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INTRODUCTION 

The femur forms the thigh skeleton, carries body weight, supports the movements of the lower limb and ensures the insertion of the thigh muscles. Geometric indices are significant indicators of the range of motion and strength of the thigh muscles after total hip arthroplasty is performed. Commercially available hip prostheses are made based on anatomical data, undersized or oversized hip prostheses from total hip arthroplasty can affect motor function. The morphometric study of the proximal femur has been carried out in different populations and communities, the data obtained from these studies demonstrating that femoral morphometry has regional characteristics and social differences. The frequency of total hip arthroplasty (THA), as an effective treatment for various traumas or the final stage of hip osteoarthritis, has increased worldwide. Many factors influence the longevity of THA, such as implant design, type of material, body weight, surgical technique, and hip anatomy reconstruction. In their studies, several authors have described the effects of incorrect reconstruction of the hip anatomy in the case of THA, which leads to patient dissatisfaction, uneven leg length, lameness, pain, increased wear of the material and weakening of the hip prosthesis, and in many of these cases it is necessary to revise the total hip prosthesis. The goal of surgery is mainly to achieve anatomical reduction with stable fracture fixation that helps bone reunion and allows early mobilization. Also, the goal of arthroplasty is to achieve a painless and functional hip for an extended period. The exact reconstruction of hip anatomy depends largely on the design of the implant. To select an implant in correspondence with the native hip, proximal femoral morphology has been the focus of many studies in recent years. Studies have shown significant differences in the anatomy of the proximal femur between races, ethnic groups and sexes, but also between geographical regions of the same population. Lifestyle factors also influence geometric indices of bone strength in the proximal femur. Therefore, these studies established the need for ethnicity and gender-specific implant development.
Fractures of the proximal extremity of the femur are one of the most common injuries treated by orthopedic surgeons. These fractures are often associated with multiple injuries and can be life-threatening [Denisiuk]. Fractures in the upper extremity of the femur are common and have a huge impact on social and professional life. They most often affect the elderly after minor trauma and can compromise the vital prognosis in the short and medium term.
Fractures of the femoral neck have an increased incidence, which is becoming more common due to the aging of the population. There are obvious variations in the incidence of hip fractures depending on racial and ethnic groups. In recent decades, studies have shown that there is also a difference in hip fractures by geographical area, with the largest being in the U.S. and Sweden [Dhanwal]. The healing potential of femoral neck fractures is limited due to their anatomical features [Huang]. Femoral neck fractures are often the result of severe trauma in young patients [Ly]. In elderly patients, fractures can also occur as a result of low-intensity trauma [Adams].
Recent trochanteric fracture in adults affects elderly subjects. The frequency increases with the aging of the population despite the development of treatments for osteoporosis [Rau]. 
Femoral neck fractures are a particular type of intracapsular hip fracture. The management of these fractures is interdisciplinary, starting with the evaluation of the associated defects [Sekeito]. In most cases, it requires surgical treatment that allows rapid growth and restoration of autonomy, the only guarantee of simple consequences without complications [Schroeder].
	In Greece, the incidence of hip fractures doubled between 1997 and 2007 among people aged 50 and over, but the most affected group is those aged over 80 [Lyritis].
	For the diagnosis and treatment of fractures of the upper extremity of the femur, it is mandatory to have the most thorough knowledge of the anatomy of this region, which is why we have reserved a chapter dedicated to this. The component elements of the region are described from the morphometric point of view, of the shape, of the angles that are formed between different component landmarks, aspects that give information on the normal constitution of the femoral proximal epiphysis.
In the clinical part, the work aims to investigate and analyse the frequency of different types of fractures of the proximal extremity of the femur in the area of Northern Greece and to identify the etiological factors that contribute to these injuries, thus providing a comprehensive understanding of these traumatic events. By consulting the literature, we highlight aspects such as the predominant types of femoral fractures, the most susceptible age groups and sexes, the traumatic mechanisms involved, as well as the associated risk factors, as well as information on the treatment and its results. In this way, the study will provide relevant information for doctors, helping to improve prevention, diagnosis and treatment.
	I want to thank all those who helped me in the realization of the thesis. First of all, to the team from the anatomy of the Faculty of Medicine in Constanta, especially to the director of the department, Dr. Ionescu Constantin, who helped me in the realization of the anatomical part and in the editing of the work.
	I also thank Mr. Hangan Tony, a computer science teacher, who helped me in making statistics.
	The warmest thanks to Professor Petru Bordei, the scientific supervisor of the thesis, whose support and guidance I have always benefited from in the realization of this thesis.

PURPOSE OF THE WORK
Analysing the literature, we did not find much data on hip anatomy in the population of Southeastern Europe. The object of this study is to analyse the proximal femoral geometry by morphometric evaluation in the population from the Dobrogea area, following the study of dry femurs. The restoration of extramedullary proximal femoral parameters are key objectives for optimal hip biomechanics, functional outcome, and survival of THA. This anatomical study aimed to evaluate the relationship between the parameters on the right side with the parameters on the left side of the proximal femur and to analyse the relationship between the variables of the proximal femur. Therefore, knowing the geometry of the proximal extremity of the femur is very important either for the surgical operation or for the design of the implant. 

