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Abstract: Diabetes mellitus (DM) is a metabolic disorder resulting from a defect in insulin 

secretion, and it has been described as a public health challenge of the 21st century. A survey 

was carried out in Gashua metropolis Yobe State Northeas Nigeria between August, 2021 and 

February, 2022,  to ascertain the prevalence of Diabetes mellitus (DM) among the residents. Out 

of One hundred (100) blood samples that were collected from  age group 15-60 years and 

analysed in the Haematology unit, Yobe State Specialist Hospital Gashua, prevalence rate of 

14(14. 0)% was observed . The gender of study population was also considered where more 

positive samples were observed among females than their male counterparts. The higher 

prevalence of Diabetes mellitus recorded could be attributed to increase in individual-level risk 

factors. There is a need for strategic planning towards change in lifestyle amongst in order to 

reduce the devastating effects of the disease. 

Keywords: Prevalence, Diabetes, Residents, Gashua, Yobe, Nigeria. 

 

Relevance. In the world, according to WHO, “...every year 5.8 million people die from severe 

injuries, and the number of people who become severely disabled exceeds this figure by more 

than three times. The mortality rate for abdominal injuries in combination with traumatic brain 

injury is 72.3%, for thoracoabdominal injury - 47.3%, in combination with damage to the 

musculoskeletal system - 38%. Today, numerous scientific studies are being conducted to 

improve the diagnosis and treatment of patients with polytraumas. Methods for improving and 

using minimally invasive approaches and low-traumatic devices for external fixation are being 

studied, algorithms and markers are being developed to reduce the mortality rate and possible 

complications. The complex multicomponent reaction of the body to severe mechanical damage 

is considered as a single whole in the interaction of all the links that make it up. In this regard, 

the study of the immunology of trauma is an important direction in the study of traumatic disease 

(TB), and deepening knowledge in this area will significantly improve the effectiveness of 

medical care for victims, providing the opportunity for earlier correction at the pathogenetic 

level. The introduction in our country of modern technologies using the basic principles of 

“Damage control” has improved the results of treatment of victims with polytraumas, however, 

the frequency of unsatisfactory results of surgical treatment still remains high. The action 

strategy for the five priority areas of development of the Republic of Uzbekistan for 2017-2021 

sets the task of “developing and improving the system of medical and social care.” In accordance 

with this, the use of new technological solutions for transosseous osteosynthesis and assessment 

of markers of the systemic inflammatory response of the body (SIRR) in fractures of long bones 

of the lower extremity with multiple and combined injuries to prevent and reduce the disability 

of patients and improve their quality of life is one of the pressing problems of traumatology and 

orthopedics . 
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Purpose of the study: improve the results of treatment of fractures of long bones of the lower 

extremitiesfor multiple and combined injuries, byRdevelopment and implementation of an 

optimal method of osteosynthesis with correction of the systemic inflammatory response of the 

body and a method for predicting the course of a traumatic disease. 

Object of studyThere were 226 patients with fractures of the long bones of the lower extremities 

with multiple and combined injuries treated at the TMA Multidisciplinary Clinics over the period 

from 2011. By 

2019 

Research methods.During the study, the following methods were used: clinical, instrumental (x-ray, 

multispiral computed tomography, Doppler ultrasound scanning of the vessels of the lower 

extremities, ultrasound densitometry of the calcaneus), SVOO markers, experimental and statistical 

methods. 

We have developed 3 models of devices, new designs and devices for osteosynthesis of fractures 

of the proximal end, tibia and pelvic bones with central dislocation of the femoral head and 

received patents: 

1. Rod apparatus for the treatment of long bone fractures. Utility model FAP No. 00737 dated 

06/08. 2012 

2. Device for the treatment of fractures of the proximal end of the femur. Utility model FAP No. 

01180 dated 02.22.2017 

3. Method for treating fractures of the pelvic bones, acetabulum and central dislocations of the 

femur. Utility model FAP No. 01441 dated November 26, 2019 

In Fig. 3.1. shows a set of parts for a rod apparatus of a new design for the treatment of 

fractureslong bones (Extract from the protocol of the ethical committee No. 1/22-1529 dated 

February 25, 2021). 

