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ABSTRACT

Introduction: minimally invasive surgical techniques have gained interest among
orthopedic surgery specialists in the last decade. Hip fractures in the elderly represent a
huge socio-health problem because they are an important cause of morbidity, functional
loss and mortality in the elderly.

Objective: to carry out a study of the procedure and to protocolize the technique in the
service.

Methods: a prospective study of 15 patients who underwent surgery was carried out,
using the minimally invasive technique as an approach to place the osteosynthesis, which
was performed with the Dynamic Hip Screw plate nail. The study universe consisted of
128 patients admitted with hip fracture between January 1 and December 31, 2019 at the
“Martires del 9 de Abril” Hospital.

Results: the average age of the cases was 77.4 years, the female sex predominated,
they generally presented good cognitive conditions and their general condition was good,
although the average hematocrit in the preoperative period was low, the use of blood was
low thanks to the benefits of the minimally invasive technique, approaches smaller than
4.5 cm and two or three-hole blades, the radiological evolution was satisfactory.
Conclusions: the use of minimally invasive techniques allows a better evolution of
surgically operated cases of hip fractures.

Key words: hip fractures; minimally invasive surgery

RESUMEN

Introduccion: las técnicas de cirugia minimo invasiva han ganado interés entre los
Especialistas en Cirugia ortopédica en la ultima década. Las fracturas de cadera en el
anciano representan un enorme problema socio-sanitario por ser una causa importante de
morbilidad, pérdida funcional y mortalidad en la tercera edad.

Objetivo: realizar un estudio del procedimiento y protocolizar la técnica en el servicio.
Métodos: se realizé un estudio prospectivo de 15 pacientes intervenidos quirdrgicamente,
se utilizé la técnica minima invasiva como abordaje para colocar la osteosintesis, que se
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realizé con clavo placa Dynamic Hip Screw. El universo de estudio lo constituyeron 128
pacientes ingresados con fractura de cadera entre el primero de enero y el 31 de
diciembre de 2019 en el Hospital “Martires del 9 de Abril”.

Resultados: la edad promedio de los casos fue de 77,4 afos, el sexo femenino
predomind, generalmente presentaban buenas condiciones cognitivas y su estado general
era bueno, a pesar de que el hematocrito promedio en el preoperatorio era bajo la
utilizacién de sangre fue poca gracias a las bondades de la técnica minima invasiva, los
abordajes menores a los 4,5 cm y las ldaminas de dos o tres agujeros, la evolucidon
radiolégica fue satisfactoria.

Conclusiones: la utilizacién de técnicas minimo invasiva permite la mejor evolucion de
los casos tratados quirldrgicamente con fracturas de cadera.

Palabras clave: fracturas de cadera; cirugia minimo invasiva

INTRODUCTION

Minimally invasive surgical techniques have gained interest among orthopedic
surgery specialists in the last decade. Hip fractures in the elderly currently
represent an enormous socio-health problem because they are an important cause
of morbidity, functional loss and mortality in the elderly. They commonly occur in
old age and intertrochanteric fractures are the most common. The Dynamic Hip
Screw (DHS) is a highly recommended osteosynthesis system in patients with
osteoporosis that is relatively simple to use and offers secure fixation.

In stable hip fractures, sliding plate screw osteosynthesis is considered the “gold
standard” of treatment.(!) A wide threaded lag screw with sliding capability in the
fracture plane and support on a lateral plate is used. In order to obtain adequate
fixation of the system, a number of fundamental rules must be followed.