Material and working methods.
My study on the morphological properties of the anatomical landmarks of the upper epiphysis of the femur was carried out on a number of 128 dry femurs existing in the anatomy laboratory of the Faculty of Medicine in Constanta. Of these, 70 were left femurs and 58 were right femurs, the results obtained being compared right/left. They could not be compared according to gender or age. The femurs were photographed from four positions: anterior, posterior, medial and lateral.
The measurements were carried out manually, using anthropometric instruments such as the metric ribbon, the goniometer and the digital roller. The differences were determined by the Unpaired Student test, and the values  less than 0.05 cm were considered insignificant. 
Not all anatomical landmarks were followed on the same number of cases, each landmark being followed on a specific number of cases, specified at the beginning of its description in the results chapter.
Morphometrically, for each element of the proximal epiphysis of the femur we determined an interval in which its size was included and not a single dimension, which we mentioned within the average values.
I compared the results of my study with the results of similar studies by different authors in the literature that I had the opportunity to consult.
The paper is a retrospective study of 140 cases of fracture of the upper extremity of the femur in the trauma department of Naousa Hospital over a period of 6 years, from December 2018 to December 2024 (668 patients), processed and reviewed, with a follow-up of at least 6 months.
The inclusion criteria for this paper were:
•	fracture of the femoral neck;
•	trochanteric fractures;
•	usable medical file;
•	patient who has undergone surgical treatment;
•	follow-up for at least 6 months.
For the study of the files, we have drawn up an operational sheet that groups together data: epidemiological, clinical, radiological, therapeutic, scalable.
To evaluate the functional results, we used the Merle d'Aaubigne rating.

	Score
	Pain
	Mobility
	Ability to walk

	0
	The pain is intense and permanent
	Ankylosis in abnormal position
	Impossible

	1
	The pain is severe, disturbs sleep
	Ankylosis in normal position or slightly abnormal position
	Only with crutches

	2
	Pain is severe when walking, prevents any activity
	Flexion <40° (abduction = 0°) or slight deformity of the joint
	Only with two canes

	3
	The pain is severe but can be tolerated with limited activity
	Bending <40°-60°
	Limited with a cane (less than an hour). Very difficult without a cane

	4
	The pain only occurs when walking and disappears at rest
	Flexion >60°-80° (can tie his shoelaces).
	Prolonged with a cane; limited without cane (lame)

	5
	The pain is small and intermittent, does not hinder normal activity
	Flexion >80°-90°. Limited abduction (>25°)
	Without a cane but with a slight limp 

	6
	He does not complain of pain
	Normal. Bending >90°. Abduction >25°
	Normal



PERSONAL RESULTS

LENGTH OF THE PROXIMAL EPIPHYSIS OF THE FEMUR
	We studied a total of 115 cases, of which 51 cases of right femurs (44.35% of cases) and 64 cases of left femurs (55.65% of cases), being measured from the upper part of the femoral head to the level of the surgical neck (below the small trochanter). I found it between 6.60-11.60 cm.


Chart no. 1. The length of the proximal epiphysis of the femur.

 

Fig. 21. Proximal epiphysis, right femur, anterior face; length of the proximal epiphysis: 7.9 cm. 

The length of the proximal epiphysis of the right femur was between 6.60-10.50 cm, and the length of the left femur was between 7.0-11.60 cm.
Length of the femur: I found it between 34.20-48.30 cm.


Chart no. 2. The length of the femur.
At the level of the right femur, the length was found to be between 38.40-47.20 cm, and at  the level of the left femur, the length was between 34.20-48.30 cm. 
 

Fig. 24. The length of the left femur is 44.28 cm; length of the proximal epiphysis of the femur: 9.30 cm; The ratio of proximal epiphysis length to femur length is 21.0%. 
Femoral head circumference
	She was followed on 113 cases, 51 right femurs (45.13% of cases) and 62 left femurs (54.87% of cases), finding her between 12.20-16.40 cm
The length of the circumference of the right femoral head was found to be between 13.50-16.10 cm, and the length of the circumference of the left femoral head was between 12.20-16.40 cm.
The vertical diameter of the femoral head was measured from the level of the upper part of the head to the level of the lower part of it. I found it between 3.30-8.20 cm. The vertical diameter of the right femoral head was found between  4.10-8.10 cm, and the vertical diameter of the left femoral head was between 3.30-8.20 cm. 
The horizontal diameter of the femoral head was found to be between 3.90-8.20 cm. The horizontal diameter of the right femoral head was between 4.21-8.20 cm, and the horizontal diameter of the left femoral head was between 3.90-8.20 cm.
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Fig. 29. Proximal epiphysis of the left femur. The femoral head has a circumference of 15.40 cm; the vertical diameter is 6.0 cm, and the horizontal diameter is 7.0 cm.
Femoral head fossa
We followed it in terms of diameters (vertical and horizontal), distance from the edges of the femoral head and the shape it presented.
The vertical diameter of the fissure was between 0.70-1.80 cm, at the level of the right femur I found it between  0.90-1.80 cm, and  at the level of the left femur between 0.70-1.61 cm. The horizontal diameter of the fissure was between 0.60-2.11 cm, at the level of the right femur I found it between 0.71-1.80 cm, and at the level of the left femur between 0.60-2.11 cm.
 
 
 

Fig. 31. Left femur. The femoral head fossa is heart-shaped; vertical diameter: 1.4 cm; horizontal diameter: 1.2 cm; distance from the upper circumference: 4.2 cm; Distance from the lower circumference: 
1.9 cm; distance from the anterior circumference: 3.1 cm; distance from the posterior circumference: 3.6 cm. 

 

Fig. 33. Right femur. The femoral head fossa is round, with a diameter of 1.3 cm; the distance of the bristle from the upper circumference is 3.8 cm; of the lower circumference of 2.8 cm; of the anterior circumference of 3.2 cm; with a posterior circumference of 2.9 cm. 
Anatomical neck
The length of the anterior aspect of the anatomical neck was measured between the middle of the anterior part of the circumference of the femoral head and the medial aspect of the greater trochanter. I found it between 2.12-4.50 cm,  at the level of the right femur it was between 2.20-4.32 cm, and at the level of the left femur between 2.12-4.50 cm. 
.