 

Rice. 3.1. Photo of a set of parts for a new design rod apparatus 

Rod apparatus for the treatment of long bone fractures (1st model) 

The objective of the proposed device is to increase convenience, stability and ease of use. To 

solve this problem, we have developed a rod apparatus of a new design for osteosynthesis of 

diaphyseal fractures of long bones of the lower limb. The rod apparatus for the treatment of 

fractures of long bones is based on one middle arc support in the form of an arcuate plate with 

two slots along the length, which make it possible to eliminate rotational and longitudinal 

displacements of bone fragments. Threaded ties improve the stability of fixation throughout the 

entire treatment period. 
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The rod apparatus containsfour arc supports (3), connected in pairs by threaded ties (4) and 

cantilever rods (1) installed in brackets (2), (Fig. 3.2). 

 

A b

V 

Rice. 3.2. Rod apparatus for the treatment of fractures of long bones: a – general view, b – 

support, c – view of the arcuate plate from the side of two slots made along the length. 

The device is equipped with a middle support in the form of an arcuate plate (5) with two slots 

(6) made along the length, in which two threaded ties (4) are fixed on opposite sides of the 

support, connecting two supports (3) in pairs, while the brackets (2 ), in which cantilever rods (1) 

are installed, secured to threaded ties (4), and threaded ties (4) are fixed on an arcuate plate (5) 

with two slots made along the length. In Fig. 3.3. a photo-rod device for the treatment of long 

bone fractures is shown: side view (a), front view (b). 

 

 

 

 

 

 

 

 

 

 

(A)      (b) 

Fig.3.3. Photorod apparatus for the treatment of fractures of long bones: side view (a), 

front view (b). 
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Thus, the proposed device is novel and can be used in practical medicine. 

Osteosynthesis technique. The rod apparatus for the treatment of long bone fractures is used as 

follows. The proposed device is applied to the patient on the operating table. The device is 

assembled using arc supports (3) and threaded ties (4), then applied to the damaged segment. 

Under spinal anesthesia, gross mixtures of bone fragments are eliminated and, using an electric 

drill, a channel is formed at the level of the metaphyseal part in the proximal and distal 

fragments and crossing cantilever rods (1) are inserted at 45° to the axis of the bone along the 

frontal plane and rods to each other - 30°, then using brackets (2), fixed to threaded ties (4) and 

distraction is performed. The advantage of the bracket is that it has the ability to change its 

position along the frontal and horizontal planes and can connect cantilever rods with threaded 

rods at any angle of 360o. A control X-ray is taken (Fig. 3.4) and, based on the X-ray images, 

rotational displacements are eliminated using a middle support made in the form of an arcuate 

plate (5), in which two slots are made along the length (6) and threaded ties (4) are installed, 

moving them Using the grooves and based on the control x-ray, the insertion site of the 

cantilever rods (1) is determined and marked on the skin with marks of some kind of dye. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rice. 3.4.Control radiography. 

Cantilever rods (1) should be inserted into the fragments perpendicular to the bone axis. 

Focusing on the designated projection marks, using an electric drill, drill channels in each of the 

fragments along the anterior inner surface of the tibia with a 4 mm drill, through both cortical 

layers, trying, if possible, to go through the central axis of the bone. Then install the first pair of 

cantilever rods (1) in the prepared holes in the anterior-internal direction, retreating 3-5 cm from 

the fracture line, at an angle of 45° and 30° to the frontal plane. In a similar way, after drilling 

the cortical layer, a second pair of cantilever rods (1) is inserted into each of the fragments of the 

tibia in the anterior internal direction and fixed to threaded ties (4) using brackets (2). A control 

x-ray is taken. If it is necessary to eliminate the mixing of bone fragments along the length, use 

the compression-distraction functions of the rod apparatus. A repeat radiograph is taken, and if 

the displacement of bone fragments has been eliminated, compression of the bone fragments is 

given (Fig. 3.5.). 
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Rice. 3.5. Control radiography after completion of surgery 

 

 

Rice. 3.6. General view of the rod apparatus after fixation. 

After inserting each rod into a bone fragment, sterile wipes moistened with alcohol are applied to 

the wound through which the rod passes. 3-5 days after surgery, patients are allowed to walk 

with crutches. A general view of the rod apparatus after fixation on the damaged segment is 

shown in (Fig. 3.6.). 

Device for the treatment of fractures of the proximal end of the femur (2nd model) 

The disadvantage of the known devices is the complexity of the design, inconvenience in use, 

andunstable fixation,antiversion angles of the femoral neck are not taken into account,no 

possibility of compression of bone fragments in the dynamics of treatmentAndlimitation of 

osteosynthesis type of fractures. 

