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 Abstract 

 
Congenital pseudarthrosis of the tibia is a rare but clinically significant condition that 
leads to progressive deformity of the lower limb, impaired bone regeneration, repeated 
fractures, and substantial long-term functional limitations in affected children. 
Although the disorder has been described for more than a century, its underlying 
mechanisms remain incompletely understood, and current evidence points to a 
complex interaction of genetic, molecular, and biomechanical factors that contribute to 
the formation of fibrous nonunion. A wide range of therapeutic strategies has been 
proposed, including intramedullary fixation, circular external fixation using the 
Ilizarov technique, vascularized bone grafts, combined surgical approaches, and 
modern procedures aimed at creating a stable tibiofibular bone block. Despite 
significant progress in surgical management, the risks of persistent nonunion, recurrent 
deformity, and refracture remain considerable. Parallel to surgical advances, biological 
and pharmacological methods intended to enhance bone healing—such as bone 
morphogenetic proteins, bisphosphonates, platelet-rich plasma, cellular therapies, and 
engineered osteogenic constructs—are being actively explored, although current 
clinical evidence remains heterogeneous. Given the variability of treatment protocols 
and the limited number of high-quality comparative studies, a comprehensive 
synthesis of available data is essential for identifying the most effective approaches and 
guiding future research. This review summarizes contemporary knowledge on the 
pathogenesis, clinical presentation, and treatment strategies for congenital 
pseudarthrosis of the tibia and highlights the need for standardized protocols and 
multicenter studies to improve long-term outcomes in pediatric patients.  

 
Keywords: congenital pseudarthrosis of the tibia, Ilizarov apparatus, intramedullary 
rod, cross-union. 

 

 

1. Introduction 

Congenital pseudarthrosis of the tibia (CPT) is a 

rare and severe form of tibial dysplasia and remains one 

of the most challenging conditions in pediatric 

orthopedics due to its resistance to treatment and high 
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recurrence rates [1,2]. The condition typically presents 

with anterolateral tibial bowing that progresses to 

spontaneous or low-energy fractures and nonunion, 

ultimately leading to functional impairment and limb 

deformity [1,3,4]. Reported incidence ranges from 1 per 

140,000 to 1 per 250,000 live births [1]. 

A strong association between CPT and 

neurofibromatosis type 1 (NF1) has been well 

documented, with NF1 present in 38–90% of affected 

children [5-12]. Recent genetic and molecular studies 

have demonstrated that dysregulation of the rat 

sarcoma–mitogen-activated protein kinase kinase–

extracellular signal-regulated kinase (RAS–MEK–ERK) 

signaling pathway, NF1 germline mutations, somatic 

mosaicism, and altered osteoblastic differentiation play 

a central role in CPT pathogenesis [13-17]. 

Histologically, CPT is characterized by a fibrous 

hamartoma with low osteogenic and high 

osteoclastogenic potential, explaining the high risk of 

nonunion even after adequate surgical management 

[18-24]. Furthermore, several studies have revealed 

alterations in serum growth factor profiles, periosteal 

proteomics, and exosome-mediated signaling, which 

contribute to impaired bone regeneration in these 

patients [18,25,26]. 

Clinically, CPT manifests with progressive tibial 

deformity, limb shortening, ankle valgus, and 

functional impairment, while bilateral involvement 

remains extremely rare [10,11,27-29]. In addition to 

orthopedic complications, CPT imposes a significant 

psychosocial burden on children and their caregivers 

[8]. 

Despite advances in orthopedic surgery, achieving 

durable bone union and preventing refracture remain 

challenging. Numerous surgical strategies have been 

proposed, including intramedullary fixation, circular 

external fixation using the Ilizarov method, 

vascularized bone grafts, combined fixation techniques, 

and the more recent cross-union protocol [30-57]. The 

introduction of biological and pharmacological 

adjuvants ‒ such as bisphosphonates, bone 

morphogenetic proteins, platelet-rich plasma, and 

osteogenic organoids—has expanded therapeutic 

possibilities; however, available evidence remains 

heterogeneous and is based mostly on small, non-

comparative studies [58-81]. 