 

Fig. 36. Left femur, anterior face; length of the front of the anatomical neck: 2.9 cm; medial height of the anatomical neck: 2.90 cm; middle height of the anatomical neck: 3.12 cm; lateral height of the anatomical neck: 3.52 cm; length of the upper edge of the anatomical neck: 2.60 cm; length of the lower edge of the anatomical neck: 3.20 cm.
The length of the posterior aspect of the anatomical neck was between 2.30-4.80 cm,  at the level of the right femur it was between 2.42-4.38 cm, and at the level of the left femur between 2.30-4.64 cm. 


 

Fig. 37. Proximal epiphysis, right femur, posterior face; Length of the posterior face of the anatomical neck: 3.4 cm. 
The medial height of the anatomical neck was between 2.50-3.98 cm, at the level of the right femur it was between 2.50-3.98 cm, and at the level of the left femur between 2.50-3.98 cm 
The middle height of the anatomical neck was between 2.72-4.05 cm, at the level of the right femur, it was between 3.0-3.80 cm, and at the level of the left femur between 2.72-4.05 cm. 
The lateral height of the anatomical neck was between 2.80-5.51 cm, at the level of the right femur it was between 2.50-3.98 cm, and at the level of the left femur between 2.50-3.98 cm. 
The medial thickness of the anatomical neck was found to be between 2.10-4.85 cm, at the level of the right femur, the medial thickness was between 2.55-3.30 cm, and at the level of the left femur between 2.10-4.85 cm. 
The average thickness of the anatomical neck was between 2.72-4.05 cm, at the level of the right femur it was between 2.22-2.82 cm, and at the level of the left femur between 2.08-3.67 cm. 
The lateral thickness of the anatomical neck was between 2.02-4.26 cm,  at the level of the right femur it was between 2.40-4.11 cm, and at the level of the left femur between 2.02-4.26 cm.
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39. Left femur-anterior face. Medial thickness of the anatomical neck: 2.42 cm; average thickness: 2.20 cm; Lateral thickness: 3.35 cm; Inclination angle: 124.5o; Margin angle of the large trochanter neck-axis: 85.8o; Angle of the col-interchanteric line: 109.3o; angle of the middle col-axis of the height of the neck: 90o ; declination angle: 30.0o; the trochanter axis with the axis of the neck forms an angle of 81.0o.
The Great Trochanter
The length of the lateral face was between 3.31-5.40 cm, at the level of the right trochanter it was between 3.92-5.10 cm, and at the level of the left trochanter between 3.31-5.40 cm.
The width of the lateral face of the large trochanter was found to be between 2.22-5.0 cm, at the level of the right trochanter the width was between 2.65-5.0 cm, and at the level of the left trochanter between 2.22-4.50 cm 
The upper edge of the large trochanter was found to be  between 2.30-4.23 cm,  the lower edge  was 2.21-4.50 cm long,  the front edge  was 2.60-4.45 cm long, and  the rear edge  was 2.50-5.20 cm long. 


 

Fig. 40. Left femur, lateral aspect of the large trochanter; the vertical diameter is 4.74 cm, and the horizontal diameter is 3.35 cm; the upper edge is 3.0 cm; lower edge 3.32 cm; posterior edge 5.2 cm; the crest of the middle gluteum is oblique supero-inferior and postero-anterior; It has a length of 3.9 cm. 
The trochanteric fossa had a vertical diameter between 0.65-2.0 cm, at the level of the right femur it  had a vertical diameter between 0.65-1.92 cm, and at the level of the left femur it had a vertical diameter between 0.90-2.0 cm. The horizontal diameter of the trochanteric fissure had a diameter between 0.64-1.80 cm, at the level of the right femur the diameter was between 0.70-1.80 cm, and at the level of the left femur between 0.64-1.30 cm. 

 

Fig. 45. Right femur; the large trochanter pit is oval with a large vertical shaft of 2.2 cm; the horizontal diameter is 1.2 cm; the small trochanter is oval with a large vertical shaft of 2.3 cm; The horizontal diameter is 1.7 cm. 
The crest of the gluteus medius on  the lateral aspect of the greater trochanter is oriented supero-inferior and postero-anterior, most frequently, without touching the posterior and anterior edges. It was oblique in 84% of cases, being almost horizontal in the rest of the cases, in 29% of cases it is located closer to its lower edge of the trochanter. 
The intertrochanteric line had a length between 1.80-5.40 cm, at the level of the right femur the length of the intertrochanteric line was between 1.80-5.0 cm, and at the level of the left femur the length was between 2.20-5.40 cm.
The intertrochanteric crest had a length between 1.20-11.0 cm, at the level of the right femur it was between 1.49-11.0 cm, and at the level of the left femur between 1.20-11.0 cm.
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Fig. 48. Right femur, posterior face; length of interchanteric crest: 3.15 cm; width: 0.2-0.5 cm; circumference of surgical neck: 7.8 cm; height of large trochanter: 5.1 cm; lower edge of large trochanter: 3.8 cm.
The small trochanter had  a vertical diameter between 1.0-2.80 cm,  at the level of the right femur it was between 1.0-2.12 cm, and  at the level of the left femur between 1.0-2.80 cm. The horizontal diameter of the small trochanter was between 0.60-1.85 cm,  at the level of the right femur it was between 0.92-1.85 cm, and at the level of the left femur between 0.60-1.85 cm. The shape of the small trochanter was found in 77.78% of the cases, being oval with a large vertical axis, round in 15.74% of cases and oval with a large horizontal axis in 6.48% of cases.

