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 Abstract 

Introduction: Isolated fractures of the posterior unilateral 
condyles of the femur in the coronal plane are rare and known 
as Hoffa fractures. They have an absolute surgical indication; 
only cannulated screws have been used in the anteroposterior 
direction, followed by screws associated in the transverse direc-
tion, and currently, to increase stability, neutralization plates 
are also used. 

Methods: For 10 years (January 2014 to September 2024), 
three patients with Hoffa fractures were operated on at the Alcí-
var Hospital, and the Letenneur and Bagaria classification was 
used. KSS score at 3 and 6 months after surgery. 

Results: Hoffa fractures accounted for 0.25% of all fractures. 
All patients were male, with an average age of 29 years. Only 
one patient experienced a high-energy accident and presented 
associated injuries, and the others were low-energy fractures 
with a predisposing condition. In two cases, only three cannu-
lated screws were used; in one case, two cannulated screws and 
two neutralization plates were used. There was consolidation in 
the third month, partial support at 10 weeks, and total support 
at 12 weeks, and the final functional results were more signifi-
cant than 80 points in the three patients. 

Conclusion: This injury has an absolute surgical indication, 
requiring precise anatomical reduction and stable fixation, al-
lowing early knee mobilization. Currently, the ideal fixation 
method is the combination of 2-plane cannulated screws and 
neutralization plates. 
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Introduction 
Articular and isolated fractures of the posterior unilateral con-
dyles of the femur in the coronal plane are known as Hoffa 
fractures. First described by Busch in 1869, they were popu-
larized by the German orthopedist Albert Hoffa in 1904 [1] 
(Figure 1 a and b). They are rare fractures, representing a 
small percentage of all distal femur fractures [2 -4]. 

Hoffa fracture is caused by high-energy trauma, such as 
traffic accidents and falls from a height; hence, it is common 
to find both bone- and soft tissue-associated injuries [5 -7]. 
The mechanisms of injury described vary between high- and 
low-energy cases. In high-energy instances, the injury is usu-
ally the result of an axial compression force when the knee is 
flexed to 90 degrees or more, with varus or valgus positions 
where the plate tibia impacts the posterior femoral condyle. 
The fracture line's direction depends on the knee's flexion an-
gle at impact. When associated fractures occur in the patella, 
they are usually the result of combined mechanisms of action. 
On the other hand, low-energy mechanisms are observed in 
patients with immature skeletons or with severe osteoporosis 
[8 -10]. 

 Plain radiography is widely used because it is accessible 
and low-cost. However, approximately 25% of patients ini-
tially receive an inaccurate diagnosis via radiography [11 -
13], which highlights the importance of high clinical suspicion 

and the complementary use of CT with 3D reconstruction. 
Magnetic resonance imaging (MRI) can detect soft tissue in-
juries such as cruciate ligament, meniscal, and chondral inju-
ries [14,15]. 

 Conservative treatment has shown poor results for this 
type of fracture, either because the soft tissues are interposed 
at the time of fracture consolidation or because the poor re-
duction of the joint surface causes early osteoarthritis in young 
patients with this type of fracture. Thus, the mandatory indi-
cation is open reduction via either a medial or lateral ap-
proach without altering the extensor apparatus to facilitate 
early mobility [16]. 

 Concerning fixation, the traditional method involves the 
use of cannulated screws, either in the anteroposterior or 
posteroanterior direction, or a new process, which consists in 
placing them in parallel intercondylar, the purpose of which 
is to reduce the fracture and avoid rotation of the fragment. 
Currently, the combined fixation technique, which consists of 
adding support plates to cannulated screws, is used to achieve 
a better anatomical reduction of the articular surface, more 
excellent stability, and early mobility [17 -19]. 

Postsurgical management of these patients involves early 
joint mobilization; however, support should be strictly limited 
to 12 weeks, and the consolidation of the fracture should be 
monitored monthly [19]. 

 Figure 1. Reference image to Albert Hoffa. 

 
 * a. Albert Hoffa 1859-1907, b. Fracture in the coronal plane of the femoral condyle. 
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Materials and methods 
Study design 
The present observational study is a case series. 

Stage 
The study was conducted in the Orthopedics and Traumatol-
ogy Service of the Alcívar Hospital in Guayaquil, Ecuador, 
from January 1, 2014, to September 30, 2024. 

Participants 
Records of adult patients with Hoffa fracture classified by 
Letenneur (2010--2023) and Bagaria classification (2024) 
were included. No patients were eliminated or excluded. 

Variables 
The variables used were age, sex, cause of injury, associated 
injury, fracture type, meniscus injury, ligament injury, osteo-
synthesis, immobilization, consolidation, rehabilitation, and 
functional results according to the American Knee Society 
Scale (KSS) [19]. 

