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Abstract

The synthesis of trochanteric fractures has evolved considerably since the use
of the Staca nail-plate in 1964. This implant, despite its age, remains a solid
and reliable material for the synthesis of this type of fracture. Objective: To
evaluate the anatomo-clinical and functional results of Staca nail-plate osteo-
synthesis of trochanteric fractures at the Regional University Hospital of Oua-
higouya in Burkina Faso. Methods: We performed a retrospective study of 52
trochanteric fractures treated by Staca nail-plate in the regional university
hospital of Ouahigouya between June 2007 and June 2017. There were 10
women and 42 men with a mean age of 61 years (range 17 years to 89 years).
Ten stable type I and II of Ender classification fractures and 42 unstable frac-
tures were recorded, including four pseudarthrosis and six vicious calluses.
The anterolateral approach was used in all cases. In the absence of an image
intensifier, we performed an arthrotomy to identify the femoral neck and set
up a guide pin. Results: The reduction was satisfactory with stable synthesis in
39 cases. At last follow-up, consolidation was effective in all patients, except
one. Two cases of acetabular protrusion were noted, requiring early removal
of equipment. Fifty-one patients were autonomous. The overall results were
considered satisfactory. Conclusion: The Staca nail-plate remains a means of
solid osteosynthesis. Although it is no longer relevant in industrialized coun-
tries, it provides comparable results to new implants for the osteosynthesis of
trochanteric fractures. Because of its low cost, its abandonment is not justified
in low-income countries.
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1. Introduction

The last decades have been characterized by the appearance of a wide variety of
implants for the surgical treatment of trochanteric fractures. Compression
screw-plate systems and gamma-type intramedullary nails are now the reference
methods for the treatment of this type of fracture. However older methods con-
tinue to be available. Among them, the Staca monoblock nail plate, was devel-
oped in 1964 by DESCAMP and KERNER in France. Its major defect is its rigid-
ity which exposes it to the risk of articular protrusion [1] [2]. Supplied with
modern, more manageable implants like Dynamic Hip Screw (DHS), Traumax,
Trochanteric Hip Screw (THS), gamma nail, Proximal Femoral Nail (PFN), al-
most no other team uses it, but it can still be useful when we do not have other
implants for the synthesis of this type of fractures. The objective of this study
was to know if this osteosynthesis remained a reasoned choice by evaluating the

anatomical and functional results that we obtained.

2. Patients and Methods

We performed a retrospective study involving 52 patients treated by Staca
nail-plate for trochanteric fracture from June 2007 to June 2017. There were 10
women and 42 men, average age 61 years (range 17 years and 89 years). All
fractures were post-traumatic. During the study period, 148 fractures of the
proximal femoral epiphysis were recorded. There were four pseudarthrosis and
six vicious calluses dating back more than a year. Forty-four (44) patients dis-
charged against medical advice and 52 treated with other types of implants were
excluded from the study. All patients admitted for trochanteric fracture and sur-
gically treated by Staca nail-plate during the study period were included.

According to the Ender [3] classification, we noted 10 stable type I and II
fractures.

Osteosynthesis was performed in a delayed emergency with an average opera-
tive time of 10.2 days (range 2 to 71 days). After waiting traction and throm-
boembolic prevention with low molecular weight heparin, the procedure was
performed under spinal anesthesia. Preoperative planning was performed, with a
precise measurement of the nail length to be used. The patient was supine on an
ordinary table with a block under the buttocks. Using an anterolateral Wat-
son-Jones approach, and in the absence of an amplifier, we performed a short
arthrotomy to identify the anterior side and femoral neck direction. The reduc-
tion was obtained by traction, rotation and manipulation of the focus. A guide
pin was then placed in the neck, followed by auger milling. The nail was set up
on the guide pin and impacted with a hammer. Radiographic control was per-
formed immediately postoperatively to ensure proper implant size and absence
of intra-articular protrusion. After removal of the drain on the third day, the pa-
tient was lifted using crutches or a walker and the exit was allowed for a return
home. The average length of stay was 15.1 days (range 4 to 88 days). The control
consultations were scheduled for the 21st and 45th day, then the 3rd, 6th and 9th
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months.

The quality of the reduction and the osteosynthesis, the duration of the opera-
tion, the postoperative complications, the delay of consolidation and the degree
of autonomy constituted the parameters analyzed to evaluate our results.

The quality of the reduction was assessed on the immediate postoperative im-
ages, taking into account the restoration of the cervicodiaphyseal hanger, the in-
ter-fragmentary gap and the position of the nail in the cervix and the femoral
head. So we considered that the reduction was:

1) anatomical when cervicodiaphyseal angle and anteversion of the femoral
neck were identical to the healthy side with an inter-fragmentary gap of less than
5 mm;

2) satisfactory (or acceptable) if the cervicodiaphyseal angle was between 120
and 150° with an inter-fragmentary gap between 5 and 10 mm;

3) bad if there was a large varus with an angle less than 120" or a protrusion of
the nail.

As for the quality of the osteosynthesis, it was appreciated in relation to the
strength of the assembly and the position of the nail in the femoral neck. Thus,
we considered that the quality of the osteosynthesis was:

1) good: solid mounting, nail positioned in the lower half of the neck on the
AP X-ray and in the middle of the bone on the profile;

2) satisfactory (or acceptable): solid mounting, nail in the middle or in the
upper half of the neck;

3) bad: malposition of the material in the bone or acetabular protrusion of the
nail.

The functional results, reflecting the degree of autonomy, were assessed ac-
cording to the rating of Postel Merle d’Aubigné (PMA) taking into account pain,
hip mobility and walking opportunities [4].

The data collected was analyzed using the software Epi Info 3.3.2 and Excel
2007.