 

Fig. 51. Left femur. Small oval trochanter, with a large vertical shaft of 1.95 cm; horizontal diameter of 1.80 cm; triangular trochanteric pit with a horizontal diameter of 1.8 cm and a vertical diameter of 2.1 cm. 
The surgical neck of the femur had a circumference between 8.60-11.80 cm, the right femur had a  circumference between 8.70-11.80 cm, and the left femur between  8.60-11.50 cm. 
Angles of the proximal epiphysis of the femur
	I found the angle of inclination to be between 113-153.1a, at the level of the right femur being between 115.1-153.1a, again at the level of the left femur the angle of inclination was between 113-152.2a. 
· 	Declination angle is between 18:3 and 33:80a, at the level of the right femur being between 18.30-33.80o, andO at the level of the left femur, between 18.30-31.0o.

[image: A bone with a hole in the middle
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Fig. 52. Right femur-posterior face. Inclination angle: 134.0o; margin angle of the large trochanter neck-axis: 82.4o; angle of the col-interchanteric crest axis: 64.5o; angle of the middle col-axis of the height of the neck: 77.7o; declination angle: 41.5o; the large trochanter axis with the col axis forms an angle of 82.1o.
Frequency of fractures. In my study, conducted between December 2016 and December 2019, I found 140 cases of fractures of the upper extremity of the femur, being cephalic fractures, femoral neck fractures and trochanteric fractures.
	Type of fracture
	Number
	Percentage (%)

	femoral neck fractures
	37 cases
	26,43

	Trochanteric fractures
	100 cases
	71.43

	fractures of the upper femoral shaft
	3 cases
	2.14

	Total
	140 cases
	100


Table I: Percentage of different types of fractures of the upper extremity of the femur.
2. Age.
	Age
	<59 years old
	60-74 years old
	75-89 years old
	>90 years old

	Femoral fractures
	9
	14
	12
	2

	Trochanterian fractures
	26
	31
	38
	5

	upper shaft fractures
	3
	0
	0
	0


Table II. Age group for patients with various fractures of the upper extremity of the femur.
3. Gender: in my series for femoral neck fractures I noticed a predominance of females, 20 women compared to 17 men, with a sex ratio of 1.17% for females. 
4. Consultation period
- 26.42% of patients consulted the doctor within >5 days; 18.57% in <6 hours; 17.14% in a delay of 24h-5 days; 12.14% in <24h.
Consultation time was not specified in 36 of the patients.
5. The circumstances of the occurrence of fractures. In my series, the circumstances of the fractures were as follows:
- Femoral neck fractures:
•	falls: 31 cases (83.78%);
•	AVP: 5 cases (13.51%);
•	accidents at work: 1 case (2.70%).
PATIENTS
Case 1. A 79-year-old patient with a femoral neck fracture, according to the classification of PAUWELS type II and the classification of GARDEN type IV. The patient had arterial fibrillation and hypertension.
 [image: X-ray of a human body
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Fig. 57.
Result
 [image: X-ray of a hip bone
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Fig. 58. Femoral neck surgical treatment: femoral hip hemiarthoplasty. 
Case 2. An 81-year-old patient with a femoral neck fracture, according to the PAUWELS classification of type I and the GARDEN classification, type III. The patient had arterial fibrillation, hypertension, diabetes.
 [image: X-ray of a person's pelvis
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Fig. 59.
Result.
 [image: X-ray of a person's hip bone
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Fig. 60. Treatment: hemiarthoplasty of the bipolar femoral hip with cement.
Case 3. An 83-year-old patient with a femoral neck fracture, according to the classification of PAUWELS type I and the classification of GARDEN type I. The patient had hypertension.
[image: X-ray of a hip joint
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Fig. 61.
Result.
[image: X-ray of a person's hip bone
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Fig. 62. Treatment: hemiarthoplasty of the bipolar femoral hip with cement. 
Case 4. Patient 60 years old with femoral neck fracture, according to the classification of PAUWELS type I and according to the classification of GARDEN type I.
[image: ]
Fig. 63.
Result.
[image: ]
Fig. 64. Surgical treatment: internal fixation with 3 cannulated screws.
Causes of trochanteric fractures:
•	falls: 71 cases (71%);
•	AVP: 25 cases (25%);
•	attacks: 2 cases (2%);
•	sports accidents: 1 case (1%);
•	accidents at work: 1 case (1%).
Cause of femoral shaft fractures:
•	AVP: 2 cases (66.67%);
•	road accident: 1 case (33.33%).
In the case of femoral neck fracture, the right side was affected in 22 cases and the left side in 15 cases, which corresponds to 59.5% and 40.5%, respectively.
In the trochanteric fracture, the involvement of the right side was observed in 49 cases and that of the left side in 51 cases, which corresponds to 49% and 51%, respectively.
As for the fracture of the femoral head, we found it on the left side in 2 cases, and on the right side in only one case, which corresponds to 66.67% and 33.34%, respectively.
Patients in the study:
1. 78-year-old patient with trochanteric fracture; by EVANS classification is
stable fracture and after AO Trochanteric fractures, pertrochanterian, simple; Conditions: hypertension.
 [image: X-ray of a hip joint
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Fig. 65. 
Result
 [image: X-ray of a hip joint
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Fig. 66. Treatment: surgery with gamma nail system.
1. 86-year-old patient with peritrochanteric fracture; by EVANS classification
the fracture is stable and after AO trochanteric fracture (simple pertrochanteric); Conditions: hypertension, arterial fibrillation.
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Fig. 67.
Result
[image: X-ray of a hip joint
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Fig. 68. Treatment: surgery.

