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Abstract  Surgical materials of 45 patients of different ages who underwent surgery for pseudoarthrosis of the tibia were 

subjected to pathomorphological examination. It was found that in the formation of pseudoarthrosis of the tibia, not only the 

blood vessels supplying the bone with blood, but also the state of the blood vessels of the surrounding tissues play an 

important role. One of the important factors leading to the formation of pseudoarthrosis is a long-term violation of 

hemodynamics in the bones and surrounding tissues, especially after post-traumatic fractures. 
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1. Introduction 

Congenital pseudarthrosis of the tibia is often associated 

with neurofibromatosis-1, an autosomal dominant disorder 

with a frequency of 1 in 4000 births. About 40 to 80% of 

cases of CPT are neurofibromatosis-1 carriers, but less than  

4% of cases of neurofibromatosis-1 show the presence of 

CPT and bowing of the tibia [4]. The treatment of atrophic 

pseudoarthrosis with bone and soft tissue defects is particularly 

challenging and places high demands on reconstructive 

orthopedic and trauma surgery [9,7]. Atrophic pseudoarthrosis 

is associated not only with bone loss but also with trophic 

changes in soft tissues, which can lead to fracture stability 

and limb loss. In addition, the inability to save the limb can 

even lead to fatal consequences [3,6]. Due to prolonged 

hospitalization, delayed treatment, and the need for bone and 

soft tissue reconstruction, multiple surgical procedures, as 

well as loss of function of the affected limb, affect the quality 

of life of patients with health-related problems [8,10,11]. 

Research objective: To identify pathomorphological 

changes in the structures of pseudoarthrosis of the tibia. 

2. Materials and Methods 

The surgical materials of 45 patients of different ages who 

underwent surgery for false joint of the tibia at the Department 

of Pathological Anatomy of the Multidisciplinary Clinic  

of Samarkand State Medical University were subjected to 

macroscopic and microscopic examination. Of these, 38 were  
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men (84%), 7 (16%) were women. Of these, 21 were 25-44 

years old (young people) with an average time of injury and 

surgery of 6±2.0 months, 13 were 45-59 years old (middle- 

aged people) with an average time of injury and surgery of 

10±2.0 months, and 4 were 60-70 years old (elderly people) 

with an average time of injury and surgery of 12 months  

or more. Bone tissues were decalcified in 10% nitric acid, 

and paraffin blocks were prepared from them. Sections 3-6 

μm thick were taken and stained with hematoxylin-eosin. 

Morphological analysis of micropreparations was performed. 

Histological preparations were studied and photographed 

using a LeicaGME microscope (Leica, India) and a LeicaEC3 

digital camera (Leica, Singapore) and a Pentium IV computer. 

Photo processing was performed using Windows Professional 

programs. 

3. Results and Discussion 

It is known that the blood vessels of the periosteum are 

supplied with blood through blood vessels branching from 

the branches of the muscular and facial arteries. The vascular 

branches form peculiar tangles in the periosteum, from which 

small branches enter the compact layer of the bone through 

the channels. Some of them reach the endosteum and bone 

marrow. The tibia is supplied with blood from 3 sources 

(feeding artery, periosteal network and epiphyseal vessels). 

The diaphyseal zone is supplied with blood mainly through 

the periosteal network and intraosseous arteries. Arterial 

anastomoses are poorly developed in the epiphyseal and 

diaphyseal parts. The periosteal blood vessels are located 

less frequently in them than in the metaphyseal part. 

Pseudoarthrosis - we detect spasmodic blood vessels in the 
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soft tissues around the joint, swelling of endothelial cells and 

pyknotic state of the nuclei. Sclerotic processes develop in 

the periosteum and walls of blood vessels within the bone of 

pseudo-joints that have not been eliminated for a long time 

(Figure 1, 2). 

 

Figure 1.  Advanced sclerotic process of blood vessels in the periosteum. 

Stained with hematoxylin-eosin. Objective-40, eyepiece-10 

 

Figure 2.  Sclerotic process of the blood vessels of the periosteum. Stained 

with hematoxylin-eosin. Objective-40, eyepiece-10 

The revascularization process was advanced in the areas 

of tibial pseudoarthrosis (Figure 3) and their completeness 

was noted. 

 

Figure 3.  Revascularization process in the pseudoarticular areas of the 

tibia. Stained with hematoxylin-eosin. Objective-40, eyepiece-10 

Chondroblasts and foci of ossification are detected in 

areas of hyperemia (Figure 4). 

 

Figure 4.  Cartilage tissue (chondrocytes) in the area of pseudoarthrosis of 

the tibia. Stained with hematoxylin-eosin. Objective-40, eyepiece-10 

Proliferation of fibrous tissue cells is noted around and 

between them. Also, the state of hypervascularization is 

noted in the areas where the bone pack is formed. 

Understanding the processes of bone tissue repair is of 

great importance in the clinical practice of treating a 

complication of bone fracture, such as pseudoarthrosis, since 

there are often inconsistencies in the definitions of these 

concepts [1,2]. For this, the elimination of pathomorphological 

changes in pseudoarthrosis and hemodynamic disorders is   

a good outcome. The pseudoarthrosis-bone junction is 

characterized by the presence of giant osteoclasts. The bone 

adjacent to the pseudoarthrosis has an hourglass appearance 

with atrophy of the bone ends. All these changes signify bone 

remodeling defects [5] In mixed-type CPT, cystic intracortical 

lesions resulting from excess bone resorption, deformity   

of the bone, and sclerosis are present [12]. In our study, a 

predominance of sclerotic processes in blood vessels was 

observed. 

4. Conclusions 

Thus, in the formation of pseudoarthrosis, not only the 

blood vessels supplying the bone with blood, but also the 

state of the blood vessels of the surrounding tissues play an 

important role. One of the important factors leading to the 

formation of pseudoarthrosis, especially after post-traumatic 

fractures, is a prolonged violation of hemodynamics in the 

bones and surrounding tissues. Sclerotic processes develop 

in the periosteum and walls of the intraosseous blood vessels 

of pseudo-joints, where the blood vessels of the bone have 

not been eliminated for a long time. Around them and 

between them, an increase in fibrous tissue cells is noted. 

Also, hypervascularization is noted in the areas where the 

bone mass is formed. Such hemodynamic disturbances 

should be taken into account in treatment measures. 
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