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ABSTRACT

Aim To demonstrate validity of a bio-metallic solution in bone
healing combined with the quadriceps safe approach in the tre-
atment of nonunions of distal femur while malunions were treated
by metallic solution.

Methods We treated 57 patients with nonunion or malunion of
distal femur at the Orthopaedics and Traumatology Department
of a single orthopaedic trauma centre (Italy). A total of 57 patients
were divided in two groups: the first (NU) group was composed of
35 patients affected; the second group (MU) was composed of 22
patients affected by malunion of distal femur. Criteria chosen to
evaluate the two groups during a clinical and radiological follow-
up were: the quality of life measured by the Short Form (12) He-
alth Survey, the knee function and quality of life related to it mea-
sured by the Knee Injury and Osteoarthritis Outcome Score KOOS
and the Knee Society Score, bone healing measured by modified
Radiographic Union Score by X-rays during the follow-up and CT
at one year after the surgery, the difference of the limbs length
before and after the revision surgery, and postoperative complica-
tions. The evaluation endpoint was set at 12 months.

Results There were no statistical differences between the two groups.

Conclusion The role of bio-metallic solution in the treatment of
nonunions and malunions is to recreate the knee anatomy and
functionality compatible with a satisfactory quality of life.

Key words: femoral fractures, internal fracture fixation, maluni-
ted fracture, nonunited fracture, revision surgery
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INTRODUCTION

Distal femoral fractures are a common orthopae-
dic problem in patients of all ages, with an annu-
al incidence of about 37 every 100,000 people
(1). The nonunion and malunion of distal femur
fractures are relatively rare and difficult to treat
(2,3). They can occur after surgical and bloodless
treatment with similar frequency (2,3). The main
causes of nonunion of the distal femur are: ina-
dequate fracture fixation that does not give sta-
bility to the fracture site, avascularization of the
fracture site due to excessive separation of soft
tissues, excessive fracture bone gap, infection,
endogenous causes patient related, experience
of the surgeon (2). Malunions are instead rela-
ted more to the metalwork and experience of the
surgeon in the reduction of the most difficult and
challenging fractures (4). In the treatment of these
injuries the surgeon’s ultimate goal is to achieve
good fracture reduction and bone union without
complications. In addition, it is important for the
surgeon to correct malalignment (if present) and
avoid infection. There is no common and shared
method for the treatment of nonunion and union
of distal femur fractures surgically treated (2).

The aim of this study was to demonstrate the
validity and efficacy of the surgical treatment of
malunion and nonunion complications of distal
femur fractures in terms of bone healing for pa-
tients treated at a single orthopaedic specialist
centre. Patients with malunion were treated with
bone allograft strut of the femur and blade plate
with screws combined with the quadriceps safe
approach (bio-metallic solution), while maluni-
ons were treated with blade plate and screws
(metallic solution).

PATIENTS AND METHODS

Material and study design

This retrospective study included two hetero-
geneous populations characterized by the most
common causes of metalwork failure in the tre-
atment of fractures of the distal femur. From Ja-
nuary 2000 to March 2017, 57 patients were tre-
ated with non-union or mal-union of distal femur
fractures surgically managed at the Orthopaedics
and Traumatology Department of the Vito Fazzi
Hospital, Lecce, Italy. The patients were divided
into two groups: the first group (non-union, NU)

was composed of 35 patients with non-union of
distal femur fractures; the second group (maluni-
on, MU) was composed of 22 patients with
malunion of distal femur fractures.

Inclusion criteria were: nonunion or malunion
of distal femur fractures, 33.A and 33.B type of
injury according to the AO classification system
(5), all ages, both genders, pre-trauma conditions
and absence of local or systemic disease that co-
uld affect the surgical treatment and comorbidity
and mortality, fitness to undergo surgery from
the aesthetic team, availability for 12 months of
postoperative clinical and radiological follow
up. Exclusion criteria were: fractures caused by
haematological or oncological pathologies; 33.B
type of injury according to the AO classification
system (5), significant knee osteoarthritis, avas-
cular necrosis of femoral condyle, leg length dis-
crepancy for more than 3 cm before the trauma.

