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Introduction

Minimally invasive surgical techniques have gained interest 
among orthopedic surgery specialists in the last decade. Hip 
fractures in the elderly currently represent a huge social and 
healthcare problem as they are a significant cause of morbidity, 
functional loss, and mortality in the elderly. These commonly 
occur in old age, with intertrochanteric fractures being the most 
common. The ENDOVIS intramedullary system is widely popular 
in Europe and provides stable fixation with a minimally invasive 
procedure. The Dynamic Hip Screw (DHS) plate/nail is a highly 
recommended fixation system for patients with osteoporosis and 
is relatively easy to use and offers secure fixation.

There is controversy regarding the use of fixation materials; 
for stable hip fractures, fixation with a sliding plate/screw is 
considered the “gold standard” of treatment [1]. A wide-threaded 
lag screw is used, capable of sliding in the fracture plane and  

 
supported by a lateral plate. To achieve proper fixation of the 
system, a series of fundamental rules must be followed. In the 
surgical treatment of hip fractures, regardless of the type of 
fracture and the technique used, the experience of orthopedic 
surgery 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 stays, and costs. The demand for this type of surgery has 
increased secondary to the rising prevalence of obesity and the 
aging population, forcing specialists to seek ways to minimize the 
associated risks. In these cases, minimally invasive approaches to 
the injury are preferred [2]. 

There are several known techniques that contribute to 
blood conservation and are frequently used in the specialty of 
Orthopedics and Traumatology: pneumatic cuff, spinal anesthesia, 
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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 periods, and minimally 
invasive surgery [3] Elderly patients should not be confined to bed, 
so the current trend is surgical treatment, mobilization, and early 
weight-bearing, a condition that can be effectively achieved with 
DHS and Endovis. Both osteosynthesis methods are widely used; 
other systems have been designed to overcome this problem, with 
very mixed results. To reduce morbidity and improve the results 
achieved with this technique, several authors have proposed 
minimally invasive surgery [4,5].

Method

A prospective, descriptive, cross-sectional, multicenter study 

was conducted involving two orthopedic services in different 
countries, with the same primary surgeon. Eighty-one patients 
were studied with minimally invasive approach and internal 
fixation using DHS 81 at the Mártires del 9 de Abril Provincial 
Hospital in Cuba, and 30 patients who underwent surgery using 
the minimally invasive technique to place the internal fixation 
using the Endovis system. The study took place between January 
1, 2020, and June 30, 2025. The protocol for the services involved 
was followed. Patients were selected using inclusion and exclusion 
criteria, with 31A1, 31A2, and 31A3 intertrochanteric fractures 
(Figure 1), operated on by the same surgical team leader. The 
minimally invasive technique was used as the approach to place 
the internal fixation, which was performed with a DHS plate nail 
(Figure 2) and with Endovis (Figure 3).

 
Figure 1: AO classification for intertrochanteric fractures treated with a minimally invasive approach.

Figure 2: Minimal approach for osteosynthesis in hip fracture with DHS plate nail.
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Figure 3:  Minimal approach for internal fixation of hip fractures with the Endovis intramedullary nail.

Inclusion Criteria:

•	 Provide consent to participate in the study.

•	 Present a hip fracture type 31A1, 31A2, or 31A3 
according to the AO Group Classification.

Exit Criteria:

•	 Discontinue follow-up by the service or be referred to 
another institution for reasons other than the hip fracture.

A survey form was created (name and surname, age, sex, 
home address, telephone number, municipality of origin, date and 
time of the fracture, type of fracture, affected limb, lag screw size, 
number of holes in the blade, surgical time, and intraoperative and 
postoperative bleeding) and completed as the cases were treated. 
Clinical and radiological outcome was another study variable and 
was divided into three categories:

•	 Excellent: radiological signs of consolidation within the 
appropriate time frame without complications.

•	 Fair: delayed consolidation, without complications.

•	 Poor: non-union, pseudoarthrosis, or serious 
complications.

Descriptive statistics with absolute and relative frequency 
distributions and measures of central tendency such as mean, 
standard deviation, mode, ratio, and percentage analysis were 
used for data processing and analysis, supported by Excel software 
from the Office 2010 suite 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, while maintaining the anonymity of the participants’ 
personal data.

Results

Surgical approaches do not exceed 4.5 cm in most cases. 
Two- or three-hole blades with an 80 cm lag screw were used 
in more than half of the cases. In patients treated with Endovis, 
the medium-sized nail with an 85 cm lag screw was used, slightly 
larger than the DHS, where the size 80 lag screw predominates. 
Transoperative and postoperative bleeding was very minimal, so 
no transfusion was necessary during surgery. Surgical time was 
less than 35 minutes for both procedures (Table 1).

Discussion

Over the past three decades, there has been a significant 
increase in the incidence of hip fractures. This trend is expected 
to begin 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 on individuals over 65 years of age. In 1990, 
approximately 1.3 million hip fractures occurred worldwide. 
Current studies estimate that this figure will double by the end 
of 2025 and increase to 6.3 million fractures annually by 2050 
[6]. If a hypothetical hierarchical order of surgical treatment 
objectives for elderly patients with hip fractures were established, 
the primary objective would be to save lives, 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 position, although essential to minimize the psychological 
impact of the fracture. However, only 50% of these patients 
achieve a functional level comparable to that prior to the fracture, 
and loss of functional status after surgery is the most important 
predictor of depression after a hip fracture. Rapid recovery of 
functional status is essential in the management of these patients. 
Regarding surgical treatment, achieving this objective inevitably 
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requires the application of techniques that provide sufficient 
stability to the fracture and allow for early weight-bearing [3,7]. 
Currently, the DHS plate nail is the standard of care for stable hip 

fractures (AO 31.A1); However, it is also used for fractures with 
greater complexity in the fracture line (AO 31.A2). 

