or 
external fixation have all been used, yet clinical outcomes are 

often unpredictable [3, 4].
Open plating facilitates direct visualization and anatomical 
reduction, but carries risks of instability, infection, and delayed 
union [5]. Angled plate constructs may improve stability but are 
more invasive and may compromise soft tissues [6]. Minimally 
invasive plate fixation reduces dissection but may complicate 
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Introduction: Complex intra-articular proximal tibia fractures (Schatzker types V and VI) are difficult to manage due to articular involvement, 
malalignment, and soft-tissue compromise. Conventional plating techniques carry risks of infection and soft-tissue morbidity. Suprapatellar 
intramedullary nailing (IMN), combined with condylar screws, offers a minimally invasive option with potential biomechanical and clinical 
advantages.
Materials and Methods: A prospective case series was conducted at a tertiary trauma center in Chennai, India, including 10 consecutive adults 
with Schatzker type V (n = 6) and VI (n = 4) fractures. All patients underwent Suprapatellar IMN in the semi-extended position, reinforced with 
two lateral-to-medial condylar screws. Patients were followed for 12 months. Radiological union, fracture alignment, and complications were 
documented. Functional recovery was assessed using the lower extremity functional scale (LEFS) and knee range of motion (ROM).
Results: The mean patient age was 46.9 years (range 29–73), with 8 males and 2 females. The mean operative time was 104.3 ± 14.2 min. All 
fractures united radiologically at a mean of 14.3 ± 1.8 weeks. At 12 months, the mean LEFS score was 66.6 ± 7.5; 70% of patients achieved 
minimal limitation (LEFS ≥64). The mean knee ROM was 125° ± 7.8°. No cases of infection, non-union, implant failure, or neurovascular injury 
were recorded.
Conclusion: Suprapatellar IMN supplemented with condylar screws appears to be a reliable minimally invasive technique for complex proximal 
tibia fractures, allowing stable fixation, early mobilization, and good functional outcomes. Larger studies are warranted to validate these findings.
Keywords: Proximal tibia fracture, tibial plateau fracture, Schatzker V–VI, suprapatellar intramedullary nailing, condylar screws, minimally 
invasive fixation.

Abstract

Learning Point of the Article:
Suprapatellar intramedullary nailing with condylar screw augmentation is a minimally invasive technique that offers stable fixation and 

enables early mobilization in complex proximal tibia fractures.

Suprapatellar Nailing With Condylar Screw Support in Complex 
Proximal Tibia Fractures: Technical Experience from a Case Series
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accurate alignment [7].
Intramedullary nailing (IMN) has emerged as a viable 
alternative, particularly for lowering infection rates and soft-
tissue problems, though malalignment remains a concern [8]. 
To address these issues, newer implant designs and surgical 
techniques have been developed [9]. One such approach is 
suprapatellar IMN augmented with condylar screws, 
combining the mechanical stability of nailing with articular 
surface support [10]. This report describes the clinical and 
radiological results of this method in a series of complex tibial 

fractures.

Materials and Methods

Study design and setting
This prospective case series was conducted in the department 
of orthopedics at a tertiary care bone and joint hospital in 
Chennai. A total of 10 patients were enrolled sequentially 
between October 2023 and July 2024. Each patient was 
followed for 12 months from the date of enrolment, with the 12-

month follow-up for the last patient completed in July 2025.

Patient selection
Consecutive skeletally mature patients (>18 years) with 
radiologically confirmed Schatzker types V or VI proximal 
tibia fractures presenting within 24 h of injury were included.

Inclusion criteria
Closed fractures, fit for surgery, and a willingness to 
participate in follow-up.

Exclusion criteria
Open or pathological fractures, polytrauma requiring staged 
fixation, impending compartment syndrome, and delayed 
presentation (>24 h).

Surgical technique
All procedures were performed by the senior trauma team 
using a standardized protocol.
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Case Age Sex
Type of 

injury

Schatzker 

classification

Operative 

time (min)

Time to 

initiation of 

PWB (weeks)

Time to 

healing/FWB 

(weeks)

Knee ROM LEFS
Duration of 

follow up

Problems/ 

Complications

1 29 M RTA 5 85 4 7 0–125 65 13 Nil

2 34 F RTA 5 88 6 9 0–115 53 12 Nil

3 35 M RTA 6 90 5 8 0–125 55 11 Nil

4 36 F RTA 5 110 5 6 0–125 74 10 Nil

5 41 M RTA 6 120 6 12 0–145 75 15 Nil

6 54 M RTA 6 90 4 10 0–120 64 12 Nil

7 57 M RTA 5 115 4 11 0–120 73 16 Nil

8 65 M RTA 5 110 5 8 0–125 68 14 Nil

9 73 M RTA 5 120 6 9 0–125 68 12 Nil

10 45 M RTA 6 115 5 6 0–125 71 14 Nil

Mean 46.9 104.3 5 9 0–125 66.6 12.9

SD 14.7 14.3 0.8 2.01 7.81 7.5 1.85

Table 1: Demographic data and results

*PWB: Partial weight bearing, FWB: Full weight bearing, LEFS: Lower extremity functionalscale (possible range: 0–80 points), ROM: Range 

of motion, RTA: Road traffic accident, SD: Standard deviation

Figure 1: Anteroposterior and lateral view of X-ray showing Type 6 tibial plateau 
fracture with metaphyseal diaphyseal disassociation.
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• Position: Supine with knee in 20° flexion (semi-extended)
• Approach: Suprapatellar portal established using a trocar 
through the quadriceps tendon
• Reduction: Fracture alignment and articular elevation 
achieved under fluoroscopic guidance
• Fixation: Two lateral-to-medial condylar screws inserted 
0.5–1 cm below the joint surface, followed by intramedullary 
nail insertion with proximal and distal locking screws
• Post-operative care: Immediate active knee mobilization as 
tolerated; non-weight-bearing for 6 weeks, followed by partial 
and then full weight-bearing by 2–3 months.

