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ABSTRACT

Objective: To perform a retrospective radiographic evaluation on the fracture reduction and
implant position in the femoral head among patients with pertrochanteric fractures who
had been treated using a cephalomedullary nail in lateral decubitus; and to assess factors
that might interfere with the quality of the fracture reduction and with the implant position
in using this technique.
Methods: Nineteen patients with a diagnosis of pertrochanteric fractures of the femur who
had been treated using cephalomedullary nails in lateral decubitus were evaluated. For out-
patient radiographic evaluations, we used the anteroposterior view of the pelvis and lateral
view of the side affected. We measured the cervicodiaphyseal angle, tip-apex distance (TAD),
spatial position of the cephalic element in relation to the head, and the bispinal diame-
ter. To make an anthropometric assessment, we used the body mass index. Two groups of
patients were created: one in which all the criteria were normal (TAD <25mm, cervicodi-
aphyseal angle between 130° and 135° and cephalic implant position in the femoral head
in the central-central quadrant); and another group presenting alterations in some of the
criteria for best prognosis.
Results: Female patients predominated (57.9%) and the mean age was 60 years. Seven
patients presented a central-central cephalic implant position. One patient present a cervi-
codiaphyseal angle >135° and the maximum TAD was 32 mm; consequently, 12 patients
presented some altered criteria (63.2%). None of the characteristics evaluated differed
between the patients with all their criteria normal and those with some altered criteria,
or showed any statistically significant association among them (p > 0.05).
Conclusion: The technique described here enabled good reduction and good positioning of
the implant, independent of the anthropometric indices and type of fracture.
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Decubito lateral para tratamento das fraturas pertrocantéricas com hastes
cefalomedulares

RESUMO

Palavras-chave:
Pertrocantérica

Hastes cefalomedulares
Decubito lateral

Fratura de fémur

Objetivo: Fazer uma avaliacdo radiografica retrospectiva da reducgéo e posi¢ao do implante na
cabeca femoral em pacientes com fraturas pertrocantéricas tratados com haste cefalomedu-
lar em decubito lateral e fatores que possam interferir na qualidade da redugéo da fratura
e posicdo do implante no uso dessa técnica.

Métodos: Foram avaliados retrospectivamente 19 pacientes com diagnéstico de fratura
pertrocantérica do fémur tratados com haste cefalomedular em decubito lateral. Para
avaliacdo radiogréfica ambulatorial usamos as incidéncias anteroposterior da pelve e o perfil
do lado afetado. Aferimos o dngulo cervicodiafisério, o TAD, a posi¢do espacial do elemento
cefafilo em relacdo a cabeca e o didmetro biespinhal. Para avaliagdo antropométrica usamos
indice de massa corporal. Foram criados dois grupos de pacientes, um com todos os critérios
normais (TAD <25 mm, angulo cervicodiafisério entre 130° e 135° e a posi¢do do implante
cefdlico na cabega femoral no quadrante central-central) e outro com alteracdo em algum
dos critérios de melhor prognéstico.

Resultados: Houve predominio do sexo feminino (57,9%), com idade média de 60 anos. Sete
pacientes ficaram com a posicdo do implante cefalico na posi¢ao central-central, um apre-
sentou angulo cervicodiafisario > 135° e o TAD maximo foi de 32 mm. Consequentemente, 12
pacientes apresentaram algum dos critérios alterados (63,2%). Nenhuma das caracteristicas
avaliadas diferiu ou mostrou associagdo estatisticamente significativa entre pacientes com
todos os critérios normais e algum critério alterado (p >0.05).

Conclusdo: A técnica descrita permite uma boa reducdo e um bom posicionamento do

implante, independentemente dos indices antropométricos e do tipo de fratura.
© 2015 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Todos os direitos reservados.

Introduction

Pertrochanteric fractures are common in the elderly popula-
tion because of osteoporosis. Their incidence has increased
significantly because of greater life expectancy among the
population, with the estimate that this may double over the
next 25 years.” Every year, one in every 1000 inhabitants of
developed countries is affected by these fractures and it has
been estimated that by 2050, the annual cost of treatment
(currently US$ 8 billion) may have doubled. Thus, this is con-
sidered to be one of the world’s most important public health
problems.?

