
Introduction
The use of autologous or allogeneic structural bone graft to 
reconstruct articular bony deformities, reconstitute native joint 
anatomy, and restore function has proven to be a reliable 
technique in select orthopedic procedures. Michel Latarjet 
described the use of the coracoid to reconstruct the anterior 
glenoid nearly 70 years ago, and the technique has since become 
the gold standard for treating recurrent anterior glenohumeral 
instability in the setting of bone loss [1, 2]. Similarly, a distal tibial 
allograft can be used to reliably reconstruct the glenoid in the 
setting of more severe bone loss.
The management of lateral tibial plateau fractures with severe 
bone loss and erosion of the articular surface represent a 
challenge for the orthopedic traumatologist, particularly when 
the patient is not a good candidate for total knee arthroplasty 
(TKA) with revision components. We present a novel technique 

for reconstructing the lateral tibial plateau in which a tricortical 
iliac crest autograft or allograft is used to recreate the weight-
bearing surface of the proximal tibia. Just as the coracoid 
approximates the contour of the native anterior glenoid in the 
Latarjet procedure, the inner table of the pelvic brim can be used 
to approximate the contour of the lateral tibial plateau.
This technique can be utilized in cases in which the articular 
surface has eroded (e.g., infection), there is severe bone loss, 
and/or the weight-bearing surface is otherwise determined to be 
non-reconstructable, and the patient is deemed to be a poor 
candidate for TKA. Patients’ may be considered poor candidates 
for TKA if they have significant medical comorbidities, obesity, 
neuromuscular disease, osteoporosis, etc. [3, 4]. This surgical 
procedure may serve as a potential interlude before definitive 
irrevocable TKA. The primary goals of this treatment are to 
achieve a stable weight-bearing surface and restore the bone 
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Introduction: A tricortical iliac crest graft can be used to reconstruct the lateral proximal tibial articular surface.
Methods/Surgical Technique: Anterior tricortical iliac crest autograft from the ipsilateral pelvis is harvested to approximate the contour of the 
native tibial plateau. A lateral proximal tibial locking plate is used to fix the bony construct to the surrounding native bone.
Case Report: Functionally, patients have been able to return to ambulation with and without an assistive device.
Conclusion: Reconstruction of the joint surface with a tricortical iliac crest graft represents a novel surgical technique that may delay the need 
for arthroplasty and preserve bone stock for eventual knee replacement.
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Abstract

Learning Point of the Article:
An iliac crest bone graft to resurface the tibial plateau may be a viable surgical technique to delay the need for arthroplasty and preserve 

bone stock before total knee replacement.

Novel Use of Tricortical Iliac Crest Bone Allograft to Reconstruct the 
Lateral Tibia Plateau Articular Surface: A Case Series
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stock of the proximal tibia, which will simplify later knee 
arthroplasty when the reconstructed plateau undergoes the 
expected post-traumatic degenerative changes.

Case Report

Case 1
This was a 61-year-old female pedestrian, community 
ambulator at baseline, who presented after being struck by a 
motor vehicle and sustaining numerous injuries including a 
right tibial plateau fracture. Given the patient’s osteoporosis, 
there was severe comminution of the lateral articular surface. 
Any fragment that was able to be salvaged was elevated into 
place, although there remained a 2.5 cm by 2.5 cm central defect 
of missing articular cartilage. To accommodate this void in the 
articular surface, a tricortical iliac crest allograft was cut to the 
size of the defect, and the plateau was reconstructed as 
described.

Despite post-operative physical therapy, she experienced 
persistent pain and stiffness of her knee and therefore 
underwent manipulation under anesthesia and arthroscopic 
lysis of adhesions 3 months after the initial surgery. 100° of 
flexion was obtained intraoperatively, but she continued to 
report stiffness and underwent a second manipulation under 
anesthesia 1 year after her initial surgery (as well as 
intramedullary nailing of an ipsilateral femoral shaft fracture). 
Her knee was able to be flexed to 120° intraoperatively.
18 months after her injury, she reported that she was improving 
with respect to her pain, knee range of motion, and quadriceps 
strength. Her knee range of motion is 5–110°, and she is able to 
ambulate in her house without an assistive device and uses a 
cane or walker when ambulating in the community. The patient 
reported satisfaction with the operation.

Case 2
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Figure 3: The iliac crest graft is shaped to match the anatomy of the native 
lateral plateau articular surface.

Figure 4: The graft is placed into the region of the eroded articular surface 
and the fit is evaluated fluoroscopically.

