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Abstract

Objective: To compare compression screws and buttress plate (CS plus BP) with compression

screws only (CS) in treating patients with Hoffa fracture.

Methods: This retrospective study included Chinese patients with Hoffa fracture treated by

open reduction and internal fixation. Radiographs and clinical outcomes (range of movement

[ROM], bone union and Knee Society Score [KSS]) were compared between patients treated

using CS plus BP versus CS only.

Results: At 4 months following surgery, significantly better outcomes were shown in the CS plus

BP group (n¼ 24) versus CS only group (n¼ 21) regarding ROM (120.4� 5.2� versus 110� 7.1�)
and KSS (85.5� 4.1 versus 79.7� 3.3). At the 12-month follow-up, significantly better outcomes

were maintained in the CS plus BP versus CS only group regarding ROM (126.2� 7.4� versus

120.5� 8.2�) and KSS (88.3� 4.6 versus 84.2� 4.0). At the final follow-up, all patients had

normal fracture healing and no malunion, nonunion or reduction loss.

Conclusions: Fixation with CS plus BP for Hoffa fracture is effective and reliable, and may

provide more adequate stability and better outcomes versus CS only.
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Introduction

Hoffa fracture is a coronal plane fracture
involving the posterior aspect of the femo-
ral condyle, and is often associated with

femoral shaft fracture.1,2 First described
by Hoffa in 1904,3 this type of femoral frac-
ture has been reported to involve both the

lateral and medial condyle. Hoffa fracture
has been classified by the Orthopaedic

Trauma Association as a Type 33-B3 frac-
ture,4 and typically occurs as a result of fall-
ing from a height or a motor vehicle

accident,5 however, the specific mechanism
remains unclear.

Hoffa fracture is rare and difficult to
detect, and although anteroposterior, later-
al and oblique view radiographs may be

helpful, computed tomography (CT) scan
is recommended if there is difficulty in
making the diagnosis.6 Conservative treat-

ment often leads to nonunion or loss of
knee function, thus, surgical intervention
is needed. Published reports indicate that

most Hoffa fractures are treated with
screws only5 or with plate and screws,7–9

however, the different types of treatment
appear to result in different clinical out-
comes. To the best of the authors’ knowl-

edge, there is no published study that has
evaluated a clinical comparison between the
two fixation methods mentioned above.

Thus, the aim of the present study was to
compare the clinical outcomes of surgical
treatment with compression screws and but-

tress plate (CS plus BP) versus compression
screws only (CS) in a consecutive series of
Chinese patients with Hoffa fracture.

Patients and methods

Study population

This retrospective case-series study included

consecutive Chinese patients with Hoffa frac-
ture who were treated at the Department
of Orthopaedics, Xiangya Hospital, Central

South University, Changsha, China between
May 2009 and December 2016, by open
reduction and internal fixation using CS
plus BP or CS only. Inclusion criteria for
the study were as follows: (1) Patients aged
>18 years or skeletal maturity at the time of
surgical revision; (2) Diagnosis of Hoffa frac-
ture; (3) Surgical treatment within 3 weeks of
injury; and (4) Followed-up for at least 12
months. Exclusion criteria comprised: (1)
Patients aged <18 years; (2) Open fractures;
(3) Pathological fractures; (4) follow-up
<12 months or incomplete follow-up; (5)
insufficient clinical data; and (6) conserva-
tive treatment (non-surgical). Data regard-
ing patient demographics, mechanism of
injury, Letenneur classification,10 surgical
parameters, and clinical outcomes (bone
union [shown by radiographs], range of
movement [ROM] and Knee Society
Scores [KSS]) were collected from patients’
medical records. Surgical intervention was
indicated for all selected patients unless, as
in very rare cases, the patient was too ill to
undergo surgery.

The study was approved by the Xiangya
Hospital ethics committee, and written
informed consent was obtained from all
included participants.

Surgical technique

All surgical procedures were performed by
surgeons (YZ and ZYL) in the Department
of Orthopaedics, Xiangya Hospital, under
general anaesthesia. A posteromedial or
posterolateral approach was made accord-
ing to Hoffa fracture position (medial or
lateral). Following lateral or medial para-
patellar release and medial or lateral dislo-
cation of the patella, the fractured condyle
was fully exposed. With 30� flexion of the
knee, the Hoffa fracture fragment was
reduced and preliminarily fixed using two
Kirschner wires. Based on the fracture frag-
ment and the fracture line, two cannulated
lag screws were placed in a posteroanterior
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or anteroposterior direction. If the Hoffa
fracture remained unstable following fixa-
tion with two cannulated lag screws, a lock-
ing plate was anatomically contoured and
placed on the posterior side of the fractured
condyle to provide angular stability.

