
Introduction
Distal femur AO type 33 B fractures 
consists partial articular fractures 
subdivided into 3 types namely sagittal 
lateral condyle fracture, medial condyle 
fracture and coronal split fracture(1, 2). 
Hoffa's fracture is tangential unicondylar 
fracture of distal femoral condyle and is a 
relatively rare injury (3). Hoffa's fracture 
and type 33 B fractures may affect either 
of the condyles but they have a 
preponderance to effect lateral condyle 
due to physiological valgus and the 
direction of force which is usually direct 
trauma to flexed knee with an element of 
slight abduction (2,4,5). Hoffa's fracture 
are usually missed on plain radiograph in 
approximately 30 % cases and the 
incidence of these fractures in type 33 B 
fractures is 38% (6). Non operative 
treatment in these fractures usually fails 
due to intraarticular involvement, multi-
fragmentary morphology and muscular 
forces involved (7). Treatment of these 

fractures is varied with different 
modalities used such as cancellous screws, 
pre-contoured anatomical locked plate, 
posterior condylar buttress plating, distal 
retrograde interlocking nailing, angled 
blade plate fixation, dynamic condylar 
screw, external fixator and distal femoral 
replacement depending on the fracture 
configuration (8-11).

Anatomical basis for distal femoral 
condylar fracture
Fracture of distal femur depends on the 
velocity of injury or the amount of 
osteoporosis involved. It follows zone of 
weakness in the anatomic location of 
distal femur which leads to fracture in 
specific pattern. These are the transition 
from diaphysis to metaphysis, 
intercondylar notch where patella acts as a 
wedge and area between trochlear groove 
and medial or lateral condyle (12). The 
distal femur in cross section is trapezoid 
with anterior and posterior surfaces are 

not parallel to 
each other. 
Also, there is an 
inclination of 
10 degrees on 
medial and 25 
degrees on 
lateral aspect 

(13). Various muscles causes 
displacement of the fragments in different 
direction such as gastrocnemius causes 
displacement in posterior direction, 
overriding of the distal and proximal 
fragments can occur due to combined 
action of quadriceps and hamstrings, 
adductors can cause varus or valgus 
angulation depending on the fracture is 
proximal to or distal to adductor 
tubercle(7)

AO Classification of type 33 B fractures
33-B Partial articular (unicondylar)
33-B1 Lateral condyle, sagittal 
33-B2 Medial condyle 
33-B3 Frontal — ''Hoffa fracture''
 
Hoffa's fracture are further classified 
according to Letenneur (14) into 3 types
Type I – Fracture line parallel to the 
posterior femoral cortex involving the 
entire posterior condyle.
Type II – Fracture occurs in the area 
behind the line parallel to the posterior 
femoral cortex. The posterior condyle is 
divided into 1/3rds and depending on the 
relationship of fracture line to the thirds 
the type II is sub-classified into A, B and 
C. Type II fragments lack soft tissue 
attachments and are prone for 
osteonecrosis and nonunion.
Type III – Fracture line runs obliquely, 
therefore respond poorly to conservative 
treatment.
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Approach to treat type 33 B fractures
Surgical approaches to these fractures 
depend upon the condyle involved, 
location of the fracture line and also the 
presence of comminution. Various 
approaches like medial parapatellar for 
medial condylar and hoffa's fracture screw 
fixation, lateral parapatellar and lateral for 
lateral condylar fixation, posterior 
approach for open reduction of hoffa's 
fracture with screw or buttress plate 
fixation. Another is swashbuckler 
approach(15) which is a modified anterior 
approach as it provides improved exposure 
and spares quadriceps muscle bellies. Also, 
surgical scar does not interfere with 
subsequent total knee arthroplasty if 
required at a later date. It is useful for 
fixation of distal femoral fractures with 
intraarticular involvement. Similarly, 
minimally invasive surgical stabilization is 
the norm to preserve the bone biology 
while fixation (16). It is achieved by 
preoperative planning by tracing the 
fractured fragments and planning the 
incisions intraoperatively. Under the 
fluoroscopic guidance, the different 
incisions are made for distal fixation and 
proximal fixation of screws. The ultimate 
goal is to be minimally invasive and also 
get appropriate alignment(16-18). 

Positioning
A standard operating table or fracture table 
can be used for positioning of the involved 
leg. The main technical difficulty in distal 
femoral fractures is recurvatum of the 
distal fragment, for which a bolster can be 
applied below it(17). Similarly, a 
radiolucent angle frame can be applied for 
better control of distal fragment 

manipulation for reduction. If a fracture 
table is used then pressure in the form of 
stirrup over the distal fragment can be 
applied. Tibial traction pin or calcaneal pin 
traction can also be applied to achieve 
reduction. In case of Hoffa's fracture if a 
plate fixation is planned then prone or 
floppy lateral position may be required for 
ease of fixation and adequate exposure.

Surgical treatment and results of type 
33 B fractures
Goals in treatment of all intraarticular 
fractures should be(13,16):
1. Accurate anatomical reduction of the 
joint surface
2. Accurate reduction of the metaphyseal 
component of fracture with restoration of 
normal axial alignment
3. Stable internal fixation and
4. Early mobilization
Blade Plate fixation(9)
It is the earliest form of fixation in distal 
femoral fractures. The 95 degree angled 
Müller blade-plate, the Judet screw-plate 
and Strelitzia blade-plate, known as the 
Maconor device were the preferred 
fixation options for distal femoral fracture 
fixation before the advent of other fixation 
modalities. Vandenbussche et al. showed 
no differences between blade-plate fixation 
and other fixation methods regarding the 
complications, need for bone grafting, 
healing rate, final functional score, 
disassembly rate, or need for early revision 
surgery. The tibio-femoral axis was usually 
acceptable, with few cases of mal-union.
Dynamic condylar screw(19)
It is technically less demanding as 
compared to blade plate construct as the 
position of the plate can be determined 

after the lag screw has been inserted 
between the fragments. Disadvantage of 
this constuct is that a large volume of bone 
is reamed out to accommodate the lag 
screw. Also after removal of implant 
chances of refracture also increases.