The risk factors were: 
- cardiovascular diseases: hypertension (17 cases) and heart disease (7 cases);
- metabolic diseases: diabetes (23 cases);
- neurological diseases: Alzheimer's (1 case) and dementia (1 case);
- bronchopulmonary diseases: asthma (4 cases) and tuberculosis (2 cases).
We found that 39.28% of the patients had other conditions.
1. Fracture features:
Femoral neck fractures: we adopted the GARDEN classification to stage anatomical lesions and used x-rays of the femoral neck. There is a clear predominance of Garden 4 femoral neck fracture, with a percentage of 67.5%.
	TYPE
	Type No. of Cases
	Percentage

	GARDEN 1
	2
	5,4%

	GARDEN 2
	3
	8,1%

	GARDEN 3
	7
	19%

	GARDEN 4
	25
	67,5%


Table V. Distribution of fractures according to the GARDEN classification.
Depending on the age of the patients, we found that after the age of 60 there is a higher frequency in the occurrence of the fracture type GARDEN 4
Time between trauma and intervention: in my study it ranges from 2-124 days, with an average of 63 days.
Type of anesthesia. In my series, 130 cases were operated under spinal anesthesia (90%), and 10 cases were operated under general anesthesia (10%).
4. Surgery.
Therapeutic means infemoral neck fractures
The type of treatment depends on the patient's age, Garden classification, and the condition of the femoral head.
	
	G1
	G2
	G3
	G4

	THR
	0
	0
	1
	1

	BIPOLAR
	0
	3
	5
	21

	SCREWS
	2
	1
	0
	0

	DHS
	0
	0
	0
	0


Table VIII: Type of treatment used in femoral neck fractures
Trochanteric fractures: type of intervention used in trochanteric fractures: in my series was the predominant use of the standard gamma screw (in 75% of cases) and the long gamma screw (in 25% of cases).
Fractures of the femoral diaphysis: 2 of my patients benefited from orthopedic treatment with antegrade intramedullary screw, and 1 patient was treated with intramedullary screw.
Length of hospitalization: The average length of hospital stay was about 22 days, with extremes ranging from one day to 44 days. 
Early complications: 
- Local complications:
· mechanical complications: in my series I did not write down any cases;
· Infectious complications: We noticed 3 cases of skin infections treated by washing, surgery, bacteriological samples and antibiotic therapy adapted to the germ found.
- general complications: following the study, we noted:
· 1 case of deep vein thrombosis;
· 1 case of temporal-spatial confusion;
· 1 case of functional intestinal obstruction;
· 1 case of peripheral neurogenic syndrome.
Mortality: in my patient series there were 2 deaths.
Functional results.
The functional results were evaluated in 110 patients, 27 patients were not monitored. 
	Results
	Number of cases
	Percentage (%)

	Excellent/good
Medium
Bad
	85
18
7
	77.2
16.4
6.4

	Total
	110
	100


Table IX. Functional results according to the Merle d'Aubigne method.
DISCUSSIONS
	Comparing Right/Left length of the proximal epiphysis of the femur, we found that the minimum value of this was higher in the left femur by 0.40 cm. The maximum value was also higher in the left femur by 0.90 cm, and the mean value was higher in the right femur by 0.18 cm.
	Vertical diameter of the femoral head had a minimum value higher by 0.80 cm at the level of the right femur. At the level of the left femur, the maximum value of the vertical diameter was higher by 0.10 cm, and the mean value was higher by 0.21 cm. Horizontal diameter of the femoral head had a minimum value higher by 0.31 cm at the level of the right femur. The maximum value of the horizontal diameter was equal in both femurs. At the level of the left femur, the mean value of the horizontal diameter was 0.22 cm higher. 
The morphometric differences between the vertical and horizontal diameters of the femoral head are due to the fact that the circumference of the femoral head presents continuous rectilinear convexities between the portions (more frequently), extending on the surfaces of the neck and concavities, which distance it from the faces of the neck.
In the literature consulted I did not find the value of the vertical and horizontal diameters specified separately, giving only one value (probably, the average one), I comparing the average values of the horizontal diameter with the data in the literature. I also did not find a distinction between the right and the left diameter.
	Author
	Diameter value/cm