All patients of the two groups were informed in a
clear and comprehensive way of the type of tre-
atment and other possible surgical and conserva-
tive alternatives. Patients were treated according
to the ethical standards of the Helsinki Declarati-
on, and were invited to read, understand, and sign
an informed consent form.

Methods

The chosen criteria to evaluate the two groups
during the clinical and radiological follow-up
were: quality of life measured by the Short Form
(6) Health Survey (SF-12) (6) and related knee
function and quality of life measured by the Knee
Injury and Osteoarthritis Outcome Score (KOOS)
(7) and the Knee Society Score (KSS) (7), bone
healing measured by modified Radiographic Uni-
on Score (RUS) (8) by X-rays during the follow-
up and CT at one year after the surgery, leg length
discrepancy before and after revision surgery, po-
stoperative complications. The evaluation endpo-
int was set at 12 months post-op.

Nonunion surgical technique. In all cases, sur-
gery was performed with patient in supine positi-
on using the direct anterior approach to the injured
distal femur. This consists in a modification of the
traditional surgical access with the aim to preser-
ve the insertion of the patellar tendon on the tibial
apophysis, by incising fascia between the vastus
lateralis muscle and the rectus femoris muscle and
again more medially between the rectus femoris
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muscle and the vastus medialis muscle. The me-
dial and lateral incisions have never involved the
tendon junction of the three muscles at the level
of the quadriceps tendon area. After this approach
the surgeon can raise the rectus femoris to favour
exposure; this allows good fracture reduction and
synthesis with access from both medial and late-
ral side. Moreover, this technique allows adequate
preservation of both the surrounding vessels and
nerves from possible trauma or stupor. After appro-
priate exposure of the nonunion site, the previous
implanted metalwork was removed with dedicated
surgical kits; the nonunion site was bloodied, allo-
geneic bone strut was prepared on a separate table
after performing tampon dye tests to reduce the risk
of infection. The modelling of the femur bone strut
should always be measured two and a half times
the extent of the nonunion site. The distal portion
of the strut was modelled to “flame” to be as con-
gruent as possible to the anatomical shape of a me-
taphyseal passage to the medial femoral condyle.
Margins of the nonunion site were modelled in
such a way to create a wide surface for a stable
compression osteosynthesis. The hardware for the
osteosynthesis used in all cases was a condylar
blade steel plate. This was applied to the fracture
site together with compression cortical screws to
stabilize the strut bone, and placed to reinforce the
medial wall of the diaphysis and distal metaphysis.
Furthermore, the space gap between the strut and
the bone was filled in with morcelized bone and
bone paste. Placement of fixation metalwork was
checked throughout the procedure and again at the

TR

Figure 1. A) X-rays of distal femur’s supra condylar fracture (33.A3 according AO/ OTA) in 62 years old male; B) fracture with a

end of the osteosynthesis by fluoroscopy imaging.
Finally fascia, subcutaneous and cutaneous tissues
were sutured in layers after adequate lavage and
accurate haemostasis (Figure 1, 2).

2. A) X-ray of union of distal femur nonunion; B) the X-ray of
the left non- injured knee in the same patient; C, D) the differ-
ence in length to the right a rise of 3.2 cm; the patient reported
good functional recovery and did noFt want to undergo sub-
sequent interventions to rebalance the lower limbs in length
(Rollo G, 2015)