Taking into account the above-mentioned disadvantages of previously proposed devices, a new 

model of the device has been developed for the treatment of fractures of the proximal end of the 

femur, which makes it possible to correct the above-mentioned disadvantages. The proposed rod 

apparatus (Fig. 3.7) contains four arc supports (1) with holes (2), connected in pairs with 

threaded ties (3). The brackets (4) are equipped with holes (5) for fixing to threaded ties (3); it is 

possible to fix cantilever rods (6) in them. The middle support in the form of an arcuate plate (7) 

has two slots (8) along its length, in which two threaded ties (3) are fixed on opposite sides of the 

support (7), connecting two arcuate supports (1) in pairs, and the length of the support ( 7) with 

slots (8) are 4-5 cm longer than the length of the remaining supports (1). The clamp for the 

cantilever rods (9) is made in the form of a combined cylinder (10) and parallelipiped (11) and is 

installed at an obtuse angle α=115-145°. Angle α is selected depending on the anatomical 

features of the patient’s neck-diaphyseal angle in the designated interval, the average statistical 

angle is 127° relative to the vertical axis y of the device, while the cylindrical part (10) is made 

with three holes parallel to its axis d for cantilever rods (9) and is installed coaxially with the 
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neck, and on the sides of the parallelipiped (11) there are holes (12) in which two U-shaped 

threaded ties (13) with upper parts (14) are fixed. The ends of the U-shaped threaded ties (13) are 

fixed in the slots (8) of the middle support (7), while the upper parts (14) of the U-shaped 

threaded ties (13) act as the axes of these threaded ties (13) and allow them to change its position 

relative to the latch. A drawing of the device and a general view of the rod apparatus for the 

treatment of the proximal end of femur fractures are shown in Figure 3.7. and 3.8. 

                     A) b) 

Rice. 3.7. Rod apparatus for the treatment of fractures of the proximal end of the femur, a 

– front view, b – side view 

Osteosynthesis technique. Closed reduction of femoral fragments is carried out on an 

orthopedic table under the control of an electron-optical converter (EOC) or through a series of 

control X-rays. The device is assembled using arc supports (1) with holes (2) for threaded ties 

(3), then applied to the damaged segment. After spinal anesthesia under the control of an image 

intensifier, gross mixing of bone fragments is eliminated using the Whitman method (Fig. 3.9). 

Using an electric drill, an Ilizarov wire is inserted into the neck of the femur (Fig. 3.10) and a 

canal is formed using a cannulated cutter (or drill), (Fig. 3.11.) and a Shchanz rod (9) is inserted 

into the formed canal, at an angle of 60° to the frontal plane, (Fig. 3.12.). 

                                    

Rice. 3.8. ABOUTgeneral view of the rod 

device for the treatment of fractures of the 

proximal end of the femur 

Fig. 3.9. Under the control of the image 

intensifier, bone fragments are 

repositioned according to the Whitman 

method 
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Rice. 3.10.Control of insertion of the needle 

under the image intensifier tube. 

Rice. 3.11. Formation of a canal with a 

cannulated cutter into the neck femur 

under the image intensifier. 

Two more channels are formed parallel to each other and the axis of the femoral neck; two more 

clamp rods (9) are inserted into the formed channels (Fig. 3.13.). 

    

Rice. 3.12. Insertion of the Schantz rod into 

the formed canal in the femoral neck under 

the image intensifier. 

Rice. 3.13. In parallel, a Schantz rod was 

inserted into the femoral neck under the 

image intensifier. 

In this case, the retainer is fixed in the slots (8) of the arcuate plate (7) using U-shaped threaded 

ties (13). Rotational displacements are also eliminated with the help of a middle support made in 

the form of an arcuate plate (7), in which two slots (8) are made along the length and threaded 

couplers (3) are installed, which can move in the slots (8). Then the latch is installed at an obtuse 

angle α=115-145° relative to the vertical axis y of the device using two U-shaped threaded ties 

(13) installed in the holes (12) of the parallelipiped part (11) of the latch, the installation height 

of the U-shaped threaded ties (13 ) in the slots (8) of the middle support (7) are adjusted, 

achieving a coaxial position of the cylindrical part (10) of the fixator with the neck of the femur, 

while the angle α, depending on the anatomical features of the patient, varies in the range of 115-

145°, thereby fixing the fragments. In Fig. Figure 3.14 shows a general view of the rod apparatus 

for the treatment of fractures of the proximal end of the femur. 
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Fig.3.14. General view of the rod apparatus after osteosynthesis for a fracture of the 

proximal end of the femur. 