In the surgical treatment of hip fractures, regardless of the type of fracture and
the technique employed, the experience of orthopedic surgical specialists has
proven to be a fundamental factor in the outcome. Orthopedic procedures are
associated with substantial blood loss, which can result in increased morbidity and
mortality, hospital stay and costs. The demand for this type of surgery has
increased secondary to the increase in the prevalence of obesity and the aging
population, which forces specialists to seek ways to minimize the associated risks.
In these cases, the approach to the lesion is minimized.(®

There are several known techniques that contribute to blood saving and are
frequently used in Orthopedics and Traumatology: pneumatic cuff,
rachianesthesia, induced hypotension, normovolemic hemodilution, intraoperative
and postoperative blood salvage, the use of drugs that stimulate coagulation and
inhibit fibrinolysis, the use of erythropoietin in the preoperative and postoperative
period, and minimally invasive surgery.®®

The elderly patient should not be kept bedridden, so surgical treatment,
mobilization and early loading are currently advocated, a condition that can be
effectively achieved with DHS. Fracture reduction and stabilization with tube-plate
and sliding screw is a widely used technique; other systems have been designed in
pursuit of overcoming it, with very disparate results. In order to reduce morbidity
and improve the results achieved with this technique, several authors proposed
minimally invasive surgery.(*>)
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The present work is intended to begin a study of the procedure and to protocolize
the technique in the service, a feasible and fast technique that avoids bleeding and
allows early mobilization of the patient.

METHODS

A prospective, descriptive, cross-sectional, case series type study was carried out
in 15 patients who presented hip fracture and who underwent minimally invasive
surgery between January 1 and December 31, 2019 at the General Provincial
University Hospital “Martires del 9 de Abril” in the City of Sagua la Grande, Villa
Clara Province; they were chosen by inclusion and exclusion criteria and operated
by the same surgical team, from a universe of 125 patients with hip fractures.

The minimally invasive technique was used as the approach to place the
osteosynthesis, which was performed with a DHS nail plate (Figure 1).

Figure 1. Minimally invasive surgical procedure for osteosynthesis in hip fracture with
DHS nail plate

a: surgical planning; b: positioning for nail reaming; c: reaming of the canal for compression nail placement; d: tangential
view of the canal at the neck and placement at the femoral head; e: minimal approach for the operation; f: final position of
the osteosynthesis

Inclusion criteria:
- Provide consent to participate in the study.
- To present hip fracture type 31A and 31B according to the AO group
classification.
- Belong to the municipalities of Corralillo, Quemado de Giines, Sagua la
Grande and Cifuentes, which correspond to the regionalization of the hospital.
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Exit criteria:

- Abandoning follow-up by the service or being sent to another institution for

causes other than hip fracture.

A survey form was prepared (name and surname, age, sex, home address,
telephone, municipality of origin, date and time of fracture, cognitive status,
general condition, type of fracture, affected limb, size of the cephalic screw,
number of the lamina hole, surgical time and bleeding during and after surgery)
which was filled in as the cases were operated on.
Radiological evolution was another study variable and was divided into three
categories:

- Good: radiological signs of consolidation in the appropriate period.

- Regular: delayed consolidation

- Bad: no consolidation or pseudoarthrosis.
For the processing and analysis of the information, descriptive statistics with
absolute and relative frequency distribution and measures of central tendency
such as mean, standard deviation, mode, mode, ratio and percentage analysis
were used, supported by the Excel software of the Office 2010 package for
Windows.
Ethical considerations were taken into account in the research and the
commitment to use the data obtained strictly for the proposed objectives was
respected, maintaining the anonymity of the personal data of the participants.

RESULTS

The patients with hip fracture seen in the Orthopedic Service were characterized in
Table 1. The average age was 77.4 years, the oldest patient seen was 99 years old
and the youngest was 59 years old; female sex predominated (60%), most of
them were in good cognitive condition (53.3%) and 73.3% were in good general
condition at the time of admission.

