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Abstract:
 
Hip intertrochanteric fractures are associated with significant morbidity and a substantial mortality risk, with a 15% to 30% death rate in the first year following the fracture. The standard treatment for these fractures is internal fixation, typically using devices such as the dynamic hip screw, intramedullary nails, or a proximal femoral plate. This case series aimed to evaluate the clinical outcomes, including intraoperative blood loss, postoperative hip functionality, radiological results and complications in high-risk patients with intertrochanteric fractures treated with external fixation of the hip. This study strictly follows the ethical guidelines established by the National Orthopaedic Association. Twenty-two high-risk patients, classified by the anaesthetist as American Society of Anesthesiologists (ASA) grade 3 or 4 and considered unsuitable for conventional fracture fixation, were treated with hip external fixation at a single centre by the same surgeon from 2020 to 2023. The study group included 10 men and 12 women. All patients received regional anaesthesia, including a femoral nerve block (FNB) and lateral femoral cutaneous nerve block (LFCNB). The functional outcome was assessed using the Harris Hip Score, with an average score of 82.5 points, ranging from 60 to 98. Of the 22 total patients, 14 had excellent or satisfactory results, 5 had fair results, and 3 had poor outcomes. The overall complication rate was 31.5%. Two patients (9%) experienced pin tract infections, which were treated with antibiotics. Pin loosening occurred in one patient (4.5%), and varus malunion was observed in two patients (9%). The use of this external fixator device for treating trochanteric fractures is a safe, reliable, and minimally invasive alternative for managing intertrochanteric femoral fractures, particularly in elderly high-risk patients. However, larger studies with longer follow-up periods are necessary, as our series is limited by a small patient sample and a short follow-up duration.
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INTRODUCTION

Hip intertrochanteric fractures are the most common type of hip fracture1 (Figure 1). Without surgical intervention, these fractures are associated with significant morbidity and a substantial mortality risk, with a 15% to 30% death rate in the first year following the fracture2 .Conservative treatment is generally considered unacceptable, as it has been linked to mortality rates as high as 60% 3,4,5. The primary goal of surgical treatment is to enhance the patient's quality of life by enabling early mobilization and restoring their pre-injury health status.6 	Comment by Bülent  BAYRAKTAR: Dear Author(s),
I congratulate you on your work. It is a valuable work in its field. I believe the sentences and references I suggested will strengthen your article.


The prevalence of fractures in the elderly population, which carries a high risk of morbidity and mortality, highlights the importance of underlying bone metabolism disorders. In this context, understanding the hormonal mechanisms that regulate bone health is critical (Bayraktar et al., 2019;Bayraktar, 2020).

Bayraktar, B. (2020). Endocrine system. Physiology for Health Sciences, 239-270.


Bayraktar, B., Uzun, T., Tekce, E., Aksakal, V., & Kılınç, A. A. (2019). Kemik Metabolizmasının Hormonal Regülasyonu. Türkiye Vizyonu Multıdisipliner Çalışmalar.

                    
The standard treatment for these fractures is internal fixation, typically using devices such as the dynamic hip screw, intramedullary nails, or a proximal femoral plate. However, in patients with comorbidities such as chronic heart failure, chronic kidney disease (CKD) chronic obstructive pulmonary disease (COPD), severe anemia or uncontrolled diabetes mellitus, the risk of anesthetic or postoperative complications is considerably higher7,8,9 .In such cases, a specially designed external fixation device may be used under local anesthesia, sedation, or regional anesthesia. 
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Figure 1.(Intertrochanteric fracture)
Compared to internal fixation, this procedure is faster and with less perioperative blood loss10-14. However, complications such as infection, broken pins, varus deformity, and femoral shortening can occur with external fixation for intertrochanteric fractures.15,16,17 

The aim of this case series is to evaluate the clinical outcomes, including intraoperative blood loss, postoperative hip functionality, radiological results and complications in high-risk patients with intertrochanteric fractures treated with external fixation of the hip.



METHODS

This study strictly follows the ethical guidelines established by the national orthopaedic association.. Informed consent was obtained from all participants, and their confidentiality was maintained throughout the study.
IRB and Ethics Committee approval was not necessary at the authors institution for
retrospective studies.

[bookmark: _Hlk177292194]Twenty-two high-risk patients, classified by the anesthetist as American Society of Anesthesiologists (ASA) grade 3 or 4 and considered unsuitable for conventional fracture fixation, were treated with hip external fixation at a single center by the same surgeon from 2020 to 2023. The study group included 10 men and 12 women, with a mean age of 86.0 years (range: 75–93 years). Twelve fractures occurred on the right side (54.5%) and 10 on the left side (45.4%). The fractures were categorized as 11 AO type A1 fractures, 8 AO type A2 fractures, and 3 AO type A3 fractures. Based on the Evan's classification, 9 cases were type I stable fractures, and 13 were type II, unstable or reversed obliquity fractures. The pre-fracture Harris Hip Score (HHS) (The maximum score possible is 100. Results can be interpreted with the following: <70 = poor result; 70–80 = fair, 80–90 = good, and 90–100 = excellent.) was verbally assessed upon hospital admission to allow for comparison of hip functionality before and after the procedure.The average HHS prior to surgery was 84.5 points with a range of 65 to 98. To quantify the intraoperative blood loss was used the gravimetric method.