Follow-up, evaluation and rehabilitation

All patients were reviewed at 4 and
12 months following surgery. During each
review assessment, a physical examination
and X-ray were performed. All patients
were clinically, radiologically and functional-
ly evaluated using ROM, bone union and
Knee Society Score (KSS). A systematic
guideline of rehabilitation was followed by
each patient, under the supervision of a phys-
iotherapist (ZWL) or clinician (BBL and
SSZ) to regain good function of the injured
knee joint. Briefly, a continuously passive
motion system for knee joint exercises was
used in all patients from three days following
surgery. From 2 weeks post-surgery, based
on different degrees of patient knee pain,
the continuous passive movement range
was gradually increased from 20–40� to
0–100�. During the 2–6-week postoperative
period, patients began practicing non-
weight-bearing exercise with the help of
heel props, resistance bands or strengthening
exercises on the bed. During the next
2 weeks, patients were encouraged to practice
non-weight-bearing walking with the help of
crutches. From 8 weeks following surgery,
patients were allowed to progress to partial
weight-bearing walking exercises. Elastic
resistance was used for muscle strengthening.
As long as bone union was indicated by
X-ray examination, full weight-bearing was
allowed from 4 months post-surgery.

Following hospital discharge, patients
underwent a self-administered rehabilita-
tion program under the guidance of a
physiotherapist (ZWL) or clinician (BBL
and SSZ) via telephone or WeChat app
(Tencent Co. Ltd., Shenzhen, China).

Statistical analyses

Statistical analyses were performed using
SPSS, version 12.0 (SPSS Inc, Chicago,

IL, USA) for windows. Data are presented
as mean� SE, except where indicated oth-
erwise. Continuous variables were analysed

between groups using independent samples
t-test while categorical data were analysed
using v2-test. A P value <0.05 was consid-

ered to be statistically significant.

Results

A total of 45 consecutive patients with
Hoffa fracture were treated by open reduc-

tion and internal fixation, comprising
27 males and 18 females, aged from 19 to
57 years (Table 1). The mechanism of injury

was motor or vehicle accident in 32 patients
and falling in 13 patients. According to
Letenneur classification,10 the number of

Table 1. Demographic and clinical data of patients
with Hoffa fracture at presentation

Treatment group

Compression

screws and

plate

Compression

screws only

Characteristic n¼ 24 n¼ 21

Age, years 37.2 (25–53) 32.6 (19–57)

Sex

Male 15 12

Female 9 9

Anatomical side

Left 10 7

Right 14 14

Letenneur Classification

I 8 7

II 6 6

III 10 8

Mechanism of injury

Vehicle 17 15

Falling 7 6

Data presented as mean (range), or n patient prevalence.

There were no statistically significant between-group dif-

ferences (P> 0.05).
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patients with type I, type II and type III
fractures was 15, 12, and 18, respectively.
A total of 24 patients were treated using
CS plus BP (15 males and 9 females, aged
25–53 years) and 21 patients were treated
using CS only (12 males and 9 females,
aged 19–57 years).

There were no statistically significant dif-
ferences between patients treated with CS
plus BP and those treated with CS only in
terms of age, sex, anatomical side of frac-
ture, Letenneur classification and mecha-
nism of fracture (Table 1). All participants
were treatment compliant and there were no
missing clinical data. Mean duration of sur-
gery and mean blood loss were significantly
higher in the CS plus BP group than the CS
only group (mean duration of surgery, 88
[range, 72–113] min versus 72 [69–89] min,
P¼ 0.03; mean blood loss, 93.0 [range,

73–121] ml versus 78.3 [69–89] ml,
P¼ 0.02, CS plus BP versus CS only;
Table 2). There was no statistically signifi-
cant difference between the two groups in
terms of screw direction (anterior to poste-
rior, 10/24 versus 9/21, CS plus BP versus
CS only). A search of the published litera-
ture regarding Hoffa fracture treatment
revealed several similar studies, which are
summarized in Table 3 and reviewed in
the discussion.