Follow-up and outcome measures
Patients were reviewed at 1, 3, 6, 9, and 12 months.

Radiological outcomes
Union (bridging callus across 3 cortices) and alignment on AP, 
lateral, and long-leg standing radiographs.

Functional outcomes
Lower Extremity Functional Scale (LEFS) at 12 months, and 
knee range of motion (ROM).

Complications
Infection, implant failure, malunion, non-union, and 
neurovascular injury.

Data analysis
Descriptive statistics (mean, standard deviation, and range) 
were used to summarize patient demographics and outcomes. 
Given the small sample size, inferential analysis was not 
performed. Data were analyzed using Statistical Package for the 
Social Sciences version 26.0 (IBM, USA).

Results
A total of 10 patients were included in this prospective case 
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Figure 2: Image showing staple 5 locking screw fixation for proximal fragments. Immediate Postoperative X-ray.
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series, of whom 80% were male, and 20% were female, with an 
average age of 46.9 years (range: 29, 73). The right lower limb 
was involved in 60% cases on the right side, while 40% patients 
had fractures on the left side. Based on the Schatzker 
classification, Type V fractures were observed in 6 patients 
(60%), while Type VI fractures were present in 4 patients 
(40%). 
The mean operative time was 104.3 ± 14.27 min (range: 85–118 
min). No intraoperative complications were noted, and there 
were no cases of non-union, neurovascular injury, revision 
surgery, or need for plating. All fractures achieved both clinical 
and radiographic union at a mean of 14.3 ± 1.81 weeks (range: 

10–18 weeks) postoperatively. Restoration of the articular 
surface and tibial alignment was assessed using post-operative 
anteroposterior and lateral knee radiographs, along with full-
length standing views. At the latest follow-up, the mean knee 
range of motion was 125° ± 7.81° (115, 145)
The mean LEFS score was 66.6 ± 7.5, with scores ranging from 
53 to 75. The median score was 68, indicating overall good 
lower limb functional recovery. Most patients (7 out of 10) 
achieved LEFS scores of ≥64, which corresponds to mild or 
minimal functional limitation. Only two patients scored below 
60, suggesting moderate difficulty in some activities of daily 
living. All the above results are explained in Table 1. 
Representative pre-operative, intra-operative, and post-
operative images are shown in Fig. 1-10.

Discussion
Management of complex intra-articular proximal tibia fractures 
(Schatzker V and VI) remains a surgical challenge due to 
bicondylar involvement, articular depression, and risk of 
malalignment. Conventional strategies such as dual plating and 
minimally invasive plate osteosynthesis allow restoration of 
articular anatomy but are associated with soft-tissue 
complications, infection, and delayed rehabilitation [11, 12]. 
External fixation, although less invasive, often fails to maintain 
reduction in osteoporotic bone and can interfere with 
mobilization, [13,14].
Intramedullary nailing has gained attention as a less invasive 
option with lower infection risk, but traditional infrapatellar 
entry is technically demanding in proximal fractures and carries 
a risk of malreduction . The Suprapatellar approach, performed 
in a semi-extended position, helps to neutralize the anterior pull 

of the quadriceps and facilitates 
acc u rate  a l ig n m ent  u n d er 
fluoroscopy[15]. Augmentation 
with condylar screws provides 
ad d i t i o na l  su p p o r t  to  t h e 
articular surface, enhancing 
construct stability.
In our series, Suprapatellar IMN 
supplemented with condylar 
screws achieved reliable union 
with good functional recovery 
and no major complications. 
The mean LEFS scores and knee 
range of motion at final follow-
up were comparable to or better 
than reported outcomes with 
plating techniques. Early knee 
mobilization was possible in all 
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Figure 3: 6�� month follow-up X-ray.

Figure 4: Long leg standing view at 12 months shows well-aligned fracture fixation with preserved medial joint space.
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patients, supporting the functional advantage of this minimally 
invasive approach.
The strengths of this series include the prospective design, 

standardized surgical protocol, and consistent follow-up. 
However, limitations include the small sample size, absence of a 
control group, and reliance on radiographs for alignment 
assessment. These results should therefore be interpreted as 
preliminary evidence. Larger comparative studies are necessary 
to confirm the long-term benefits of this technique.

Conclusion
Suprapatellar intramedullary nailing with condylar screw 
augmentation is a reliable technique for complex proximal tibia 
fractures, offering stable fixation, minimal soft-tissue 
disruption, and encouraging early mobilization. While our 
findings suggest good functional outcomes, larger comparative 
studies are required to validate their wider applicability.

Figure 5: At 12-month follow-up, the patient demonstrates full range of 
motion.

Clinical Message

Suprapatellar intramedullary nailing supplemented with condylar 
screws provides a stable, minimally invasive option for managing 
complex proximal tibia fractures, enabling early mobilization and 
good functional recovery.
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