	Mokrovic
	3,88

	Rawal
	4,54

	Unnanuntana
	5,21

	Mite
	4,71

	Ruby
	4,34

	Cho
	4,55

	Gently
	4,54

	Vegrzyn
	4,50

	Minakshi
	4,23; dr:4.21; ST: 4.25 

	Baharuddin
	4,08

	Shoulder
	5,01

	Mahaisavarya
	4,40

	Personal results
	5,32; DR: 5.21; STG: 5,43


Table X. The diameter of the femoral head found by me compared to the data in the literature.
The femoral head ridge had the same minimum vertical diameter length in both femurs; the maximum length was 0.19 cm shorter in the left femur; the average length of this diameter was 0.21 cm shorter in the right femur. The minimum length of the horizontal diameter was less than 0.31 cm at the level of the left femur, the maximum length being equal at both femurs; The average length of this diameter was 0.22 cm shorter at the level of the left femur. As particular forms of the fissures of the femoral head, at the level of the right femur we have encountered the oval shapes with the large vertical axis and the reniform appearance. At the level of the left femur we met the oval shape with the large anteroposterior axis and the heart shape.
Anatomical neck: at the level of the anterior face, the anatomical neck has the minimum value of length lower at the level of the left femur by 0.8 mm; the maximum value is lower at the level of the right femur by 0.18 cm, the mean value being lower at the level of the right femur by 0.6 cm. The height of the anterior aspect of the anatomical neck has a minimum value lower at the level of the left femur by 0.1 mm; the maximum value is also lower at the level of the left femur by 0.2 cm, the mean value being lower at the level of the right femur by 0.03 cm. The height of the posterior aspect of the anatomical neck had a minimum value lower at the level of the left femur by 0.12 mm; the maximum value was also lower at the level of the left femur by 0.26 cm, the mean value being lower at the level of the right femur by 0.10 cm.
In the literature we consulted, there are no differences between the anterior and posterior lengths of the femoral neck, I found differences, the average lengths being lower at the level of the anterior aspect of the right femur by 0.05 cm. 
	Author
	Length/cm

	Mokrovic
	4,43

	Rawal
	4,84

	Mite
	3,46

	Ruby
	4,70

	Gently
	4,54

	Vegrzyn
	4,43

	Minakshi
	4,48; dr:4.47; ST: 4.29 

	Personal results
	3,25; DR: 3.21; STG: 3.29


Table XI. The length of the femoral anatomical neck found by me compared to the data in the literature.
Considering the thickness of the anatomical neck, we found that a perfectly cylindrical anatomical neck (when the three thickness values are the same) is extremely rare, most frequently the medial thickness of the neck being more voluminous, a situation in which the anatomical neck has the appearance of a cone trunk with a more voluminous extremity located medially. Less often, the lateral extremity of the neck is more voluminous and much less often the middle thickness is more voluminous. In the latter situation and in cases where the middle thickness is the smallest, the anatomical neck has the appearance of two cone trunks joined by the most voluminous extremity (in the first case) or by the less voluminous extremity (in the second case).
Greater trochanter. Compared to the right/left, the supero-inferior length of the lateral aspect of the greater trochanter (height) had a minimum value lower at the level of the left femur by 0.61 cm; the maximum value was lower at the level of the right femur by 0.30 cm, and the mean value was lower by 0.05 cm at the level of the right femur. Compared to the right/left, the width (anteroposterior length) of the lateral aspect of the greater trochanter had a minimum value lower at the level of the left femur by 0.43 cm; the maximum value was also lower at the level of the left femur by 0.50 cm, and the mean value was lower by 0.29 cm at the level of the right femur. 
Considering the length and orientation of the lateral face and the edges of the large trochanter, its shape is trapezoidal, varying only the orientation of its large base. In only one case (on the left side) we found the square shape of the large trochanter, in which it presented equal lengths and parallel orientation of the upper/lower and anterior/posterior edges. The greater trochanter fossa had the same bilateral forms (right femur and left femur), varying only the percentages of their presence. Thus, at the level of the right fissure, we most frequently found the oval shape, with a large horizontal axis, and at the level of the left fissure, the most common being the rounded shape.
Lesser trochanter. Compared to the right/left, the vertical diameter (height) of the lesser trochanter had a minimum value lower at the level of the left femur by 0.30 cm; the maximum value was lower at the level of the right femur by 0.68 cm, and the mean value was lower by 0.12 cm at the level of the left femur. Also in the right/left comparison, the horizontal diameter (width) of the lesser trochanter had a minimum value lower at the level of the left femur by 0.32 cm; the maximum value was the same at both femurs, and the mean value was lower by 0.14 cm at the level of the left femur. 
[Robacki] finds a height of 1.0 cm.
As for the shape of the lesser trochanter, in the right femur we did not encounter the oval shape with the horizontal major axis, as we detected the other two shapes in both femurs, but in different percentages. Thus, the oval shape with the large vertical axis in the right femur was found in a higher percentage in 14.28% of cases, and the round shape in the left femur in a higher percentage in 3.49% of cases. [Moore] describes it as a conical or rounded shape.
Angles of the upper epiphysis of the femur
	Author
	Angle value

	Rouviѐre
	130°

	Gray
	125°

	Kamina
	125°

	Putz
	126°

	Moore
	115-140°

	Kenessi
	125-135°

	Papilian
	125-130°

	B
	125-135°

	Mokrovic
	125.34o

	Kawal
	124.42o

	Unnanuntana
	132.69o

	Mite
	129.71o

	Ruby
	122,90o

	Husmann
	129.20o

	Reikeras
	127,70o

	Cho
	130.27o

	Gently
	129.88o

	Minakshi
	128,90o

	Baharuddin
	130.46o

	Shoulder
	130th

	Mahaisavarya
	128,40o

	Gillighan
	127.0o

	Vegrzyn
	126.0o

	Bordei
	125-130o

	Robacki
	125-130o

	Personal results
	116.20-143.20o; average: 129.86°


Table XII. The value of the angle of inclination found by me compared to the data in the literature.