Figure 1: Blunt dissection is performed along the medial aspect of the iliac crest 
to elevate the iliopsoas muscle off the inner table of the pelvis. The hip abductors 
are then elevated off the outer table of the pelvis first with sharp dissection and 
then bluntly using a broad Hohmann retractor. Retractors are placed on either 
side of the iliac crest to expose the inner table, outer table, and pelvic brim.

Figure 2: The tricortical graft is harvested using a reciprocating saw and 
osteotome. Curettes can be used to harvest additional cancellous autograft 
from between the inner and outer tables of the brim.
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This was a 60-year-old male who sustained a motor vehicle 
collision resulting in a right tibial plateau fracture. He initially 
underwent standard open reduction internal fixation with a 
lateral locking plate but quickly developed an infection 
requiring multiple debridements with removal of hardware. He 
was noted to have complete erosion of the lateral articular 
surface with fragmentation of the periarticular bone that was 
determined to be non-reconstructable.
Despite being instructed to remain non-weight-bearing, the 
patient continued to bear weight on his operative leg in a hinged 
knee brace. After a prolonged antibiotic course and negative 
cultures, he underwent reconstruction of the lateral tibial 
plateau using a tricortical iliac crest autograft as described.
Four weeks after plateau reconstruction, the patient reported 
minimal knee pain and had range of motion from 5° to 90°. The 
patient again reported bearing weight on his operative leg since 

the time of surgery. Radiographs at this time demonstrated mild 
subsidence of the reconstructed lateral plateau. At 8 weeks 
postoperatively, knee range of motion was 5–110° and 
radiographs demonstrated interval consolidation of the graft. At 
8 months postoperatively the patient was ambulating without 
assistive device. Knee range of motion was 5–120°, and his 
primary complaint was knee instability. Radiographs 
demonstrated consolidation of the graft, but interval 
degeneration of the joint space.

Case 3
This was a 44-year-old female with a history of multiple chronic 
illnesses who sustained a right tibial plateau fracture after being 
struck by a car as a pedestrian. She underwent knee-spanning 
external fixation, but due to the onset of the COVID-19 

pandemic, her definitive fixation was delayed by 
several months. Intraoperatively, due to the now 
remote nature of the injury, there was copious 
fibrous tissue that was debrided and her articular 
surface fragments were not reconstructable 
leaving a 2.5 cm by 3 cm articular surface void in 
the lateral tibial plateau. She subsequently 
underwent lateral plateau reconstruction using a 
tricortical iliac crest autograft as described.
The patient did not follow up in the office 
postoperatively. However, during a virtual follow-
up appointment, she noted that she was satisfied 
with her post-operative recovery and was 
ambulating in her house without an assistive 
d ev i ce.  E ig ht  m o nt h s  a f ter  h er  p l ateau 
reconstruction, she was admitted with congestive 
heart failure and died shortly after.
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Figure 5: The tricortical graft is secured with cortical screws directed into 
the native medial plateau. Ensure that the screw heads are countersunk 
sufficiently as a proximal tibia locking plate will be placed over this region.

Figure 6: Iliac crest allograft is placed perpendicular to the reconstructed 
articular surface to provide structural support against axial loading of the joint 
surface. The remaining bone void is then filled with additional autograft 
and/or allograft to provide additional structural support. Cancellous bone 
graft is then packed around the structural grafts and tamped down to create a 
dense fusion mass.

Figure 7: The reconstructed articular surface and associated structural graft are secured to the 
native proximal tibia using a contoured locking plate. The proximal screws should be placed as 
rafting screws to minimize the risk of graft subsidence.
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Methods/Surgical Technique

Autologous iliac crest harvest
When autologous bone graft is being used, the iliac crest is 
harvested by first making an incision along the pelvic brim 
toward the anterior superior iliac spine. Superficial dissection is 

performed through the subcutaneous tissue to the confluence 
of the external oblique muscle fascia medially and the hip 
abductor fascia laterally. The dissection is continued in this 
intermuscular plane until the pelvic brim is reached (Fig. 1). A 
reciprocating sternal saw is used to cut a roughly 3 cm wide by 4 
cm deep tricortical portion of the iliac crest, which is then 
completed using an osteotome (Fig. 2). Alternatively, an iliac 
crest allograft can be used in lieu of autograft (Case #1).