In order to stabilize the bone fragments, the cantilever rods (6) are installed intersecting: the first 

pair in the proximal part of the femur and two pairs on the upper third and middle third of the 

femur, at an angle of 45° along the axis of the femoral segment and 30° in relation to each other 

of the cantilever rods to the frontal plane, if necessary, additional pairs of cantilever rods 6 can 

be installed and fixed on threaded ties (3). 

Advantages of using the developed external fixation rod devices 1 and 2 –y models: 

 Due to its minimal invasiveness, it can be used in the first hours after injury, and early stable 

fixation of bones in long bone fractures helps reduce pain, which is an anti-shock measure; 

 Technical conditions and arrangement ensure reposition of bone fragments and stable 

fixation; 

 Corrects the antiversion angle of the femoral neck and the neck-shaft angle in subtrochanteric 

fractures; 

 There is a possibility of compression of bone fragments in the dynamics of treatment; 

 The versatility of osteosynthesis for different types of fractures; 

 Facilitates patient care and provides the opportunity for early activation and rehabilitation, 

reduces the possibility of developing complications. 

Method for treating fractures of the pelvis, acetabulum and central dislocations of the 

femur (3rd model) 

The combination of fractures of the pelvic bones, acetabulum and central dislocations of the 

femoral head is one of the leading causes of severe diseases and disability. At the moment, there 

are many known ways to treat acetabular fractures and their consequences. However, there is 

insufficient stability and functionality of the hip joint, and the impossibility of reducing the 

central dislocation of the femoral head when combined with ilium fractures. These methods, 

when implemented, even with strict adherence to all additional recommendations and operations, 

such as precise reposition of bone fragments when they are displaced, postoperative observation 

and adjustment of the position of bone fragments during secondary displacement, stable fixation, 

minimally invasive intervention, have unsatisfactory treatment results. Long-term consequences 

of unsatisfactory reposition and unreliable fixation of fragments are coxarthrosis, heterotopic 

ossification, aseptic necrosis of the femoral head. 
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In this regard, we have set the task of increasing the stability and functionality of the hip joint, 

the possibility of reducing the dislocation of the femoral head in combination with fractures of 

the ilium, and conducting effective osteosynthesis in combination of fractures of the proximal 

end of the femur, pelvic bones and the floor of the acetabulum. To solve the problem, we 

developed a rod device of the 3rd model (Fig. 3.15.), which allows the reduction of the central 

dislocation of the femoral head, With implementation of reposition bone fragments bottom 

acetabulum, With fixation of bone fragments of the pelvis and a combination of fractures of the 

proximal end of the femur. 

 

Rice. 3.15. General view of the device for the treatment of pelvic bone fractures, the bottom 

of the acetabulum and central dislocations of the femur bones (3rd model). 

Osteosynthesis technique. Position the patient on his back, under spinal anesthesia, in order to 

reposition the bone fragments of the bottom of the acetabulum and reduce the central dislocation, 

insert an Ilizarov wire into the neck of the femur and, using a connulated cutter, form two 

channels parallel to each other and to the axis of the femoral neck and at 60o to the axis of the 

femur (Fig. 3.13.). Next, the cantilever rod is inserted into the formed channel, and the retainer is 

secured in the slots of the arcuate plate using U-shaped threaded ties. Next, a wire is passed at 

the level of the anterior superior and anterior inferior iliac spine, which serves as a conductor for 

forming a canal with a cannulated cutter (Fig. 3.16. and Fig. 3.17.) and cantilever rods are 

inserted. 

  

Rice. 3.16. Formation of a canal along the 

anterosuperior and anterioinferior iliac 

spine 

Figure 3.17. Insertion of the formed canal 

rods along the anterior superior and anterior 

inferior iliac spine 
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Then the first part is connected to the second part of the apparatus (Fig. 3.18.) and distraction is 

given on the lower limb until the central dislocation of the femoral head is reduced, with the 

elimination of the mixing of bone fragments of the bottom of the acetabulum under the control of 

the image intensifier. 

Advantages of using the developed external fixation rod apparatus of the 3rd model: 

 Due to its minimal invasiveness, it can be used in the first hours after injury, and early stable 

fixation of the pelvic bones helps stop bleeding, reduce pain and is an important point in anti-

shock measures; 

 Technical conditions and arrangement ensure reposition of bone fragments and provide 

stable fixation; 

 There are various options for the configuration of the device depending on the fractures of 

the pelvic bones, and the possibility of installing the device of the “pelvis-femur” system 

allows you to reduce bone fragments of the bottom of the acetabulum with reduction of the 

central dislocation of the femoral head; 

 

Figure 3.18. General view of the device after installation. 

