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Abstract The method presented here consists of a minimally invasive surgical technique for
osteosynthesis of transtrochanteric fractures with Dynamic Hip Screw (DHS) 135°. It is
indicated in the treatment of 31-A1 and 31-A2 fractures (Arbeitsgemeinschaft für
Osteosynthesefragen Classification - AO) that meet the prerequisites required for using
DHS. The surgery is performed, preferably, before 48 hours after the fracture.With the use
of the same instruments as the traditional surgical technique and the aid of the C-arm, a
closed reduction of the fracture and implantation of the DHS is performed by a 2-cm
surgical incision, through dissection of the underlying tissues, with minimal bleeding and
damage to the soft parts. In the immediate postoperative period, thepatient is encouraged
to orthostatism and walk with full load, which anticipates hospital discharge and favors
early functional rehabilitation. Outpatient return is scheduled at 2, 6, 12 and 24 weeks
postoperatively, with radiographic evaluation to assess fracture healing.
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Resumo O método aqui apresentado consiste em técnica cirúrgica minimamente invasiva para
osteossíntesede fraturas transtrocantéricas comDynamicHipScrew (DHS) 135°. Esta técnica
é indicada no tratamento de fraturas 31-A1 e 31-A2 (Classificação Arbeitsgemeinschaft für
Osteosynthesefragen - AO) que cumpram os pré-requisitos exigidos para o uso do DHS. A
cirurgia é realizada, preferencialmente, antes de 48 horas após o acometimento da fratura.
Comautilização domesmo instrumental da técnica cirúrgica tradicional e auxílio do arco-C,
realiza-se redução incruenta da fratura e implantação do DHS por incisão cirúrgica com
2 cm,atravésdedissecçãodos tecidos subjacentes, commínimosangramentoeagressãoàs
partes moles. No pós-operatório imediato, o paciente é estimulado ao ortostatismo e à
deambulação com carga total, o que antecipa a alta hospitalar e favorece a reabilitação
funcional precoce. O retorno ambulatorial é agendado com 2, 6, 12 e 24 semanas de pós-
operatório, com avaliação radiográfica, a fim de avaliar a consolidação da fratura.

� Work developed at the Hospital São Vicente, Serra Talhada, PE, Brazil.
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Introduction

Transtrochanteric fracture is a type of injury that occurs in
the proximal region of the femur, mainly affects the elderly,
and has high rates of morbidity and mortality. Its treatment
is surgical in most cases and must be performed within
48 hours after the trauma to reduce the risk of secondary
injuries. Otherwise, there is a considerable increase in the
risk of mortality.1

Three aspects call attention in the management of the
elderly with this diagnosis: the aging of the Brazilian popu-
lation, the traditional technique widely used (since it does
not allow immediate functional recovery, causing many
complications in an already fragile organism) and the high
costs for the public and private health systems in the
treatment of such conditions.2–4

The main argument of those who advocate the use of
locked intramedullary nailing in the treatment of trans-
trochanteric fractures is the size of the surgical incision,
which would decrease surgical trauma and postoperative
pain, with better functional recovery for elderly patients. In
this sense, this treatment has assumed a leading role given
the aggressiveness of more traditional surgical approaches.4

A great surgical trauma is harmful to the target population
of these fractures, since large incisions and great tissue
damage are the cause of infections, delayed consolidation
and long periods of immobility.4,5 It should also be consid-
ered that in the elderly population there is a high prevalence
of comorbidities and significant functional deficit,1 and that
a less traumatic technique is required for osteosynthesis of
these fractures. The method presented here is a minimally
invasive technique for implanting of the Dynamic Hip Screw
(DHS) in transtrochanteric osteosynthesis.

Surgical Technique

The indications of the technique presented here coincidewith
the techniques proper to the DHS-135°, that is, transtrochan-
teric fractures classified as 31-A1 and 31-A2 (Arbeitsgemein-

schaft für Osteosynthesefragen Classification - AO) that
respect the criteria for the use of DHS: lateral cor-
tex� 20.5mm.6 The technique is contraindicated in unstable
fractures, classified as 31-A3 (AO), with an oblique-reverse
line, and with an affected lateral wall.2,4 In conventional DHS
instruments, the large size guide requires large incisions. They
were abandoned and replaced by a transparency (template)
that, when placed over the image of the C-arm, determines the
angle of 135° required by the implant. Tube plates of three
holes are used, fixed only in 4 cortices, through the first and
third holes of the plate. Other items used in osteosynthesis are
part of the standard instruments, not being modified or
adapted for the application of this technique (►Figure 1).