Table 1. Characterization of hip fracture patients

Patient Age Gender General pl_1ysical condition
(years) of the patient

1 77 Feminine Good

2 89 Feminine Good

3 75 Masculine Good

4 64 Masculine Regular

5 75 Masculine Good

6 78 Feminine Good

7 59 Feminine Regular

8 97 Feminine Bad

9 86 Feminine Good

10 99 Masculine Good

11 73 Feminine Good

12 62 Feminine Regular

13 60 Masculine Good

14 79 Masculine Good

15 88 Feminine Good
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Regarding fractures and the use of blood transfusions in the patients seen in the
service, the fractures were divided into groups according to the AO International
Classification. Four patients were assisted in group 31.Al1.1, three in group
31.A1.2, six in group 31.A2.1 and two in group 31.B2.1. The highest percentage
was reached by fractures in group 31.A1.2 (33.3%) and the lowest percentage
was in group 31.B2.1 (13.3%). The 53.3% had a right hip injury, with an average
preoperative hematocrit of 0.34, so it was decided, collectively, not to perform
preoperative blood transfusions in 13 of the cases, largely due to surgical planning
and religion in two cases. Transoperative blood transfusion was not performed in
any of the patients and postoperative blood transfusion was performed in only
one. Patient 8, who underwent postoperative blood transfusion, had minimal blood
loss during surgery, but his hematocrit was very low and, according to anesthetic
criteria, perfusion could have been compromised by anesthesia (Table 2).

Table 2. Characterization of fracture according to the use of transfusions
Blood T Blood T Blood T

Type of Member Hematocrit

P . preope- transope- postope-
fracture affected preoperative ratory ratory ratory
1 31.A1.1 Right 0.38 No No No
2 31.A1.2 Left 0.40 No No No
3 31.A1.1 Left 0.32 No No No
4 31.B2.1 Left 0.36 No No No
5 31.A1.2 Left 0.34 No No No
6 31.A2.1 Right 0.30 No No No
7 31.A1.2 Right 0.36 No No No
8 31.A2.1 Right 0.26 yes No yes
9 31.A1.1 Right 0.41 No No No
10 31.A2.1 Right 0.35 No No No
11 31.A1.2 Left 0.27 yes No No
12 31.A1.1 Left 0.38 No No No
13 31.A2.1 Right 0.36 No No No
14 31.A1.2 Left 0.30 No No No
15 31.B2.1 Right 0.33 No No No

P: patient; T: transfusions
Hematocrit-average=0.34

Surgical approaches did not exceed 4.5 cm, mostly 3 cm. Two- or three-hole
plates were used, with an 80 cm cephalic screw in more than half of the cases.
Trans and postoperative bleeding was very low and in 86.7% of the patients the
surgical time was less than 35 minutes (Table 3).

The radiographic evolution in the consultation was good in all cases, with no
complications with the use of the technique or with the postoperative evolution.
None of the 15 cases included in the study had postoperative complications and
loss of fixation, pseudoarthrosis, delayed consolidation and surgical wound
infection were ruled out; everyone was alive six months after surgery.
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Table 3. Intervention characteristics

Surgical incision size (cm) No. of patients %
2.5 4 26.7
3 6 40

4 3 20
4.5 2 13.3
Number of holes in the sheet

2 8 53.3
3 6 40

4 1 6.7
Cephalic screw size

70 1 6.7
75 2 13.2
80 7 46.7
85 3 20
90 1 6.7
95 1 6.7
Trans-operative bleeding

Very little 13 86.7
Little 2 13.3
Moderate or high 0 0.00
Post-operative bleeding

None or very little 14 93.3
Little 1 6.7
Moderate 0 0.00
Surgical time

Less than 35 minutes 13 86.7
From 36 to 45 minutes 2 13.3
More than 45 minutes 0 0.00

DISCUSSION

In the last three decades there has been a significant increase in the incidence of
hip fracture, a trend that will continue due to the increase in the number of elderly
people, a consequence of longer life expectancy and the impact of existing risk
factors in society for individuals over 65 years of age. In 1990, approximately 1.3
million hip fractures occurred worldwide. Current studies estimate that this figure
will d<(>6L)JbIe by the year 2025 and increase to 6.3 million fractures annually by
2050.