  Technique
An hour before surgery, broad-spectrum antibiotics were administered intravenously. All patients received regional anesthesia, including a femoral nerve block (FNB) and lateral femoral cutaneous nerve block (LFCNB).
The patients were placed supine on a traction table. The fractures were reduced using the Flynn maneuver by a gentle and sustained traction in-line with the femoral neck, with the hip flexed and externally rotated followed by extension and internal rotation. The reduction was considered satisfactory if the neck-shaft angle was restored and the gap at the fracture site was less than 2 mm, as confirmed by an image intensifier in both planes 18 (Figure 2). 
[image: ]
                                         Figure 2.(Fracture reduction)

Under fluoroscopy guidance, the first Schanz’s pin with a compression device (6 mm) was percutaneously inserted across the fracture site at an angle of 130° to the shaft, along the axis of the femoral neck (Figures 3, 4).
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      Figure 3. (The external fixator device)                               Figure 4. (Schanz’s pin with a compression device)

 It is crucial that the first pin passes through the calcar region of the femur to enhance the mechanical stability of the construct. A second anti-rotation Schanz’s pin (5 mm) was then inserted just above the center of the neck and head .The pins were advanced 5–6 mm below the subchondral bone of the femoral head. Compression of the fracture was achieved using the first Schanz’s pin. Two additional threaded Schanz’s pins (5–6 mm) were placed into the femoral shaft, intercepting the opposite cortex. The pins were connected using a universal clamp and a tubular connecting rod (Figures 5, 6).

[image: ] [image: ]               Figure 5. (All pins inserted)                      Figure 6 (The pins are connected using a universal clamp 
                                                                                        and a tubular connecting rod)          

       

Postoperative care

Antibiotics, analgesics and anticoagulants were given for 48 hours (Guidelines by the American Association for the Surgery of Trauma (AAST).
The typical hospital stay was five days (range: 2–10 days). Patients were required to return to the outpatient clinic for clinical and radiological examinations every 10 days during the first month, and then monthly thereafter. For stable fractures, patients were 


instructed to begin weight-bearing the day after surgery. In cases of unstable fractures, depending on the patient’s overall health, partial weight-bearing with the assistance of a walker was recommended 4 to 12 weeks post-surgery. The external fixator was removed in the outpatient department.



Figure 7. (Patient during post-operative 
               follow – up)
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[bookmark: _Hlk171269848]RESULTS

The functional outcome was assessed using the Harris Hip Score, with an average score of 82.5 points, ranging from 60 to 98. In our study, 8 patients were ambulatory at the time of discharge, with an average time to union of 11 weeks. By the 4-month follow-up, this number had increased to 16 patients. Of the 22 total patients, 14 had excellent or satisfactory results, 5 had fair results, and 3 had poor outcomes. 

The mean operative time was 25 minutes, with a range of 20 to 35 minutes. The average intraoperative blood loss was 18 ml, ranging from 10 to 40 ml, with no intraoperative complications reported.
 The mean time to union was 12 weeks (Figure 7), with a range of 8 to 18 weeks.
  The overall complication rate was 31.5%. Two patients (9%) experienced pin tract infections, which were treated with antibiotics. Pin loosening occurred in one patient (4.5%), and varus malunion was observed in two patients (9%). Knee stiffness caused by fixation of the fascia lata and vastus lateralis by the distal pins was seen in two patients (9%) and was managed with prolonged physiotherapy.(table 1)




	Patients Available
	22 (10 men and 12 women)

	Harris hip Score (mean)
	82.5 (Range 60-98)

	Operative time (mean)
	25 minutes (Range 20-35 minutes)

	Blood Loss (average)
	18 ml (Range 10-40 ml)

	Radiographic union (mean)
	12 weeks (Range 8-18 weeks)

	Complications
	Overall rate 31.5%
-Pin Tract Infection 9%
-Pin Loosening 4.5%
-Varus Malunion 9%
-Knee Stifness 9%


                                                          
Table 1.  Functional outcomes of the patients 

DISCUSSION	Comment by Bülent  BAYRAKTAR: Dear Author,
If possible, I recommend that you increase the scientific strength of your article by detailing pin site infections and healing times in the discussion section. Otherwise, it may remain as is.
The mean operative time in the present study was 25 minutes which was similar to other studies and precisely  by Vossinakis et al 14,Kazakos et al 2, and Boghdady et al 19.The mean hospitalization time in our study was 5 days which is shorter than the average time recorded in published studies. No blood transfusion was required in any of the 22 patients included in this study , in accordance with other published studies20. All fractures united with an average union time of 12 week which is consistent with the published average range (11 to 14 weeks) 21-23.The outcome of the intervention, assessed by the HHS, improved progressively and significantly during the follow up.This finding is comparable with other studies.24,25,26
Complications such as pin-tract infection, varus malunion and limb shortening were encountered in many studies. In similar studies, pin-tract infection has been reported in up to 60% of cases and varus malunion in 8 - 27.3 % 27.Considerable disadvantage in our opinion is the inconvenience to the patient with using the hip external fixator.

CONCLUSION
The use of this external fixator device for treating trochanteric fractures is a safe, reliable, and minimally invasive alternative for managing intertrochanteric femoral fractures, particularly in elderly high-risk patients. It offers many advantages, including minimal surgical trauma, reduced blood loss, short operative time, fewer anesthesia complications with the possibility of using local anesthesia, a short hospitalization, and the ease of device removal as an outpatient procedure. Additionally, it demonstrates comparable results and complication rates to more invasive techniques, such as the intramedullary nailing and the dynamic hip screw techniques. However, larger studies with longer follow-up periods are necessary, as our series is limited by a small patient sample and a short follow-up duration.
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