After 4 months following surgery, mean
ROM was 120.4� 5.2� in the CS plus BP
group and 110� 7.1� in CS only group
(P< 0.01), and mean KSS was 85.5� 4.1
in the CS plus BP group and 79.7� 3.3 in
CS only group (P< 0.01), indicating that
patients treated using CS plus BP had great-
er ROM and KSS values. At the 12-month
follow-up, there remained a significant

Table 2. Clinical outcomes in patients with Hoffa fracture treated with compression
screws and plate or compression screws only.

Treatment group

Characteristic

Compression

screws and plate

n¼ 24

Compression

screws only

n¼ 21

Statistical

significance

Duration of surgery, min 88.1 (72–113) 72.0 (59–86) P¼ 0.03

Blood loss, ml 93.0 (73–121) 78.3 (69–89) P¼ 0.02

Screw direction

AP 10 9 NS

PA 14 12 NS

Knee ROM, �

4 months 120.4� 5.2 110� 7.1 P< 0.01

12 months 126.2� 7.4 120.5� 8.2 P< 0.05

KSS points

4 months 85.5� 4.1 79.7� 3.3 P< 0.01

12 months 88.3� 4.6 84.2� 4.0 P< 0.01

Stability

Yes 24 21 NS

No 0 0 NS

Time to bone union, months 3.5� 1.1 4� 1.3 NS

Data presented as mean (range), n prevalence or mean� SE.

AP, anterior to posterior; PA, posterior to anterior; ROM, range of movement; KSS, Knee

Society Score.

NS, no statistically significant between-group difference (P> 0.05).
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difference in ROM (126.2� 7.4� versus

120.5� 8.2�, P< 0.05) and KSS (88.3� 4.6

versus 84.2� 4.0, P< 0.01) between the

CS plus BP group and CS only group.

Postoperative radiographs showed that all

patients had anatomic reduction with stable

fixation (P> 0.05). At the final follow-up,

all patients had normal fracture healing and

no malunion, delayed union, nonunion or

reduction loss. No statistically significant dif-

ference was found in time to bone union

between the two treatment groups (P> 0.05).
Two cases included in the current study

are highlighted as representative examples.

Case 1, a 48-year-old male patient, acquired

a type II Hoffa fracture of the right knee

(Figure 1 a–d) due to a fall. Under general

anaesthesia, two cannulated lag screws were

placed at the posteromedial distal femoral

condyle in the posteroanterior direction. At

four months following surgery, radiographs

showed that there was no secondary dis-

placement and the fracture line was obscure

(Figure 1 e–f). At the 12-month follow-up,

right knee ROM was 0–120� and the patient

had attained a stable and functional knee

(Figure 1 g–h). Case 2, a 42-year-old male

patient, acquired a type III Hoffa fracture

of the left knee (Figure 2 a–d) due to a

motor vehicle accident. A buttress plate

and two cannulated lag screws were

placed as shown in Figure 2 e–f. At four

months following surgery, X-ray images

showed that the fracture line in this patient

was also obscure. At the one-year follow-

up, the patient had completely recovered

and knee ROM was 0–125� (Figure 2 g–h).

Discussion

Hoffa fracture is well known as an intra-

articular coronal fracture of the distal

Figure 1. Representative case from the current study of a 48-year-old male patient with a type II Hoffa
fracture acquired following a fall: (a) anteroposterior and (b) lateral knee radiographs showed a Hoffa
fracture which was not detected by healthcare professionals; (c and d) computed tomography recon-
structions clearly demonstrating the fracture; (e) anteroposterior and (f) lateral radiographs at four months
following surgery, showing that the fracture had adequate stability and no displacement; (g and h) repre-
sentative images at 12 months following surgery, showing the patient with a stable and functional knee.
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femur, yet it remains one of the most diffi-

cult fractures to treat.11 Conservative man-

agement has shown unsatisfactory results
and nonunion,12,13 thus, open reduction

with internal fixation is mandatory for

good clinical outcomes.11 Screw fixation is

generally accepted as a standard method for
treating Hoffa fractures,11,14 with the inter-

nal fixation method undergoing continual

improvement. At least two screws should

be used to provide biomechanical stabili-
ty,5,14,15 and the screws must vertically

cross the fracture line to achieve compres-

sion between the fragments. Results from

several studies have shown that Hoffa frac-
ture treated with screws from anterior to

posterior or the opposite direction are asso-

ciated with different clinical outcomes

(Table 3).5,7,9,14 In addition, a few trials
have reported that Hoffa fracture treated