If one were to establish a hypothetical hierarchical order of the objectives of
surgical treatment of the elderly patient with hip fracture, the main objective
would be to save life, which is achieved in approximately 70% of cases. The
second most important objective would be to minimize morbidity; recovery of
functional status would therefore occupy a tertiary place, although essential to
minimize the psychological impact of the fracture; however, only 50% of these
patients achieve a functional status comparable to that prior to the fracture and
the loss of functional status after surgery is the most important predictor of
depression after a hip fracture. Rapid recovery of functional status is paramount in
the management of these patients. As far as surgical treatment is concerned, this
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objective can only be achieved by applying techniques that provide the fracture
with sufficient stability and that allow early loading.”)

At present, the DHS nail plate is the standard of treatment for stable hip fractures
(AO 31.A1); however, it is also used for fractures with more complex fracture
traces (AO 31.A2). The use of the cephalo-medullary nail demonstrates that the
better the functional results, the lower the rate of complications.®

Although the number of cases increased with respect to the previous year and the
average age decreased minimally, this fracture is very common in the environment
and occurs preferably in elderly patients with a certain degree of physical
deterioration.® Laffita and collaborators!® found in their cases that 14.1% (19
patients) had dementia. Hence the importance of minimizing the need for
transfusion due to the possibility of risks of erythrocyte and leukocyte-platelet
alloimmunization, in particular, and any immunological conflict in general, in
addition to preventing possible viral or parasitic transmission from a possible
contaminated donor and due to religious conflicts regarding the use of blood.® At
present, great importance is given to the rational use of blood and its derivatives,
and it is a generalized criterion of the related medical and paramedical personnel
who make use of its benefits that it is necessary to transfuse better and, logically,
to transfuse less.

Hip surgery is considered a high risk of bleeding, it is important to replace blood
and to take into account that losses are acute and occur in elderly patients with
comorbidities. The proportion of deaths in patients with blood losses over 500 ml
is 38.5 and the risks are 2.5 times higher if blood losses exceed 500 ml. Although
in this operation it is difficult to quantify bleeding, the influence of this variable on
mortality is due to the complications generated by acute anemia.®

Minimally invasive surgery with DHS system for intertrochanteric hip fracture is
one of the most updated methods in modern traumatology and provides stability in
fractures.(!® This procedure is performed with a direct tiny incision and patients
tend to have a faster recovery and with less discomfort than traditional
stabilization techniques. Several authors have reported in their results the
advantages of the technique compared to the traditional procedure: it is an
aesthetic procedure that involves minimal bleeding and less postoperative pain
and shorter duration of surgery and hospital stay, without sacrificing the stability
of the reduction or alignment,(!*213) an immediate postoperative period with less
pain, mobility is resumed sooner and rehabilitation is less prolonged.*® The
technique is performed using a small set with no additional equipment.

The results obtained in this study are very similar to those reported by other
Cuban authors,®°13) put the use of this type of minimal approach is exceptional;
however, as reported in this study, complications are few and surgical time is
minimal. The longer operative time is related to greater bleeding; many
studies(’141518) report this relationship and even establish that one minute
increase in operative time results in 3.2 ml of increase in blood loss. A surgical
time of 30 minutes increases the risk of requiring transfusion by 1.8 times. Other
studies have shown similar results and have established that the increase in
operative time is not only related to greater productivity, but also to a decrease in
blood loss and the risk of requiring transfusion. (71819
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Despite the limitations of this study, with a poorly comparative design and a short
study period, it is considered that it would contribute to the evaluation of benefits
expected by orthopedic surgery specialists who treat fractures of the proximal end
of the femur.

CONCLUSIONS

Hip fracture is a frequent condition in the elderly, predominantly in women, who
generally present good cognitive conditions and their general condition is good,
although the average hematocrit in the preoperative period is low, the use of blood
is low thanks to the benefits of osteosynthesis with minimally invasive technique,
approaches smaller than 4.5 cm and two or three-hole blades. The use of
minimally invasive techniques allows a better evolution of surgically treated
patients with hip fractures.
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