plate and screws (LISS) hesitated in non-union after 9 months after surgical treatment; C) exposure of plate and wires for removal
per via modified para vastus lateralis approach; D) exposure of the proximal segment of the nounion; E) reaming of the medullary
canal; F) implant of plate blade system; G) X-rays of post-operative (Rollo G, 2014)
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Malunion surgical technique. In all cases, sur-
gery was performed with patient in supine positi-
on using the direct anterior approach to the injured
distal femur. Approach and exposure were identi-
cal to the above described surgical procedure for
NU cases. After exposing the malunion site, the
previous implanted metalwork was removed and
corrective osteotomy was performed in accordan-
ce with the specific need of deformity correction
depending on single patients’ pattern of injury;
the allogenic bone strut was prepared on a sepa-
rate table after performing tampons to reduce the
risk of infection. The margins of the nonunion
site were modelled in such a way to create a wide
surface for a stable compression osteosynthesis.
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The hardware for the osteosynthesis used in all
cases was a condylar blade steel plate. This was
applied with dedicated surgical kits to the fractu-
re site together with compression cortical screws
to stabilize the bone strut, placed to reinforce the
medial wall of diaphysis and distal metaphysis.
Furthermore, the gap left between the stick and
the bone was compressed with morcelized bone
and bone paste. Placement of fixation metalwork
was checked throughout the procedure and again
at the end of the osteosynthesis by fluoroscopy
imaging. Finally, fascia, subcutaneous and cuta-
neous tissues were sutured in layers after adequ-
ate lavage and accurate haemostasis (Figure 3).

/
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Figure 3. A, B) X-rays of distal femur’s supra and intra condylars fracture (33.C1 according AO/OTA) in 47 years old male; C, D)
fracture healing in mal union with a plate and screws (LISS) after 12 months after surgical treatment; E, F) the varus and flexion
deformity of the injured knee; G) implant of plate blade system; H) X-rays of post-operative; |, K) The X-Rays control after one year
from surgery show the perfect alignment and bone healing; J, L, M, N, 0) the excellent clinical control after one year from the
surgery (Rollo G, 2014)
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The NU’s average age was 52.5 (range 18-78);
the sex ratio was 1.69 in favour of males. All
previous fractures were classified according to
the AO Classification. The original distal femur
fractures were surgically treated and stabilized
by plate and screws or plate and cerclage cable or
retrograde nail or other various treatments (wires,
screws, cerclage, etc.) according to specific sur-
gical indications and surgeon experience.

For 29 (82.86%) patients the first performed sur-
gery was an open reduction and internal fixation
(ORIF), while in six (17.14%) patients the first
performed surgery was closed reduction and in-
ternal fixation (CRIF). The outcomes of fracture
reduction and surgical fixation were: 17 (48.57%)
bad, 13 (37.14%) sufficient, five (14.29%) good
ones (Table 1).

Oligotrophic nonunion was found in 10 (28.57%),
while atrophic or avascular nonunion in 25
(71.43%) cases. The Weber-Cech classification
was used to classify our nonunion cases (9) (Ta-
ble 1). The malunion classification of Paley (9)
was found not applicable to this group.

We retrospectively used the Non-Union Scoring
System (NUSS) (10) to understand and study the
type of nonunion. The average point of the Non-
Union Scoring System was 63.4 (range 35-72).
All the NU’s patients had a CT scan of the injured
femur performed before the surgery. The avera-
ge time between the first surgery and breakage
of metalwork device was 268.7 days (range 103-
363) (Table 1).

The MU average age of the studied population
was 48.2 (range 18-80), the sex ratio was 1.75
in favour of males. All previous fractures were
classified according to the AO Classification
(33.A and 33.C). In 20 (90.90%) patients the first
performed surgery was an ORIF while in two
(9.10%) patients CRIF was the first surgery. The
initially sustained distal femur fractures were sta-
bilized by plate and screws or plate and cerclage
cable or retrograde nail or various other procedu-
res (wires, screws, cerclage, etc.). The outcomes
of fracture reduction and osteosynthesis were:
bad in 13 (59.09%), sufficient in eight (36.36%),
good in one (4.55%) case (Table 1).