Data sources/measurements 
The source was indirect; an electronic form was filled out 
from the medical history data. The Letenneur classification 
[20], mentioned by Zhou [21] (Figure 2), is the most interna-
tionally recognized. It is based on the lateral projection of the 
radiograph to evaluate the fracture line, ligaments, and soft 
tissues, which are crucial aspects for management and prog-
nosis. 

 Figure 2. Letenneur classification. 

 
 * Letenneur classification: Type I: Vertical feature that extends from the posterior 
femoral cortex. Type IIA: Feature parallel to the posterior femoral cortex that in-
volves 75% of the femoral condyle. Type IIB: Similar to type IIA, but involves 50% 
of the femoral condyle. Type IIC: Also parallel to the posterior femoral cortex, af-
fecting 25% of the femoral condyle. Type III: It exhibits an anterior oblique feature 
in relation to the joint capsule, ligaments and muscular structures. 
 

Since 2024, we have used the Bagaria tomographic classifica-
tion published in 2019 22. This classification proposes a treat-
ment modality according to the type of fracture and the ap-
proach for each type of injury (Figure 3). 

 Figure 3. Bagaria classification. 

 
 * •  Type 1: The fracture line passes coronally at or near the junction of the 
posterior femoral condyle and the shaft of the femur. The size of the fragment is> 
2.5 cm from the tip of the most posterior point of the posterior condyle. 
 •  Type 2: the fracture line passes behind the junction of the posterior fem-
oral condyle and the shaft with a fragment size <2.5 cm. 
 •  Type 3: Comminuted coronal fractures of the femoral condyle. 
•  Type 4 - Special types 
 4th are earlier 
 4b bicondylar 
 4c marginals 
 4d are associated with supracondylar fractures. 

Surgical technique 
Cannulated screws 
Three-dimensional CT is planned for this patient. In the lat-
eral approach, anatomical reduction of the fracture is per-
formed, the decrease with Steinmann’s nails is maintained, 
and two cannulated screws are placed parallel and directed in 
an anteroposterior direction to make interfragmentary com-
pression and to avoid rotation of the fragment. A third nail is 
also placed transversely to increase stability (Figure 4, Figure 
5, and Figure 6). 
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 Figure 4. Graphic record of the surgical technique. 

 
 

 
 

 
* Figura 4: 
 a. 20-year-old female patient, polytraumatized, admitted on January 27, 2014 with injury to the pelvic ring, severe injury to the 
right knee and exposed fracture of the left tibia. 
 b. In the knee he presents avulsion of Gerdy's tubercle and Letenneur's type III Hoffa fracture, 
 c. Lateral approach and lifting of the fascia lata from the avulsed Gerdy, 
 d. Fracture reduction and temporary fixation with 2 parallel Steinmann nails, 
 e. Two cannulated screws are placed parallel in the sagittal plane and perpendicular to the fracture line for interfragmentary com-
pression, f. A third cannulated screw is placed in the transverse and intercondylar plane to enhance stability. 
 Graphic document of the Alcívar Hospital. 
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 Figure 5. Graphic record of the surgical technique. 

 
 

 
 

 
 * Figure: a and b. A 28-year-old male patient with a history of Down Syndrome, admitted on January 31, 2016, suffered a fall in 
body height, presenting pain, edema and functional impotence in the left knee. Radiological images show a Hoffa Type III Leten-
neur fracture, 
 c. Lateral approach, the reduction of the fracture with Steinmann nails is maintained, a cannulated screw is used in an anteropos-
terior direction to achieve interfragmentary compression, 
 d. Two cannulated screws are then placed in the transverse and intercondylar plane to reinforce stability. 
 Graphic document of the Alcívar Hospital. 
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 Figure 6. Graphic record of the surgical technique. 

 
 

 
 

 
 Figure 6: a. A 38-year-old male patient, a history of ACL and PCL plasty in 2023, was admitted on March 14, 2024, suffered a fall from his own height with an 
impact on the left knee, presenting severe pain, edema, deformity and functional limitation. Imaging studies show Type I Hoffa fracture according to the Bagaria 
tomographic classification, b. It is verified with the imaging studies that the weak point of the external condyle is in the path of the tunnel previously made for the 
ligament plasty, therefore the low-energy trauma produced the fracture, it also presents a lesion of the external meniscus, c. We performed open reduction and 
placement of 2 cannulated screws in an anteroposterior direction and 2 force neutralization plates. The external meniscus that was injured was also repaired. 
Graphic document of the Alcívar Hospital. 
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Results 
 Three of the 1,200 cases registered during the observation 
period had Hoffa fractures, with an incidence of 0.25%. The 
data of the three treated patients are summarized in Table 1. 

 Table 1. Demographic and clinical characteristics of the study group. 
  Case 1  Case 2  Case 3 
 Age 20 años 28 años 38 años 
 Sex  Female  Male  Male 
 Cause  High energy trauma; traffic accident (Janu-

ary 27, 2014) 
 Low energy trauma; Fall and metabolic alter-
ation (Osteopenia) due to Down syndrome 
(January 31, 2016). 