In the operating room, after isobaric spinal anesthesia, the
patient is placed on the orthopedic table with the affected
limb extended and the contralateral limb flexed, giving
access to the surgical arch in the lateral view (►Figure 2A).
Satisfactory fracture reduction should be required in both
the frontal and sagittal planes, and this search for the best
reduction is considered the most important point of the
procedure (►Figures 2B and 2C).

Initially, the skin incision is located on the lateral side of
the proximal thigh, achieved by positioning a Kirschner wire
over the skin of the anterior hip (►Figure 3A), verifying its
position in the anteroposterior (AP) view, which should be
centralized in the femoral neck (►Figure 3B). The projection
of this wire on the side of the thigh determines the position
of the incision to be made. At this point, the wire is intro-
duced into the skin until contact with the lateral cortexof the
femur, in order to determine the height of the incision, in the
sagittal plane, which must be in the center of the diaphysis.

A 2-cm incision is made, using a scalpel, and involving the
skin, subcutaneous tissue, and the fascia lata. The vastus
lateralis muscle of the thigh will be divulsed with scissors,
opening a submuscular space, both towards the greater
trochanter and towards the femoral diaphysis.

Subsequently, the guidewire is introduced through the
lateral cortex towards the neck of the femur. When the guide-
wire touches the lateral cortex, an AP image is made, and a

Fig. 1 Radioscopic sequence of transtrochanteric osteosynthesis. It draws attention to the size of the necessary incision.
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transparency applied to the surgical arch monitor will deter-
mine a cervico-diaphyseal angle of 135° (►Figures 4A and 4B).
When the wire and the template’s marking are coincident, the
wire is introduced to the subchondral boneof the femoral head.
To assess the position of this guidewire introduced in the
sagittal plane, the lateral view should beperformed. The guide-
wire should becenteredon theneck and femoralhead in theAP
(►Figure 4C) and profile views (►Figure 4D). This will deter-
mine the quality of osteosynthesis.

The size of the sliding screw is determined using another
wire, of the same length, subtracting with the extra bony
part of the inserted wire. Next, the chosen sliding screw is
milled and placed, which must reach 10mm from the hip
joint space. After that, remove the guidewire. In sequence,
the tube-plate is placed in the skin incision in an inverted
manner, that is, with the tube pointing outwards from the
patient (►Figure 5A) and the plaque sliding into the sub-
muscular space opened at the beginning of the surgery
(►Figure 5B). With the help of the sliding screw extender,
it is easily made a 180° turn on the plate, in the longitudinal
axis, leaving it in the position of adaptation to the sliding

screw, which will be completed with the aid of the plate
impactor (►Figure 5C). The holes in the femur are made to
place the cortical screws and the fracture is compressedwith
the introduction of the compression screw. The incision is
closed with a mononylon 2-0 thread, with a stitch on the
fascia lata and two on the skin (►Figure 5D).

In the immediate postoperative period, 12 hours, orthosta-
tism and walking at full load are encouraged, with assistance.
Hospital discharge occurs on the first day after surgery and
outpatient visits are scheduled at 2, 6, 12 and 24 weeks
postoperatively. The consolidation criteria are radiological
and consist of trabecular reformor bridged bone callus around
the trochanteric region. Consolidation delaywas defined as no
radiological signs of consolidation at 6monthspostoperatively
and pseudarthrosis is diagnosed at 9 months postoperatively.

Final Comments

Osteosynthesis of the transtrochanteric fracture using the
conventional technique (open reduction and internal fixation
with DHS-135°) uses an incision that varies from 10 to 14 cm,

Fig. 2 Positioning the patient on an orthopedic table. Anteroposterior and profile views of the fracture reduction.

Fig. 3 In A, projection of the anterior wire on the lateral face determines the location of the incision (red arrow). In B, radioscopic view of the
centralized position of this wire in the femoral neck.
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which determines the long duration of the surgery, high
aggression to the soft tissues and massive blood loss.3,7,8

Minimally invasive techniques, in turn, bring several benefits
to orthopedics, such as: less soft tissue injuryandblood loss, as
well as reduced risk of infections and duration of surgery. In
addition, they allow early rehabilitation, with a consequent
decrease in the risk of postoperative complications.5

The patient operated by the technique described evolves
with less pain in the immediate postoperative period, with
orthotastism and gait at full load being stimulated 12 hours
after the procedure. It is a techniquewith easy execution and
high reproducibility that can contribute to help in the
epidemic of fractures of the proximal femur expected in
the coming decades, due to the aging of the population.

Fig. 4 In A, note the apposition of the template on the C-armmonitor; In B, guidewire introduced respecting the template’s marking; In C and D,
final position of the guidewire in profile and anteroposterior views, respectively.

Fig. 5 In A and B, the plate is inserted in the inverted position; in C, on the sliding screw extension, the plate is impactioned; in D, surgical wound
suture.
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