	Author
	Angle value

	Gray
	10-15°

	Kamina
	15°

	Kenessi
	20°

	Papilian
	12°

	B
	15-25°

	Mokrovic
	16.53o

	Rawal
	10.9o

	Gently
	21.58o

	Reikeras
	10.40o

	Personal results
	18,30-33,80°; Average: 22.56o


Table XIII. The value of the declension angle found by me compared to the data in the literature.
During the study period, there was a predominance of trochanteric fractures in relation to femoral neck fractures (more frequent by 45.0%) and in relation to femoral shaft fractures (more frequent by 69.29%).
In the specialized literature, there is a predominance of the female sex, which I also found in the series I watched. Fractures of the upper extremity of the femur are more frequent in females, occurring in 74 cases (52.86% of cases), compared to males in 66 cases (47.14% of cases), with a difference of 5.72% in favour of the female sex. Femoral neck fractures are 4.10% more common in women than men, and trochanteric fractures are 8.0% more common in women. 
According to [Salthzer], in the Netherlands, women were operated on for a hip fracture 1.5-2 times more often than men in the same age group. The female predominance is explained by postmenopausal osteoporosis. 
The most affected age group in subjects with fractures of the upper extremity of the femur is between 75-89 years old (50 cases, 35.71% of cases); This is followed by the age groups 60-74 years old (45 cases, 32.14% of cases), younger than 59 years old (38 cases, 27.14% of cases) and over 90 years old (7 cases, 5.0% of cases). 
The most affected age group in subjects with femoral neck fractures is 60-74 years old. For trochanteric fractures, the age varies between 75-89 years. In the case of femoral shaft fractures, all patients belonged to the young age group: <59 years [Adams, Hesse, Papasimos, Boldin].
In the literature, the average age at which a femoral neck fracture occurs is 78 years, with extremes of 70 years to 84 years [Barei, Sekeito, Jiang, Somashekar]. This age is significantly higher than that found in my sample, where the most affected age group is between 60 and 74 years old. 
In a study of international variations in hip fracture probabilities, Greece was identified as a high-risk country in Europe, along with Germany, Switzerland, Finland, the Netherlands, Hungary, Italy and Portugal. In 2002, 13,611 people over the age of 50 fractured their hips in Greece. 
According to [Salthzer], in the Netherlands the absolute average recovery between 1991 and 2004 was linear, with 230 fractures per year. Given the increasing age of the population, the total number of hip fractures operated on can be expected to be 20,200 in 2010 and 23,900 in 2020.
After [Richmond] in the United States,  about 250,000 hip fractures  occur annually.
[Tjiag] studies mortality within 3 years after surgery. According to him, compared to the general Dutch population of the same age and sex, there was a significant excess of mortality in the 3 years after surgery and especially in the first 12 months. 
After [Salthzer], postoperative hospital mortality fell from 8.1% in 1991 to 5.6% in 2004 and was 1.5 times higher for men aged 70 years or older than for women in the same age group.
[Richmond] evaluates the mortality associated with the hip fracture up to 2 years after the injury. According to him, it has been shown that the greatest risk of mortality from a hip fracture is in the first 6 months after the fracture, and some studies report that the risk is close to the expected mortality after 6 months. However, more recent studies have shown that an increased risk of mortality can persist for several years after the fracture. Patients aged 65-84 had a higher risk of mortality compared to patients aged > or =85.
 [Smith] consults clinical trials on preoperative predictors of mortality after surgery in hip fracture. Following the meta-analysis, the four key characteristics associated with the risk of mortality up to 12 months were abnormal ECG, cognitive impairment, age >85 years, and pre-fracture mobility.
The etiology of femoral fractures in my series, as well as in that of [Dhanwai, Berry, Mautalen] is predominantly made up of trivial falls (84%), especially in elderly subjects. This can be explained by senile and postmenopausal osteoporosis (in women), decreased physical activity, visual acuity disorder, decreased reflexes [Alswat, Han, Sözen, Patel, Alegre, Pouresmaeili].
A variable incidence is observed in relation to the geographical area, thus explaining the percentage difference in the frequency of fractures between continents, or different countries of the same continent, especially in Europe. Percentage differences can be observed even between the different areas of the same country [Ishii, Rau].

	Country
	Years of study Incidence

	Malaysia
	1996-1997	50

	Crete
	1986                       100

	Spain
	2002                        694

	Morocco
	2002                        48

	South Korea
	2002-2006            126,9

	Norway
	2004-2005           346-758

	Ecuador
	2005                        49,5

	Lebanon
	2007                        147

	Iran
	2007                     206-214

	Greece
	2016                      672,2

	Athens
	2017                      343,9

	Personal Results (Naousa)
	2018-2024             20,96


Table XIV. Geographical variation in the incidence of hip fractures per 100,000 inhabitants, according to the Elderly Health Journal 2019.
	In my study, carried out in the Naousa region, the frequency of fractures of the upper extremity of the femur, I found it in a percentage of 20.96% of cases, compared to 100,000 inhabitants. This percentage is much lower than in the rest of Greece and in the cases cited in the literature. The low percentage we found would be due to the fact that some patients prefer to be treated in other regions of Greece, especially in Athens, or even at other hospitals in the Naousa region.
Length of hospital stay: In my study, the average length of hospital stay was about 22 days, with extremes ranging from one day to 44 days. 
	After [Tjiang], the average length of hospital stay was 21 days (range: 2-98 days). The independent pre-operative predictors for a longer period of hospitalization were ADL dependence, home residence, and poor ambulation. The predictors for permanent institutionalization were: previous stay in an institution and the presence of dementia.
After [Salthzer], the average period of pre- and postoperative hospitalization was halved during the period under investigation (1991-2004).