Type of Non Union according Weber-Cech (9) cla-
ssification was not found applicable in this group.
We divided this group according to the maluni-
on classification of Paley (9) into the following

Table 1. Characteristics of the nonunion (NU) and malunion

(MU) populations

Variable NU MU
Number of patients 35 22
Average age (years) 52.5 48.2
Range of age (years) 18-78 18-80
Gender (M:F) 22:13 14:8
Male/Female ratio 1.69 1.75
Type of distal femur fracture according AO’s Classification (No, %)
A 16 (45.71) 8(36.36)
C 19 (54.29) 14 (63.64)

Orthopaedic device used in the surgery for osteoysnthesis of the
first femoral fracture (No, %)

Plate and screws 22 (62.86) 16 (72.72)
Plate and cerclage cable 4(11.43) 1(4.55)
Retrograde nail 6(17.14) 2(9.10)
Various treatment (wires, screws, 3(8.57) 3(13.63)
cerclage, etc)

Type of reduction and osteosynthesis (No, %)

Open reduction and internal fixation 29 (82.86) 20 (90.90)
Clos.ed reduction and internal 6(17.14) 29.10)
fixation

Results of reduction and osteosynthesis (No, %)

Bad 17 (48.57) 13 (59.09)
Sufficient 13 (37.14) 8(36.36)
Good 5(14.29) 1(4.55)
Type of nonunion according Weber-Cech classification (No, %)
Oligotrophic 10 (28.57)

Not applicabl
Atrophic or avascular 25(71.43) ot appiicable

Type of mal union according Paley’s parameters (No, %)

Valgus 14 (63.64)
Varus 8(36.36)
Ant ti 5(14.29
" ecurvg ron Not applicable ( )
Recurvation 17 (48.57)
Rotational 13 (59.09)
Intraarticular 6(27.27)
Average point of nonunion scoring 634 183
system
Range of nonunion scoring system 35-72 18-70

Average time after first surgery and

breakage of orthopaedic device (days) 268.7 Not applicable

Range time after first surgery and

103-
breakage of orthopaedic device (days) 03-363

Not applicable

Average time in days of malunion

consolidation after first surgery Not applicable 2364

Average time in days of malunion

consolidation after first surgery 124-213

Not applicable

subgroups: 14 valgus deformities (63.64%), nine
varus deformities (36.36%), five antecurvatum
deformities (14.29%), 17 recurvate deformities
(48.57%), 13 rotational deformities (59.09%), six
intra-articular deformities (27.27%).

To understand and study the possibility of union
after the malunion’s correction surgery we used
the NUSS (8) in the retrospective mode. The ave-
rage point of the Non-Union Scoring System was
38.3 (range 18-70) in MU group. In this group
we had no breakage of hardware. All the MU’s
patients had a CT scan of the affected femur per-
formed before surgery.
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Statistical analysis

Descriptive statistics were used to summarize the
characteristics of the study group and subgroups,
including means and standard deviations of all
continuous variables. The t-test was used to com-
pare continuous outcomes. The Chi-square test or
Fisher’s exact test (in subgroups smaller than 10
patients) were used to compare categorical varia-
bles. The statistical significance was defined as P
< 0.05. We used Pearson correlation coefficient
(r) to compare the predictive score of outcomes
and quality of life. Mean ages (and their range) of
the patients were rounded at the closest year. The
predictive score of outcomes and quality of life
and their ranges were approximated at the first
decimal, while Pearson correlation coefficient (1)
was approximated at the second decimal.

RESULTS

Only the value of MU’s NUSS was statistically si-
gnificant (p<0.05) with regards to the comparison
between the two populations before the surgery.

The surgery lasted for an average of 141.2 minutes
(100-193) in NU group, while an average of 138.3
minutes (range 92-188) in MU group (p>0.05).

The average follow-up was 9.3 years (range 1-17).
At X-rays control after surgery there were no any
varus collapse noted in the two groups. The NU’s
X-rays bone healing measured by RUS occurred
in our group on average of 260.8 (range 182-283)
days after surgery. In MU at X-rays bone healing
measured by RUS occurred in 9 on average 242.9
(174-277) days after surgery (p>0.05).

In NU and MU groups, the XR and CT-Scan at
one year of follow-up showed the integration of
the bone allograft strut and lack of osteolysis are-
as around hardware. The RUS SCORE was noted
to be unchanged throughout the entire follow up.