Today, there is a consensus that fractures in the
pertrochanteric region of the femur should be fixed surgically,
given that the aim of surgical treatment is to achieve stable
reduction and fixation that provide patients with early active
and passive mobilization.>*

Many authors have recommended treatment for
unstable pertrochanteric fractures consisting of modern
intramedullary implants because of their greater capacity
for load absorption® and their potential for application to
all fracture patterns. Fixation techniques for these fractures
consisting of cephalomedullary nails can be performed best
on a traction table. However, in the absence of this, another
form of decubitus becomes necessary, such as oblique lateral
decubitus,® for this treatment.

The aim of this study was to perform a retrospec-
tive radiographic evaluation on fracture reduction and

implant positioning in the femoral head, in patients
with pertrochanteric fractures that were treated using a
cephalomedullary nail, with the patient in lateral decubitus;
and to evaluate factors that might interfere with the quality
of the fracture reduction and implant positioning when this
technique is used.

Material and methods

Between June 2012 and November 2013, 29 patients with
a diagnosis of pertrochanteric fractures of the femur were
treated using a cephalomedullary nail at the municipal hospi-
tal of Sao Paulo (SP). Among these patients, 19 returned for a
retrospective final assessment, eight could not be found and
two died within the hospital environment during the imme-
diate postoperative period due to complications from their
injuries. Eleven of the reassessed patients (57.9%) were female
and eight (42.1%) were male, with a mean age of 60 years
(range: 18-87). Regarding the trauma mechanism, there were
13 cases of a fall to the ground, four cases of falls from motor-
cycles, one case of gunshot wounds and one case of a fall from
a bicycle. Eleven of these patients presented fractures on the
left side and eight on the right side.

We used the AO classification for pertrochanteric fractures
(31-): Al comprises simple two-part fractures, with good bone
support in the medial cortex; A2 comprises multi-fragment
fractures, with the medial cortex and dorsal cortex (lesser
trochanter) broken at several levels, but with an intact lateral
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Fig. 1 - Patient positioned in lateral decubitus — AP radioscopic view of the pelvis.

cortex; and A3 also presents a broken lateral cortex (inverted
oblique fractures).” Among the preoperative radiographs eval-
uated, one presented the 31A1 pattern, eleven 31A2 and seven
31A3. The minimum duration of the postoperative evaluation
was six months.

To perform the surgical procedure, the patient was put
under general or spinal anesthesia while in lateral decubi-
tus, with the aid of pads on the dorsum and abdomen on
that side, using a radiotransparent table with an extender
because of the short length. Radioscopic control was per-
formed in anteroposterior (AP) view and lateral view, in order
to ascertain the correct viewing of the entire femur and
pelvis in the two planes. Following this, asepsis and anti-
sepsis were performed on the side affected, from the iliac
crest to the foot. The reduction was performed by means of

manual traction, with some degree of rotation, adduction or
abduction when necessary, with or without a mini-incision
on the proximal lateral face of the thigh for fracture reduc-
tion. We used cephalomedullary nails (Gamma™ nail®, TFN®)
and the standard technique® for osteosynthesis of fractures.
In the proximal fixation, it was sought to position the cephalic
fixation element at the center of the head, 1cm from the
subchondral bone in normal bone and 0.5 cm in osteoporotic
bone, in AP and lateral views. The lateral fixation was per-
formed by means of a guide when a nail of standard size was
used, or freehand in situations of long nails. At each stage,
radioscopic control was performed both in AP and in lateral
view. All the cases were operated by a third-year resident
under supervision by the same senior attending physician
(Figs. 1 and 2).

Fig. 2 - Patient positioned in lateral decubitus - lateral radioscopic view of the pelvis.
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CD angle

Fig. 3 - Cervicodiaphyseal (CD) angle.

To perform outpatient radiographic assessments, we used
the AP view of the pelvis with the patient in dorsal decubi-
tus, with the rays incident on the median line of the public
symphysis and the feet rotated internally at 15°-20°, in the
standard technique; and the lateral view with the patient also
positioned in dorsal decubitus, with the hip affected flexed at
45° and abducted at 20°, and with the ray centered vertically
on the coxofemoral joint, in the standard technique.® Through
these views, the following were evaluated:

Cervicodiaphyseal angle: angle formed between two lines,
one crossing the center of rotation of the femoral head and

Superior

(AN
L
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~0—=0~3>>
~0—=®~®nO0T

TAD=X+Y

Fig. 5 - Spatial position of the cephalic element in relation
to the head.

the center of the femoral neck, and the other along the long
axis of the femur'® (Fig. 3).

Tip-apex distance (TAD): defined in accordance with what
was described by Baumgaertner et al.’! (Fig. 4).