3. Results

Immediate radiological results: the reduction was anatomical in nine cases
(Figure 1). It was satisfactory in 33 cases, and bad in 10 cases including 8 reduc-
tions in varus with sweeping immediately and 2 intra-articular protrusions of
the nail (Figure 2).

The quality of the osteosynthesis was good in 25 cases allowing partial loading
using crutches or walkers. It was acceptable in 19 cases and bad in 8 cases.

Immediate suites: the average duration of the procedure was 105 minutes
(range 63 minutes to 180 minutes). At the local level, no case of infection of the
operative site was noted. The average duration of hospitalization was 12.3 days
(range 2 to 61 days). The mean time to consolidation was 90 days for per tro-
chanteric fractures (80 to 110 days). For trochantero-diaphyseal fractures type
VII and VIII, this delay was 95 days (range 90 to 120 days).
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(a) (b)

Figure 1. Trochantero-diaphyseal fracture type VII of Ender in a 49-year-old patient. (a)
Preoperative; (b) Anatomical reduction.

(a) (b)

Figure 2. Poor reductions. (a) Varus reduction in a 47-year-old patient; (b) Acetabular
protrusion in an 80-year-old patient with Ender’s type VII fracture.

At the follow-up of 3 months, on a functional level, 46 patients had full sup-
port:

1) Forty (76.92%) of them had a PMA score greater than 12;

2) Eleven (21.15%) others had a score between 6 and 12.

A patient who had been operated for two years was confined to bed-chair.

At the follow-up of 6 months, 40 of the 52 patients were autonomous without
walking assistance. Eleven still used a walking stick. The patient with
two-year-old nonunion used two crutches with a limited walking perimeter at
home.

At seven and eight months, two of the eight poor coxa vara patients had a nail
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sweep that required early removal of the material with simple follow-up and
good independence.

At the nine-month postoperative follow-up, all patients were autonomous
with PMA scores ranging from 12 to 18. Only the two-year-old nonunion pa-
tient was still using two crutches in and around his home (PMA score = 6).

The average cost of treatment was 153$ (range 125 to 352§$), representing the

operative kit, the hospitalization fees and the implant cost.

4. Discussion

There are currently many modern implants (gamma nail, PEN, DHS, screw-plate
TRAUMAX...) for the treatment of trochanteric fractures. These new tech-
niques tend to relegate the use of older methods such as the Staca nail plate, the
Ender nail, or the blade plate. However, these new techniques are not devoid of
complications [2] [5] [6].

Comparing our results with those of other series using modern implants, the
following observations can be made:

1) Our average duration of intervention is double the other authors. This is
due to the fact that many of our patients had malunions or pseudarthrosis re-
quiring often long osteotomy and release times. In addition, the absence of an
image intensifier significantly lengthens the duration of the procedure.

2) Our reduction was anatomical or satisfactory in 42 out of 52 cases
(80.76%). The quality of osteosynthesis was satisfactory in 44 cases (84.61%).
The results reported in this regard in the literature oscillate between 80 and 90%
[1] [7] [8]. On the other hand, Rapp [9] has shown that the quality of osteosyn-
thesis depends mainly on the mechanical quality of the bone and not on the type
of implant used. Our consolidation times were comparable to those of other
methods (DHS, gamma nail...).

3) Functionally 22 patients in our series had partial support between the 3rd
and 7th day under cover of a walker or crutches discharge. Sene and col. in Da-
kar [10] with the nail of Ender find the same proportions. Even with modern
systems, most surgeons were initially reluctant to allow too early support [1].
Currently, with the new devices, most authors authorize depending on the qual-
ity of the osteosynthesis, an almost immediate loading [1]. The main risk of the
nail-plate is acetabular protrusion because the implant is rigid and monobloc
and therefore has no impaction reserve. But as Cuny [1] and Langlais [11] have
shown, it is not the early loading that is responsible for this protrusion. It would
only delay the occurrence. As for new implants such as DHS or gamma nail, the
migration of the cervical screw or nail is rather related to the instability of the
fracture, the important osteoporosis, the lack of reduction, the bad fixation of
the implant and the incorrect positioning of the screw or cervical nail [2], [12],
[13]. The decision of early support depends on the operator and the quality of
the osteosynthesis, and not the type of implant.

4) We did not observe any cases of infection despite our precarious hygiene

conditions. Cuny in Metz [1] and Le Dastumer in Paris [2] on larger series, have
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each identified only one case of sepsis. The Staca nail-plate therefore does not
appear to provide more infection than these closed-focus methods [7] [8] [14].

5) Functionally, our results at the nine-month follow-up are satisfactory with
a high autonomy rate of over 98%. This rate is comparable to or even higher
than that of modern implants [1] [7] [12] [15], although this may be partly due
to the relatively young average age of patients our series. Indeed, in the western
series, patients are much older with frequent cardiovascular and decubitus com-
plications that make the final result worse [1] [7].

6) The material is simple, reliable, monobloc very solid. Its implementation is
easy between trained hands. Its cost is low compared to modern implants, (5 to
20 or even 30 times cheaper) which in our context are not even often available.

Our study knew some limits, among others, the small size of our sample and
the rarity of publications on the staca nail-plate. Only five articles were listed in
PubMed between 1970 and 2001.

5. Conclusion

The Staca nail plate, although obsolete in the industrialized countries, retains its
place in the therapeutic arsenal of fractures of the upper end of the femur, espe-
cially in areas devoid of large means. It has no particular advantage over modern
implants apart from its low cost. The major risk is that of the articular protru-
sion of the nail. A rigorous preoperative planning and better, the use of an image
intensifier, would avoid this incident. If the technique is well controlled, the re-
sults are quite comparable to other synthesis systems. Therefore, this technique
should always be taught because its abandonment is not justified, especially in

low income areas.
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