Table 1: Epidemiology, age, sex, fracture type, and blood requirement.

Characteristics Variables

MOS type

DHS Endovis

Data on total fractures Variables n=577 n=199

31. A1.

Fracture type (Total) 31. A2.

31. A3.

Affected limb (Total) Derecho 302/52,3 103/51,6

Izquierdo 275/47,7 96/48,4

Sample data Variables n=81 n=30

Blood requirements in minimally invasive surgery

Pre operatorio 11/13,3 03-Oct

Trans - -

operatorio

Post operatorio 5/6,4 -

Surgical Incision Size (SID) (cm)

menos 2,5 20/26,4 -

Entre 2,5 y 3 33/40,3 -

Entre 3 y 4 17/20,8 30/100

Mas de 4 11/13,3 -

2 44/53,3

Number of Blade Holes (SID)
3 33/40,3

4 4/6,4

Lag Screw Size

70 5/6,4

75 11/13,3 5

80 38/46,7 8

85 17/20,8 12

90 5/6,4 3

95 5/6,4 2

Endovis Nail

Corto -

Medio 30/100

Largo -

Intraoperative bleeding

Muy poco 70/86,7 30/100

Poco 11/13,3 -

Moderado o grande - -

Surgical time

Menor de 35 minutos 72/88,9 30/100

De 36 a 45 minutos 9/11,1 -

Más de 45 minutos
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Table 2: Comparison of outcomes of cases operated on using the minimally invasive approach according to the MOS used.

Year of the 
study

Total number 
of fractured 

patients

Minimal 
approach 
with DHS

Minimal approach 
with Endovis 

standard half nail

Evolution

Excellent Satisfactory Not satisfactory

2020 107 15 - 15/100% - -

2021 112 16 - 15/93,7% 1/6,3% -

2022 109 20 - 18/90,0% 1/5,0% 1/5,0%

2023 119 13 - 14/100% - -

2024 130 12 - 11/91,7% 1/8,3% -

2025 199 5
- 5/100% - -

30 30/100%

The rates of minimally invasive osteosynthesis use with DHS were low compared to those using Endovis (Table 2). Clinical and radiographic 
outcomes in the office were good in most cases, with no complications associated with the technique or postoperative outcomes. No postoperative 
complications occurred in any of the cases included in the study, and loss of fixation, nonunion, delayed union, and surgical wound infection were 
ruled out. All were alive six months after surgery.

The use of the cephalomedullary nail (Endovis) demonstrates 
that better functional results lead to a lower complication rate 
[8]. Although the number of cases has increased compared to 
the previous year and the average age has decreased slightly, this 
fracture is very common in this setting and occurs primarily in 
elderly patients with some degree of physical deterioration [9]. 
Laffita et al. [10] found that 14.1% of their cases had dementia. 
Hence the importance of minimizing the need for transfusions 
due to the potential risks of erythrocyte and leukoplatelet 
alloimmunization and any immunological conflict in general, in 
addition to preventing possible viral or parasitic transmission 
from a potentially contaminated donor and due to religious 
conflicts regarding the use of blood [3]. 

Currently, great importance is placed on the rational use of 
blood and its derivatives, and it is a widespread belief among 
medical and paramedical personnel who utilize its benefits that 
it is necessary to transfuse more effectively and, logically, to do so 
less. Hip surgery is considered a high-risk procedure for bleeding. 
It is important to maintain blood replacement, considering that 
losses are acute and occur in elderly patients with comorbidities. 
The mortality rate in patients with blood loss exceeding 500 ml 
is 38.5, and the risk is 2.5 times higher if blood loss exceeds 500 
ml. Although bleeding is difficult to quantify in this operation, the 
influence of this variable on mortality is due to the complications 
caused by acute anemia [8]. Minimally invasive surgery for 
intertrochanteric hip fractures is one of the most up-to-date 
methods in modern traumatology and provides fracture stability 
[10]. 

This procedure is performed with a tiny direct incision, and 
patients tend to recover more quickly and with less discomfort 
than traditional stabilization techniques. Several authors have 
reported the advantages of the technique in their results Compared 

with the traditional procedure, it is an aesthetic procedure that 
involves minimal bleeding and less postoperative pain, and a 
shorter duration of surgery and hospital stay, without sacrificing 
the stability of the reduction or alignment [11-13]. The immediate 
postoperative period is less painful, mobility is resumed sooner, 
and rehabilitation is shorter [14]. The technique is performed 
using a small set without additional equipment.

The results obtained in this study are very similar to those 
reported by other Cuban authors [8,9,13] but the use of this type 
of minimal approach is exceptional. However, as reported in the 
present study, complications are few and surgical time is minimal. 
Longer surgical time is associated with increased bleeding; many 
studies [7,14-16] report this relationship and even establish that 
a one-minute increase in surgical time results in a 3.2 ml increase 
in blood loss. A 30-minute surgical time increases the risk of 
transfusion requirements by 1.8 times. Other studies show similar 
results and establish that maximizing operative time is not only 
associated with increased productivity but also with reduced 
blood loss and the risk of transfusion requirements [17-19]. 
Despite the limitations of this study, with its limited comparative 
design and limited study period, it is believed that it would 
contribute to the evaluation of expected benefits for orthopedic 
surgery specialists who treat fractures of the proximal femur.

Conclusion

Hip fracture is a common condition in the elderly, with a 
predominance in women. They generally have good cognitive and 
general health. Despite the low average preoperative hematocrit, 
the use of blood is limited due to the advantages of minimally 
invasive osteosynthesis and approaches less than 4 cm. The use of 
minimally invasive techniques allows for improved outcomes in 
patients surgically treated with hip fractures.
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