During the follow-up 10 complications in NU and 9
Complications in MU appeared (p>0.05) (Table 2).
In MU group one patient died (female, 80 years old,
the oldest patient of this group) caused by unresol-
ved deep infection and failure of wound healing af-
ter two months from the surgery. Two hardware bre-
akages in NU group were found: 1 proximal screw
breakage and 1 distal screw breakage (Table 2). The
same complications were found in MU group.

The evaluation of leg length discrepancy was done
by clinical and radiological (x-ray) examination at

Table 2. Number and type of complications of the nonunion
(NU) and malunion (MU) patients during the follow up
No (%) pf the patients in the group

Type of complications NU (N=35) MU (N=22) p

Deep infection 0 1(4.55) >0.05
Death linked to the surgery 0 1 (4.55) >0.05
Wound healing after 21 days 2(5.71) 3(13.64) >0.05
Deep vein embolism (DVE) 3(8.57) 2(9.09) >0.05
Hardware breakage 2(5.71) 2 (9.09) >0.05
Seroma 1(2.86) 0 >0.05
Wound hematoma 1(2.86) 0 >0.05
Superficial skin infection 1(2.86) 0 >0.05
Total 10 (28.57) 9(30.30)  >0.05

the following endpoints: before the trauma, after
the first surgery, after the revision surgery, at the
moment of the union. Only “after the first surgery”
group had p<0.05 in favour of the MU group;
p>0.05 was noticed in the rest of groups.

In NU group 33 out of 35 patients demonstra-
ted wound healing within 21 days. Two patients
exhibited wound dehiscence, which required se-
condary debridement and suturing under local
anaesthesia. In the MU group 20 patients demon-
strated wound healing within 21 days. Again in
this group one patient exhibited wound dehiscen-
ce, which required secondary debridement and
suturing under local anaesthesia (p>0.05).

The quality of NU’s life before the trauma (me-
asured by SF-12) was 86.4 points (range 66.3-
100), while the quality of life before the trauma
(measured by SF-12) was 85.9 points (range
64.7-100) in MU group (p>0.05). At the moment
of diagnosed nonunion the SF-12 was 22.1 (ran-
ge 9.3-.36.3) in the NU group, while the HHS
was 25.3 (range 12.8-42.2) at the moment of
malunion in MU group (p>0.05). After 1 month
from the revision surgery the SF-12 score was
40.3 (range 22.6-58.7) in NU and 41.9 (range
23.4-58.6) in MU (p>0.05). Thereafter, the SF-
12 score was 60.7 in NU (range 44.5-71.3) and
60.4 in MU (range 45.3-72.4) 3 months after the
surgery (p>0.05). The same values were recorded
at the sixth month of follow-up.

At 6 months from the revision surgery the SF-12
score was 70.3 (range 44.5-92.3) in NU, while it
was 70.9 (range 45.3-91.7) in MU group (p>0.05).
At twelve months after the surgery SF-12 score in
NU was 77.6 (range 44.5-92.3), while in MU gro-
up it was 77.4 (range 45.3-91.7) (p>0.05).

A slight increase of the SF-12 score from the 6™ to
12" month post revision surgery was recorded. It
was found that a better quality of life linked to the
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psychological aspects was achievable only in yo-
ung people, despite shortening of the injured limb.

The NU’s functionality of the knee and quality of
life before the trauma (measured by KOOS) was
81.6 points (range 63.4-100) in NU group. The
same functionality of the knee and quality of life
before the trauma (measured by KOOS) was 81.4
points (range 62.8-100) in MU group (p>0.05).
At the moment of diagnosed nonunion the KOOS
was 14.3 points (range 11.3-32.4) in NU, while it
was 14.6 (range 11.8-32.9) in MU group (p>0.05).
There was no statistical significance (p>0.05)
between the two groups at 1 month follow up af-
ter the surgery. The KOOS in NU was 25.4 (range
12.8-42.3) at one month post-op, while it was 25.6
(range 12.8-42.3) in MU group.

At the third month (p>0.05 between the two gro-
ups) KOOS was 43.6 (range 29.6-66.7) in NU
and 44.2 (range 28.3-69.5) in MU group. At 6
months from the revision surgery the KOOS
was 68.4 (range 50.2-90.8) in NU, while it was
69.6 (range 50.6-91.2) in MU group (p>0.05). At
twelve months after the surgery KOOS score was
75.5 (range 50.2-94.3) in NU, while it was 75.4
(range 51.0-95.7) in MU group (p>0.05).