 Facilitates patient care and provides the opportunity for early activation and reduces various 

secondary complications. 

Clinical example. 

Patient A., born in 1980 Diagnosis. Combined injury. CCI. Concussions. Closed fracture of the 

iliac wing, the bottom of the acetabulum on the right with mixed bone fragments. Contusion of 

soft tissues of the lumbar spine. Abrasion of the right elbow joint. According to the AO 

classification -2018.62B3.3 (Fig. 3.19.). 

From the anamnesis, according to the patient, he fell from a 2-3 meter height 1 hour before 

admission. 

After a clinical and radiological examination and exclusion of damage to internal organs, the 

right lower limb was placed in skeletal traction with a load of 6.0 kg. After preoperative 

preparation, on the 2nd day from the moment of injury, aSteosynthesis of ANF pelvic bones 

model 3(Fig. 3.20). 
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On the 5th day after the injury, the patient was prescribed a course of rehabilitation measures: the 

patient began to walk independently with the help of crutches. 

      A B IN 

Rice. 3.19.A- upon admission, B - 3D (side view), C - 3D (rear view) 
 

     A B 

     IN G 

d 

Rice. 3.20. After surgery. Negative A - front view, B - top view, C - 3D front view, D - 3D 

rear view, D - 3D view above 
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Rice. 3.21. After 4 weeks, the Patient began to walk with the help of crutches. 
 

     

A      B 

Rice. 3.22. After 24 weeks. A-3D in front, B-3D in back. 

The postoperative period proceeded without complications, which allowed the patient to be 

discharged from the hospital on the 16th day in satisfactory condition. After 4 weeks, the patient 

began to walk with the help of crutches (Fig. 3.21). After 24 weeks, fusion of the bone fragments 

was observed (Fig. 3.22), after which the device was dismantled. At a follow-up examination 

after 12 months, the x-ray (Fig. 3.23) shows restoration of the anatomical structure. 

 

A      B 

Rice. 3.23.After 1 year. A-3D front view, B-3D top view. 
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On functional examination, the patient walks independently, without pain, but complains of 

limited flexion in the right knee joint by 5 degrees compared to the healthy side (Fig. 3.24). 

 

   A B 

Rice. 3.24. Functional result, after 12 months. (A and B). 

The proposed ANF method was used in 4 patients and in all cases positive results were obtained, 

and they are not included in our studies. The proposed ANF is currently under study and will be 

provided in future scientific research papers. 

Thus, from one set of parts for the rod apparatus, we developed ANF rod apparatuses of 3 

models and achieved the functionality of the new design to the point of universality. Minimally 

invasiveness, which is the main functional component for ANF and can be used in the first hours 

after injury, and early stable fixation of bones of fractures of long bones helps reduce pain, 

which is an anti-shock measure for combined injuries. Technical conditions and layout ensure 

reposition of bone fragments in all planes of mixing and stable fixation. Facilitates patient care 

and the possibility of early activation and rehabilitation and reduces the development of 

complications. 

Conclusions. The advantages of AVF developed by our design are as follows: 

 ease of installation on injured limbs; 

 reduces the time of surgical placements. 

 The developed device complies with the laws of biomechanics, the “metal-bone” distance is 

maintained throughout the entire limb due to the stepped shape of the device, which enhances 

stability and maintains it until the consolidation of the fracture occurs. Also, when walking, 

the load on the fracture area is reduced. 

 carrying out early osteosynthesis with an external fixation device for fractures of long bones 

in victims with multiple fractures allows to stabilize the general condition of patients and the 

local condition. 

 makes it possible to carry out early development of movements in adjacent joints. 

 preserves parafracture hematoma and nutrient vessels and creates conditions conducive to the 

fusion of bone fragments. 
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 rigid stabilization of bone fragments eliminates pain, which promotes early activation of 

patients and anatomical and functional recovery. 

Based on the experimental studies of the spatial fixation apparatus and the obtained numerical 

results of laboratory tests, appropriate conclusions can be drawn.A technique has been developed 

for measuring micro-displacements of parts of the spatial fixation apparatus system under the 

action of tensile, compressive and torsional loads of varying intensity, models 1 and 2. 
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