with screws and plate also provides good

clinical results (Table 3).7,8,16

A relatively new fixation method for

Hoffa fracture, that involved using inter-

condylar screw and crossed screws, was

shown to be as effective as conventional

methods and may provide a new way to

treat Hoffa fractures.14 In several studies

that were reviewed, Hoffa fractures were

reported to be treated with different sizes

and numbers of screws,9,14,17,18 and the clin-

ical outcomes were acceptable. However,

due to the shear stress required to displace

the fragment,19 the stability of the screws

may be mechanically insufficient in flex-

ion,20 particularly in the early stage of

rehabilitation.21

Fixation stability is an important factor

for fracture healing.22–24 To get more pur-

chase for fixation, favorable biomechanical

Figure 2. Representative case from the current study of a 42-year-old male patient with type III Hoffa
fracture acquired during a motor vehicle accident: (a) anteroposterior and (b) lateral knee radiographs, and
(c and d) computed tomography reconstructions showing the Hoffa fracture; (e and f) radiographs showing a
buttress plate and two cannulated lag screws placed during surgical treatment; and (g and h) representative
images at the final 12-month follow-up, at which the patient had completely recovered knee function.
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and clinical studies demonstrated that a
buttress plate could provide more stability
to the Hoffa fracture and was associated
with good clinical outcomes.8,25–28 One
study reported on 10 cases of Hoffa fracture
that were treated by posterior screw com-
bined with anti-sliding plate. All the frac-
tures had healed at the final follow-up
and, according to Letenneur score for
knee function,29 the excellent-to-good rate
was 90%. In another study that included 12
cases of lateral Hoffa fractures treated with
a locking plate and cannulated or lag
screw,15 bony union was achieved in all
patients and no loss of reduction and fixa-
tion was found. According to the KSS, all
patients in the study had excellent-to-good
results.15 In a retrospective cohort study,
which included 13 Hoffa fractures treated
with open reduction and internal fixation
using a locking plate combined with cannu-
lated or lag screws,7 clinical outcomes
were as good as the study conducted by
Shi et al.15

A search of the relevant literature
revealed no clinical comparative study of
CS plus BP and CS only to treat Hoffa frac-
ture. Most of the published clinical trials
reported that Hoffa fractures were treated
by either screws only or plate combined
with screws. To the best of the present
authors’ knowledge, this is the first clinical
comparison of the efficacy of CS plus BP
and CS only for treatment of Hoffa frac-
ture. A total of 45 participants were includ-
ed in the present study and there was no
statistically significant difference between
the two patient groups in terms of baseline
demographic and clinical characteristics.
The duration of surgery, and levels of
blood loss were significantly higher in the
CS plus BP group than in the CS only
group. This was because more time and a
larger incision were needed to place the
plate during surgery, which resulted in a
longer operating time and higher levels of
blood loss. Patients in the CS plus BP group

had better outcomes in terms of ROM and
KSS values at the 4- and 12-month follow-
ups, however, the difference between the
two groups reduced between the 4- and
12-month follow-ups. The patients may
have attained better outcomes due to the
plate providing greater stability, which
could prevent the fragment from moving
upward, thus maintaining postoperative
stability.15 At the final follow-up in the pre-
sent study, all patients displayed normal
fracture healing, however, patients in the
CS plus BP group had better outcomes in
terms of ROM and KSS. These data sug-
gest that adding a plate when treating Hoffa
fracture may provide firmer fixation stabil-
ity resulting in better outcomes.

The results of the present study may be
limited by several factors. First, due to a
very low incidence of Hoffa fracture, the
sample size in this trial was relatively
small. Secondly, the outcomes in patient
subgroups characterized by fracture classi-
fication were not analysed, due to the small
sample size. Type II fracture, for example,
may be a completely intra-articular frac-
ture, and the condylar fragment has no
soft tissue attachment,10 thus, to prevent
nonunion of the fracture, strong fixation is
needed.7,15 The patients with Type II Hoffa
fracture should, therefore, have better out-
comes in the CS plus BP group. Thirdly,
this was a retrospective study, and selection
bias may have produced distorted results.
Prospective randomized trials are needed
to further evaluate the relative efficacy of
CS plus BP versus CS only in treating
patients with Hoffa fracture.

In summary, fixation with compression
screws and buttress plate for Hoffa fracture
was shown to be an effective and reliable
treatment procedure in patients with
Hoffa fracture, and may provide greater
stability and better outcomes, in terms of
ROM and KSS, than screws only. More
high-quality randomized clinical trials are
needed to verify the present results.
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