 Low energy trauma, fall and weak point in exter-
nal condyle tunnel due to plasty of cruciate liga-
ments (March 14, 2024). 

 Associated injury  -Pelvic ring injury -Exposed tibia fracture  No  No 

 Type of fracture  Letenneur Type III  Letenneur Type III  Bagaria Type I 
 Meniscus injury  Yes  Yes  No 
 Ligament injury  No  No  No 
 Osteosynthesis  2 Cannulated Screws Ap Y 1 Transverse  1 Ap Y Cannulated Screw; 2 Transverse  2 Cannulated Screws Ap Y; 2 Support Plates 

 Immobilization  Articulated Brace and Crutches  Articulated Brace and Crutches  Articulated Brace and Crutches 
 Consolidation  3 months  3 months  2 months 
 Rehabilitation •  Isometrics and passive flexion from day 

one. 
•  Active flexoextension after 10 days. 
•  Quadriceps strengthening after 15 

days. 

•  Isometrics and passive flexion from day 
one. 

•  Active flexoextension after 10 days. 
•  Quadriceps strengthening after 15 days. 

•  Isometrics and passive flexion from day one 
•  Active flexoextension after 10 days. 
•  Quadriceps strengthening after 15 days 

 Support  Partial support 10 weeks, full support at 3 
months. 

 Partial support 10 weeks, Full support at 3 
months. 

 Partial support 8 weeks, full support at 3 months. 

 3 months postoperative 88 (Excelente) 91 (Excelente) 83 (Excelente) 
 6 months postoperative 88 (Excelente) 91 (Excelente) 83 (Excelente) 

* P<0.05 *** P<0.001. 

Discussion 
Distal femur fractures represent approximately 7% of all fe-
mur fractures; these fractures are "Hoffa fractures" and rep-
resent 0.65% of all femoral fractures. They are primarily as-
sociated with high-energy trauma. The two leading causes are 
motorcycle accidents (80.5%) and falls from height (9.1%) [1, 
21]. In Alcívar Hospital, the incidence of Hoffa fractures was 
0.25%. In one of our cases, the cause was high-energy trauma 
in a traffic accident. In the other two cases, the cause was low-
energy trauma due to the resistance of the bone (osteopenia 
in one patient with Down syndrome and, in the other patient, 
tunnel in the external condyle after cruciate ligament plasty). 

 When the degree of trauma is high, other traumatic inju-
ries can be associated, such as fracture of the tibia; dislocation 
of the patella and knee; supra- and intercondylar fractures; 
fractures of the pelvis and femoral diaphysis; arterial injuries; 
and open fractures, which are 2.8 times more common than 
closed fractures [24-27]. In one of our cases, there was high-
energy trauma in a traffic accident, with an injury to the pelvic 
ring and an exposed fracture of the tibia as associated injuries. 

 In Hoffa fractures, surgical treatment aims to achieve an-
atomical reduction of the articular surface of the condyle, with 

internal fixation with either screws or plates via an open tech-
nique [28, 29]. Traditionally, internal fixation has been per-
formed with two cancellous screws perpendicular to the frac-
ture line, thereby achieving compression of the fragment and 
a reduction in the risk of rotation [30, 31]. Studies have shown 
that placing intercondylar screws has a similar result to the 
traditional method of placing anteroposterior screws [16, 17]. 
In 2 of our cases, interfragmental compression was performed 
with anteroposterior screws, and stability was supplemented 
with transverse intercondylar screws, achieving consolidation 
and total support at 12 weeks on average. 

Using a combination with a support plate results in a more 
significant anatomical reduction of the articular surface of the 
distal femur and more excellent stability and support in the 
support application [18, 19]. In one of our patients, we used 
a combination of 2 AP screws and two neutralization plates, 
achieving complete consolidation and support at 12 weeks. 

The injured limb should be mobilized on the first day with 
a continuous passive motion device for postoperative manage-
ment. Partial support with crutches begins between 10 and 12 
weeks after surgery. Full support is allowed when there is ra-
diographic evidence of healing, generally occurring approxi-
mately 12 weeks after surgery 32. In our patients, our scheme 
was similar, promoting isometric exercises and passive 
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mobilization from the first day. In the knee, the patient walks 
to school with crutches without limb support; muscle strength-
ening begins at 2 weeks, partial support with crutches starts at 
10 weeks, and monthly radiological follow-up consolidates at 
12 weeks. It authorizes support with full limb load, even in 
patients with associated pelvic and contralateral tibial injuries. 

Conclusions 
 1.  Our records confirm that Hoffa fractures are rare, 
with only three cases in the last ten years. 
 2.  This injury has an absolute surgical indication and 
requires precise anatomical reduction and stable fixation, al-
lowing us to mobilize the knee early. 
 3.  Currently, the ideal stable fixation technique most 
frequently used is the combination of cannulated screws and 
neutralization plates for shear forces. 
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