Spatial position of the cephalic element in relation to the
head: the femoral head was divided into nine separate zones,
in which the cephalic element might be located, as follows:
upper, middle and lower thirds on AP radiographs and ante-
rior, central and posterior thirds on lateral radiographs®!
(Fig. 5).

Bispinal diameter: this extended from the anterosuperior
iliac spine on one side to that of the opposite side'? (Fig. 6).

To make anthropometric evaluations, we used the body
mass index (BMI), which was calculated using weight and
height measurements according to the following formula:
BMI=weight (kg)/height? (cm)."

The quantitative characteristics that were evaluated were
described using summary measurements (mean, standard
deviation, median, minimum and maximum) and the qualita-
tive characteristics were described using absolute and relative
frequencies for all the patients in the study.'*

B e e e e =

Fig. 4 — Tip-of-pin to apex-of-the-head distance (TAD).
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Bispinal diameter

"..

Fig. 6 - Bispinal diameter.

Two groups of patients were created: one presenting nor-
mal values for all criteria (TAD <25mm, cervicodiaphyseal
angle between 130° and 135° and cephalic implant position
in the femoral head located in the central-central quadrant);
and the other with alterations to some of the criteria for bet-
ter prognosis. The quantitative characteristics were described
according to groups of patients and were compared between
the groups using Student’s t-test, while the qualitative char-
acteristics were described according to the groups and were
correlated using Fisher’s exact test or the likelihood ratio
test.”* The tests were performed using the significance level
of 5%.

Fig. 7 - AP radiograph of the pelvis during the immediate
postoperative period.

Fig. 8 — Lateral radiograph of the pelvis during the
immediate postoperative period.

Results

Among the 19 patients evaluated, we found that the mean
cervicodiaphyseal angle was 135°, with a range from 130°
(84.2% of the patients evaluated) to 140° (5.3% of the
patients evaluated). The mean values, maximum and min-
imum TAD, bispinal diameter, height, weight and BMI are
described in Table 1. The distribution of the cephalic ele-
ment is represented schematically as shown in Fig. 5. With
regard to AO classification, one fracture (5.3%) was con-
sidered to be 31A1, eleven (57.9%) 31A2 and seven (34.8%)
31A3.

Table 1 shows that the majority of the patients evaluated
were female (57.9%), with a mean age of 60 years (SD=20.9).
Seven patients had the cephalic implant in the central-central
position; only one patient presented a cervicodiaphyseal angle
greater than 135°; and the maximum TAD observed was
32mm. Consequently, 12 patients presented some criteria that
were altered (63.2%).

Table 2 shows that none of the characteristics evaluated
differed or showed any statistically significant association
between the patients presenting normal values for all criteria
and those with some altered values (p >0.05).

Discussion

Over recent years, the incidence of pertrochanteric frac-
tures has increased as a result of increased life expectancy,
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Table 1 - Description of the characteristics of all the patients evaluated.

Variable Description (n=19) Variable Description (n=19)
Sex Trauma mechanism
Female 11 (57.9) Fall to ground 13 (68.4)
Male 8(42.1) Other 6 (31.6)
Age (years) Width of pelvis (cm)
Mean (SD) 60 (20.9) Mean (SD) 28 (3)
Median (min., max.) 64 (18; 87) Median (min., max.) 28 (23; 34)
Weight (kg) Position of cephalic implant
Mean (SD) 68.2 (21.4) Superior-central 3(15.8)
Median (min., max.) 67.8 (40; 121) Central-anterior 6 (31.6)
Height (m) Central-central 7 (36.8)
Mean (SD) 1.6 (0.1) Central-posterior 3(15.8)
Median (min., max.) 1.6 (1.5; 1.9) Cervicodiaphyseal angle
BMI (kg/m?) 130° 16 (84.2)
Mean (SD) 25.6 (6.8) 135° 2 (10.5)
Median (min., max.) 22.4 (17.3; 40.4) 140° 1(5.3)
Side TAD (mm)
Right 8(42.1) Mean (SD) 22.5 (4)
Left 11 (57.9) Median (min., max.) 22 (15; 32)
Classification Criteria
Al 1(5.3) Normal 7 (36.8)
A2 11 (57.9) Some altered 12 (36.2)
A3 7 (36.8)

Table 2 - Description of the characteristics evaluated according to alterations to the criteria and results from the
statistical tests.