The KSS in the two groups reflected the trend of
the KOOS. It is interesting to report that at the
time of nonunion or malunion, the major functi-
onal limitations were represented by stiffness and
pain rather than the limping with which the patient
could live with providing appropriate supports.

The pre-injury asymmetry of the femurs collec-
ted from the patients’ medical history showed
an average of 0.8 (0-2.5) in the NU group and
0.7 (range 0-2.8) in MU group (p> 0.05). After
the first surgery it was 8.9 cm (4.3-10.7) in NU,
and 4.3 cm (2.2-8.5) in MU group with p <0.05
in favour of MU. At the time of the fracture site
consolidation after the revision surgery it was 3.7
(1.3-6.8) in NU and 3.3 (0.8-6.7) in MU group
with p> 0.05 (Table 3).

Table 3. Average difference between the two limb of the non-
union (NU) and malunion (MU) patients before the trauma

Lower limb length: average diffe-
rence between the two limb (cm)

NU MU p

Before the trauma (range) 0.8 (0-2.5) 0.7 (0-2.8) >0.05
After the first surgery (range) 8.9 (4.3-10.7) 4.3 (2.2-8.5) <0.05
After the revision surgery (range) 3.7 (1.3-6.8) 3.3 (0.8-6.7) >0.05

At the moment of the union (range) 3.7 (1.3-6.8) 3.3 (0.8-6.7) >0.05

DISCUSSION

The results of the surgical treatment of distal fe-
mur fractures depend on the restoration of the
anatomical axes and the articular surface, which
is not always possible, as well as the restorati-
on of normal length with respect to the normal
limb and a stable fixation that allows early reha-
bilitation (11,12). The fixation of these fractures
with plates and screws should allow the patient to
safely perform active and passive exercises of the
knee and without the risk of nonunion or delayed
union or incorrect fracture reduction (12,13).
Compared to malunion, the nonunion is due to
both endogenous and surgical related factors
(2,3,14). Post reduction surgery results of these
injuries show KOOS indicating predominance of
poor results, while average KSS scores indicate
good results. The results of the treatment were
significantly affected by pain and limited mobi-
lity (13). These symptoms are emphasized both
in the nonunion and malunion (14). As shown
by the NUSS score (10), there is no doubt that
the malunion group had a greater capacity for re-
consolidation after revision surgery compared to
the nonunion group. Before approaching revision
surgery patient assessment and an appropriate
preoperative planning should always be made
(2). The following questions should be asked:
why did not the fracture heal or why it did not
consolidate? Is there an inadequate synthesis or
a biological problem? Is there a recognized in-
fection? Radiographic evaluation should inclu-
de appropriate plain films capable of assessing
deformity and condition of the joints above and
below the fracture. If the deformity exists, ort-
hostatic radiographs should also be performed,
along with CT scans that are able to assess and
predict the lack of bone consolidation. CT scans
may also allow assessment of rotational and axial
malalignments. The CT scan is able to accura-
tely assess the heterometry of the lower limbs.
The surgical approach used in the intervention
of revision in nonunion and malunion groups
does not aim at re-incising on the previous sur-
gical approach, but to preserve the blood supply
(15), the integrity of the vastus lateralis (17) and
to perform a modified Judet approach above all
(17,18,19) for an early functional recovery and
optimization of the recovery time (19-20). In
order to respect the biomechanics at the level of
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metaphyseal or diaphyseal nonunions or while
performing corrective osteotomy (9,22) it was
decided to opt for the bio-metallic solution. It has
been shown in the international literature (23,24)
on the treatment of periprosthetic hip fractu-
res that a bone splint, opposed to a metal plate,
increases the mechanical strength of the femur
by 2250N (23). Furthermore, the bone splint not
only has a positive mechanical effect but it has
revealed to be a stimulus for the consolidation
of the fracture (22). The choice of the blade pla-
te can be explained by the fact that its construct
reaches greater rigidity compared to the average
values obtained with the use of Locking Plate
with regards to compression and torsion on axi-
al loads (24). Moreover, it has been shown to be
superior during bending tests with respect to the
dynamic condylar screws (25). The use of mor-
selized bone and allograft to fill the bone defect
in nonunion and malunion should be taken into
consideration (26).