Tibial plateau reconstruction
A standard anterolateral approach to the proximal tibia is used. 
The iliac crest graft is prepared on the back table by cutting it 
into the size and shape of the missing lateral plateau articular 
surface (Fig. 3). Importantly, the concave inner table of the crest 
is used to approximate the concave surface of the native lateral 
plateau.
A trial fit of the graft is then performed (Fig. 4). A tamp can be 
used to impact the graft against the lateral distal femoral condyle 
to contour the tricortical crest to the patient’s femur. Two 2.7 
mm cortical screws are placed laterally to medially into the 
subchondral bone of the native medial plateau (Fig. 5).
Remaining tricortical iliac crest autograft or additional iliac 
crest allograft is then used to provide structural support to the 
bone void inferior to the reconstructed articular surface. The 
structural graft is cut to size and placed perpendicular to the 
joint surface (Fig. 6).
Following the reconstruction of the articular surface and filling 
of the bone void, a proximal tibial locking plate is applied (Fig. 
7). The final construct and congruence of the reconstructed 
joint surface are evaluated fluoroscopically.

Discussion
Tibial plateau fractures with significant bone 
loss at the osteoarticular surface often present 
a challenge for the treating surgeon. To 
preserve a bone stock in the proximal tibia and 
potentially delay the need for TKA, we present 
a novel reconstruction technique using a 
tricortical iliac crest bone graft. This technique 
builds on the concept of using a bone graft to 
mimic the bony anatomy elsewhere in the 
body, similar to the Latarjet procedure [5-7].
This novel procedure can be considered when 
there is a need to salvage an otherwise non-
reconstructable tibial plateau in a patient who 
is not a good candidate for arthroplasty [8-10]. 
The poor prognosis of these patients makes it 
difficult to gauge the effectiveness of the 
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Figure 9:  (a-c from top left) Case # 2 (a) pre-operative X-ray image in coronal plane; (b) computed 
tomography image in coronal plane; and (c) post-operative X-ray 3 months postoperatively.

Figure 8: (a-d from top left) Case # 1 (a) pre-operative computed 
tomography (CT) image in the coronal plane and (b) CT image in the axial 
plane; (c) post-operative X-ray 1-month after   surgery and (d) X-ray 9-
months postoperatively.
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procedure. However, the patients in this small sample have 
been able to ambulate without an assistive device following 
reconstruction.
The primary benefit of this technique may be the opportunity 
to preserve bone stock in the proximal tibia following injuries 
with severe bone loss. Bone stock preservation can be 
important for the success of a TKA, especially in revision 
surgery. Adequate bone stock provides a stable foundation for 
implant fixation, ensures proper load distribution and 
minimizes the risk of complications such as implant loosening 
or subsidence [11]. Additionally, it facilitates precise 

alignment of prosthetics, essential for restoring joint 
mechanics to achieve optimal outcomes. In cases of revision 
TKA, insufficient bone stock can pose significant challenges. 
These challenges include limited ability to achieve secure 
implant fixation, compromised alignment of prosthetic 
components and reduced likelihood of joint mechanics. 
Advanced reconstruction strategies may be necessary in cases 
of advanced reconstructive strategies, necessitating the use of 
metaphyseal cones, augments, and custom implants [12]. 
These may complicate the course of care and result in 
suboptimal outcomes, leaving joint arthrodesis or less 
favorable options as the only alternatives [13].
Post-operative radiographs in our case ser ies have 
demonstrated adequate consolidation of the bone graft with 
the native proximal tibia. Restoring the anatomy of the tibial 
plateau by reconstructing the articular surface and filling the 
bony void may prevent the need for revision components at the 
time of the arthroplasty. For this reason, this alternative use for 
tibia plateau articular surface reconstruction may be warranted 
and ought to be explored further. (Fig 8-10).

Conclusion
The novel procedure in our study can be considered a salvage 
procedure – a last-ditched attempt to restore the functional 
integrity of the anatomy following significant complication. 
There may be additional uses of this novel procedure as well. 
TKA is a difficult procedure when coinciding with a valgus 
deformity, and rates of failure increase in these cases of 
depressed plateaus. Restoring the bony anatomy of the tibial 
plateau by reconstructing the articular surface of the tibial 
plateau with a tricortical iliac crest allograft may prevent the 
necessity of a revision surgery or a knee arthrodesis. These 
revision operations tend to lead to worsened physical 
limitations for patients. For this reason, this alternative use for 
tibia plateau articular surface reconstruction may be warranted 
and ought to be explored further.

Clinical Message

The viability of the tricortical iliac crest bone graft should be further 
evaluated as a potential option for patients’ with significant tibial 
plateau fractures who want to delay definitive total knee 
replacement.

Figure 10: (a-f) Case #3 (a and b) pre-operative coronal X-ray T1/T2; (c) 
pre-operative coronal computed tomography (CT) image and (d) pre-
operative axial CT image; and (e and f) post-operative  X-ray T1/T2 imaging 
on the same day as procedure.
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