Intramedullary nail(20)
Distal femoral nailing is one of the 
preferred methods of fixation for distal 
femoral fractures. Although, there is a risk 
of malalingment of 10% with this modality 
it can be significantly reduced by addition 
of poller screws to guide the trajectory of 
the reamers to appropriate position. 
Advantage is minimal invasive and also in 
cases with involvement of segmental femur 
fracture in proximal and distal segment it 
can be used very effectively.

Locked Plates (21-22)
The benefits of the LISS (less invasive 
stabilization system) over condylar 
buttress plates or dynamic condylar screws 
as reduced blood loss, lower infection rates 
and an ability to bridge the supracondylar 
fracture zone as an internal fixator, without 
extensive dissection of the bone fragments 
and associated periosteal stripping 
required for conventional plate 
fixation(16). Periprosthetic fractures after 
total knee arthroplasty are very well 
treated with LISS due to availability 
unicortical and polyaxial configuration of 
screws. Cement augmented implants can 
be used to achieve better surgical 
outcomes in osteoporotic fractures(23). 
An axial deviation of less than 5 degrees on 
the frontal (coronal) or in profile (sagittal) 
plane is usually considered acceptable 
(17).
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Fig.1 AO/OTA classification for Type B distal 
femoral fractures.

Fig. 2 Letenneur classification of Hoffa's fracture



Cancellous screw fixation and posterior 
plating(24-26)
Two 6.5mm partially threaded cannulated 
cancellous screw are the preferred 
modality especially in cases of undisplaced 
hoffa's fracture to provide rotational 
stability. A medial parapatellar arthrotomy 
or a direct lateral approach between the 
iliotibial band and the biceps tendon may 
be required to expose the fracture. 
Arthroscopic evaluation and confirmation 
of reduction visually is advisable to 
prevent any step-off. Screw direction may 
be posterior to anterior or anterior to 
posterior depending on the surgical 
expertise. However, posterior to anterior 
screw placement is related with increased 
complications. Broad condylar buttress 
plate may be used as a treatment modality 
for displaced hoffa's fracture associated 
with osteoporosis or associated with 
supracondylar component (27). Articular 
reductions were classified as anatomical, 
acceptable (<2 mm step) and poor (>2 
mm) on the immediate post-operative 
radiographs (28).

Technical Pearls
In case of Hoffa's fracture, a minimum of 
two screws is required to provide 
rotational stability. PA screw insertion 
should be performed with the knee was 
hyperflexed (>120 degrees) and they 
should be countersunk (28). Important 
factor LISS is that it should end 1.5 cm 
proximal of the articular line. K wires and 
lag screws can temporarily hold the 

fracture fragments before insertion of 
plate. After the plate insertion, a proximal 
and distal screw is inserted to fix it after 
confirming the correct alignment in all 
planes (22). The cable method can be 
used to achieve the correct mechanical 
axis (22). A temporary intrafocal pin can 
be used to reduce the overlapped condylar 
fragments especially in cases of type B 
fractures (17). If there is a < 2mm gap in 
the metaphysis due to communition, 
locked plate fixation provides better 
resistance to compression and torsion. 
Plastic deformation is significant if the gap 
exceeded 5mm (17) and primary iliac 
crest/fibula strut grafting should be 
considered.

Complications
Distal femoral nail may cause accidental 
injury to posterior cruciate ligament at its 
entry point(22). Interlocking screw 
displacement, migration of screws 
especially in osteoporotic bone and loss of 
distal fixation followed by malalignment 
can also occur(22). Other complications 
include anterior knee pain, iatrogenic 
fracture of the femoral shaft, injury to the 
deep femoral artery with proximal locking, 
stress fracture above the implant, fatigue 
failure of the nail(29)
In case of LISS initial complication may be 
attributed to implant malpositioning with 
loss of reduction due to lack of technical 
expertise. But with improved skills the 
complication rate in this type of fracture is 
greatly reduced(16). Similarly, 

misplacement of the LISS plate on the 
shaft of the femur can lead to a tangential 
screw position causing poor screw hold 
and subsequent pain(16). Another 
complication is proximal screw pullout if 
the working length of the plate is 
inadequate and also due to early weight 
bearing(16). Non union rates are reported 
to be between 17-21% in total which may 
be due to obesity, diabetes, open fracture, 
age, fracture comminution, alcoholism, 
post-operative smoking, as well as 
technical factors such as plate length and 
screw density of the fixation constructs, 
use of titanium vs. stainless steel, and 
cortical reduction(21). Cases of non 
union or delayed union may require 
subsequent secondary bone grafting(16). 
Infection rates in cases of open distal 
femur fracture managed with LISS is 
better than other fixation modalities 
primarily due to early debridement and 
minimal tissue handling during primary 
fixation(16)

Conclusion
Distal femoral type B fractures are 
common except for hoffa's fracture which 
is relatively rare. Anatomical reduction 
and compression is the key to achieve 
fracture union irrespective of the surgical 
implant used. Expertise and experience of 
surgeon combined with fracture geometry 
play important role in deciding the 
implant selection.
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