CONCLUSIONS
	The study has two structural peculiarities: 
- the anatomical part was performed on the femurs in Constanta, Dobrogea, the area where I graduated university as a medical student; 
- the clinical part was performed in the northern area of Greece (Noussa), the region where I work as an orthopedist. 
Studies on dry femurs are less common in the literature and specific to the relatively large number of cases we have worked on (128 cases), compared to [Reikeras, 48 cases], [Minakshi, 91 cases], [Rawal, 98 cases] and [Lin, 100 cases]. More numerous cases were found in [Wegrzyn, 151 cases], [Unannuntana, 200 cases], [Cho, 202 cases], [Husmann and Mokrovic, 300 cases] and [Acar, 380 cases], but these studies were carried out on radiographs.
Regarding the anatomical part, we found that the right/left asymmetries between the anatomical landmarks of the two femurs are frequent, regarding dimensions (height, width, thickness), shape and trajectory (orientation). 
Frequently, the minimum and maximum results were found in a single specimen, most of the results being included in this range.
The morphometric differences between the anatomical landmarks of the anterior and posterior faces of the anatomical neck of the femur are due to the fact that the circumference of the femoral head is not rectilinear, presenting convexities (more frequently), extending on the surfaces of the neck and concavities, which distance it from the faces of the neck. They are also due to the medial and lateral inclinations of the greater trochanter, which is not always in an upright position, as well as the fact that the upper face (edge) of the neck, which can be inclined anteroposteriorly, decreases the height of the posterior face. Another cause of these morphometric differences between the two faces of the anatomical neck would be due to the fact that the two faces are not flat along their entire length, presenting some slightly concave and convex portions. So, the two faces are not parallel to each other.
The frequently large width of the intertrochanteric line leads some authors to call it the anterior intertrochanteric crest.
	After consulting the specialized literature, we found population and ethnic differences between the values of the anatomical landmarks. We note the high diversity in the morphology of the proximal femur, not only between racial and ethnic groups, but also according to the geographical regions of the same population. All these concludes that the hip replacement system is specific to each population. For example, hip prostheses based on European data are unsuitable for Asians or Americans. They are compatible when the morphological parameters are similar.
Fractures of the upper extremity of the femur continue to be problematic even these days, not because of their diagnosis, but because of their management. These are fractures whose main causes are falls, especially in the elderly, without forgetting the importance of traffic accidents, especially in young people. 
The treatment is surgical, with the objective of early mobilization and the best possible restoration of the functional state prior to the trauma. But this treatment faces problems related in particular to the nature of the fracture and the technique of the intervention. At the end of this study, I would like to make some important clarifications: 
- the frequency of fractures is increasing more and more, hence the importance of their prevention; 
- the need for osteoporosis treatment;
- the obligation of early intervention;
- the importance of post-operative follow-up.
Arthroplasty seems to have advantages, if a rigorous technique is followed, and deserves a place of honour in the vast therapeutic methodology of fractures of the upper extremity of the femur, especially in the elderly. 
Osteosynthesis is a fairly simple technique and currently constitutes an enormous therapeutic progress. 
This study highlighted the delay in consultations for femoral fracture, facts that highlight the need for effective emergency management. For trochanteric fractures, external surgical approaches were preferred, the standard gamma nail, in femoral neck fractures GARDEN IV deprived bipolar treatment. The "excellent/good" functional results reflect the success of the surgeries, and the high frequency of anatomical reductions emphasizes the attention paid to the quality of the procedures.
The incidence in the same age range is higher in women, but men have a higher hospital mortality. It is estimated that the decrease in hospital mortality and the decrease in the length of hospitalization will increase the need for nursing home care for this category of patients. According to Salthzer, in 2004, compared to 1991, there were 2.5 times more patients admitted to a nursing home.
This review identified the characteristics of patients at high risk of mortality after hip fracture surgery beyond the perioperative period who may benefit from appropriate assessment and management. I consider that my study is an important guide for the morphologist, but also for the orthopedic surgeon.
ORIGINALITY OF THE THESIS
It is the only complete study of fractures of the upper extremity of the femur performed at the level of this hospital in the Naousa region.
Description of the morphology of the anatomical landmarks of the upper extremity of the femur on dry femurs existing in the anatomy laboratory of the Faculty of Medicine in Constanta and of the clinical cases existing at the hospital in Naousa.
First of all, it is worth mentioning the large number of personal cases on which the study on femoral morphology was performed (128 dry femurs), compared to other studies in the literature. This allowed to make a comparison of the anatomical landmarks followed with those already described in specialized literature. More than this, the cases I studied can now be used by other authors as a comparison to the cases they analyse.  
The results obtained in my study are presented according to the sex of the subjects and comparatively right/left, aspects rarely encountered in the literature or even not reported by most of the cases’ authors. 
These results are supported by tables, charts and especially by a large number of conclusive images, which confirm the veracity of the results obtained.
Presentation of morphological variants of the anatomical landmarks followed, especially morphometric, but also of shape, mentioned as a percentage and exemplified with images that do not put any sign of suspicion on those mentioned.
A series of angles at the level of the upper extremity of the femur not mentioned in the consulted literature were measured, angles that I believe are important in the recovery of the femur after the fracture or in the execution of the hip prosthesis:
- the angle that is formed between the axis of the anatomical neck and the vertical axis (height) of the great trochanter;
- the angle between the upper edge of the neck and the height of the large trochanter;
- the angle between the height of the great trochanter and the axis of the anatomical neck;
- the angle between the axis of the neck anatomically horizontal carried through the surgical neck.
Comparison of the morphological characteristics right and left, this aspect being less rare or even not mentioned in the consulted literature. 
Consulting a rich and varied bibliography, starting from the second half of the 19th century and up to the present day, with articles published in 2023. 
The capitalization of the results presented in this study through communications at scientific events, as well as the publication in extenso of three articles in Romanian journals, journals rated B+ or BDI. 
Description of the treatment methods used in this hospital, through which good and very good results were obtained, with a very low mortality of the patients under observation.
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