Paradoxically the point of nonunion can be equi-
valent to the centre of rotation of angulation
(CORA) in nonunion. In some cases the angle
and the displacement of the CORA may have an
additive effect, while in other cases a slight defor-
mation of the limb (compensated by the bone tra-
becula dynamically realigning precisely in relation
to changes in the direction of the peak load) can be
noted. This indicates that Wolff’s law is not only
accurate, but also very sensitive (9,27). In addi-
tion, an incorrect three-dimensional correction of
the distal femur can cause a misalignment of the
physiological mechanical axis of the tibia (MAD),
which normally runs from 0 to 8 mm medial to
the centre of the knee (9). Our technique has been
implemented in compliance with the algorithm of
Dyamond concept conceived by Giannoudis (28),
but we relied on the capacity of bone healing and
mechanical factors (10,27).

Moreover, the experience of our latest work
(29,30) on nonunions of subtrochanteric fractures
(difficult to resolve) treated with intramedullary
nail shows how the combination of the lateral bla-
de plate and the medial bone splint is the winning
choice for bone consolidation. This is demonstra-
ted by our bone healing and RUS results.

Our study shows that in elderly patients we had

poor functional outcomes and few complications
that led to death in one case. In young patents we

had a good functional recovery but we did not
achieve full recovery. However, this was due to
the impact that previous surgeries and type of di-
sease had on functional outcomes (12,13). Despi-
te the asymmetry of the limbs all patients decided
not to undergo additional surgery to equalize the
length of the limbs. Orthosis was the preferred
solution. The reasons for the refusal given by the
patients were related to the length of the nece-
ssary recovery time and possible complications
caused by further surgery or the refusal to the
shortening of the other healthy limb.

Nowadays the extraordinary improvement of pro-
sthetic implants and the modularity of tumoral
prosthesis allow better treatment of nonunions and
nonunions of knee prosthesis compared to the past
(12). However, many authors concluded that the
total replacement of the distal femur with modular
prosthesis is an important option in the reconstitu-
tion from a functional point of view of the lower
limbs after complex fractures and post-trauma
results with high bone loss. But the same authors
brought to light the disastrous complications that
these patients could face (12,13). Therefore, distal
femur replacement must be considered as an opti-
on, but after having considered all other possible
options and factors related to the patients.

Distal femur replacement in young patients
cannot be considered as a feasible option, while
in the elderly it is better to wait for appropriate
healing of the malunions and nonunions sites and
then implant a simple prosthesis from a revision
knee replacement (26).

The limitations of the current study were the limi-
ted number of patients, non-probability sample of
convenience due to few centric samples, Level 1
Trauma Center. Being a retrospective study could
be considered as another limit. Disadvantages of
retrospective studies: inferior level of evidence
compared with prospective studies; subject to
confounding (other risk factors may be present
that were not measured); inability to determi-
ne causation, only association; some key stati-
stics cannot be measured. Selection of patients
may be biased, making generalization of results
difficult. It may be unclear whether the confluen-
ce of findings is merely a chance occurrence or is
truly characteristic of a new disease or syndrome.
Another limitation was that the measurements
and interventions were made without randomiza-




Medicinski Glasnik, Volume 16, Number 2, August 2019

tion of the researcher to the experimental grou-
ps, which have potential for bias. Finally other
limiting factors of the study acknowledged by the
authors may include the potential for regression
to the mean, the presence of temporal confoun-
ders and the mention of subjective score.

In conclusion, nonunion and malunion are two
different pathologies but united by very bad
outcomes that reduce the patient’s quality of life.
From our data and from what is present in the
literature, a functional “restitutio ad integrum”
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