Variable

Total (n=19) P
Normal (n=7) Some altered (n=12)

Sex >0.999
Female 4 (57.1 7 (58.3 11 (57.9
Male 3 (42.9) 5 (41.7) 8 (42.1)

Age (years) 0.575%
Mean (SD) 56.3 (21.2) 62.1(21.4) 60 (20.9)
Median (min., max.) 50 (35; 85) 64.5 (18; 87) 64 (18; 87)

Weight (kg) 0.434*
Mean (SD) 73.4 (20.1) 65.1 (22.4) 68.2 (21.4)
Median (min., max.) 70.4 (53; 101) 67.3 (40; 121) 67.8 (40; 121)

Height (m) 0.52772
Mean (SD) 1.6 (0.1) 1.6 (0.1) 1.6 (0.1)
Median (min., max.) 1.6 (1.5; 1.8) 1.6 (1.5; 1.9) 1.6 (1.5; 1.9)

BMI (kg/m?) 0.456°
Mean (SD) 27.2 (8.1) 24.7 (6.2) 25.6 (6.8)
Median (min., max.) 22.4 (20.9; 40.4) 22.7 (17.3; 37.3) 22.4 (17.3; 40.4)

Side 0.377
Right 4 (57.1) 4(33.3) 8 (42.1
Left 3 (42.9) 8 (66.7) 11 (57.9

Classification 0.598°
Al 0 (0) 1(8.3) 1(5.3)
A2 4 (57.1) 7 (58.3) 11 (57.9)
A3 3 (42.9) 4(33.3) 7 (36.8)

Trauma mechanism 0.617
Fall to ground 4 (57.1 9 (75) 13 (68.4)
Other 3 (42.9) 3(25) 6 (31.6)

Bispinal diameter >0.999%
Mean (SD) 28 (2.6) 28 (3.4) 28 (3)
Median (min., max.) 28 (23; 31) 27 (23; 34) 28 (23; 34)

@ Student’s t-test.

b Iikelihood ratio test.
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consequent to improvement of the quality of life and also
better healthcare. Many methods have been recommended
for treating pertrochanteric fractures and there is unanimity
in the literature regarding the recommendation that traction
tables should be used for their treatment, or oblique lateral
decubitus in the absence of such tables.® However, because
of the characteristics of our hospital service, we have not
achieved good results through using this type of decubitus
and we have therefore started to use the alternative of lateral
decubitus.

Because this is a new technique, the reference standards
that we used were the values encountered in cases of frac-
tures in which the treatment was done on a traction table.
Thus, we sought through reduction to reconstitute the nor-
mal cervicodiaphyseal angle of 130°-135°, so that the implant
could be perfectly positioned and we would especially be able
to avoid varus reductions.'>'® In performing the proximal fix-
ation, it was sought to position the cephalic fixation element
at the center of the head, both in AP and in lateral view, at a
distance of 1cm from the subchondral bone in both views in
normal bone and at 0.5 cm in osteoporotic bone. We followed
the conceptintroduced by Baumgaertner et al.’! In the present
study, we successfully obtained these parameters, given that
we found a mean TAD of 22.5mm (this was described for
osteosynthesis using DHS and can be used for assessing
whether the cephalomedullary nails have been correctly
positioned)™® and a mean cervicodiaphyseal angle of 135°.

Since we used true lateral decubitus for obtaining lateral-
view radioscopic images, we believe that greater pelvic width
or obesity (measured indirectly from the bispinal diameter and
BMI) would make it difficult to view and position the cephalic
implant in lateral view. However, there was no statistical
correlation between patients with greater BMI and bispinal
diameters and those who presented TAD >25 mm and/or poor
positioning of the cephalic fixation element, although we
perceived that there was some intraoperative technical dif-
ficulty among the patients who were obese or whose pelvis
was wider.

Among the nine possible locations for the proximal fixation
elementin the head, the location was distributed between four
zones in our study: central-central (36.8%), central-anterior
(31.6%), central-posterior (15.8%) and superior-central (15.8%).
This shows that the areas at greatest risk of cutout (superior-
anterior and inferior-posterior)!'! were avoided (Fig. 5).

Pertrochanteric fractures have special importance at public
health level, such that any useful technical evolution would
have greathuman and economic value. Thus, lateral decubitus
is a technique that can be chosen, which has been shown to
enable good fracture reduction and good implant positioning
in the femoral head, independent of anthropometricindices. It
therefore becomes an option for treating these fractures in the
absence of or impossibility of using a traction table or another
type of decubitus (Figs. 7 and 8).

Conclusion

The technique described allows good fracture reduction and
good implant positioning, independent of anthropometric
indices and type of fracture.
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