Given the variability in treatment protocols and 

the limited number of high-quality studies, a structured 

synthesis of current evidence is needed. Therefore, the 

objective of this review was to summarize 

contemporary surgical and biological treatment 

strategies for CPT in children, compare their reported 

outcomes, and identify factors associated with 

treatment success and refracture.  

    2. Methodology 

This review involves data collected from various 

studies, and some of the references have been taken 

from articles published in journals like PubMed, 

Scopus, and Web of Science and utilized the keywords 

to sensitize or search: congenital pseudarthrosis of the 

tibia, Ilizarov apparatus, intramedullary rod, cross-

union. We excluded the article that was incomplete, not 

in the English language, or duplicate. Studies have been 

made on patients presenting with CPT.  

3. Etiology and Pathogenesis 

CPT is recognized as a genetic disorder with 

incompletely understood pathogenetic mechanisms. 

According to Agrawal et al. and Yang G et al., in 38–

90% of cases, the disease is associated with NF1, and 

fibular anomalies are observed in 60–90% of cases [9-

11]. The findings of Zhu et al. further support a strong 

association with NF1: among 75 patients with CPT, up 

to 84% showed clinical signs of NF1 [12]. Mutations in 

the NF1 gene lead to increased activation of the RAS 

pathway and subsequent clinical consequences. 

Elevated levels of active RAS protein trigger the MEK–

ERK signaling cascade [13]. Single-cell sequencing of 

samples obtained from pseudarthrosis sites and iliac 

crest bone identified expression signatures indicating 

upregulated MAPK pathway activity in 

pseudarthrosis-derived cells [14]. 

Zheng et al. reported the presence of somatic 

mosaicism in this patient population: monoallelic NF1 

inactivation was found in 21% of patients without NF1, 

whereas biallelic inactivation was detected in 83.3% of 

patients with NF1-associated CPT in pseudarthrosis 

tissue. These findings highlight that both germline and 

somatic alterations in NF1 may play critical roles in 

disease pathogenesis [15]. 

The study by Wang et al. expanded current 

knowledge of the genetic background of CPT. In a 

cohort of 159 patients, whole-exome sequencing 

identified rare loss-of-function (LoF) variants affecting 

NF1, GLI3, MRC2, PTH1R, RYR1, NPR2, and ITGA11. 
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These mutations are associated with disturbances in 

osteogenesis and ossification processes, suggesting 

their contribution to the complex molecular network 

underlying CPT [16]. Xu et al. identified a novel p.E291* 

mutation resulting in the loss of multiple functional 

domains, including CSRD, GRD, TBD, SEC14-PH, CTD, 

and NLS, which may explain the severe clinical 

manifestations observed in CPT [17]. 

Liu et al. reported proteomic differences in CPT 

patients: 347 proteins were differentially expressed in 

NF1-associated cases, and 467 in non-NF1 cases, with 

231 proteins overlapping between the two groups, 

suggesting shared pathogenic mechanisms [18]. The 

remaining differences support the existence of multiple 

pathogenic phenotypes that require further clarification 

[19]. Lee D.Y. et al. demonstrated that circ_0000888 

suppresses miR-338-3p activity and enhances PTN 

expression, thereby increasing the viability and 

osteogenic differentiation capacity of CPT-dPMSCs 

[22]. Perrin showed that combined MEK–SHP2 

inhibition prevents fibrous nonunion in an NF1 model 

[14]. Novel regulators of osteogenesis have been 

identified, including METTL3 (enhancing MSC 

differentiation through the HOXD8/ITGA5 axis), miR-

30a (inhibiting osteogenesis by suppressing 

HOXD8/RUNX2), and circ_0000888/miR-338-3p/PTN 

(modulating osteogenic activity) [21]. 

The primary lesion in CPT is a hamartoma, a 

dysontogenetic formation characterized by low 

osteogenic and high osteoclastogenic potential. 

Hamartoma develops due to aberrant growth of 

periosteal cells that fail to undergo terminal osteoblastic 

differentiation and arrest at a specific stage of this 

process [22]. Diaz-Solano et al. conducted histological 

studies of hamartomas and found spindle-shaped 

mesenchymal cells, but no osteoblasts, osteoclasts, 

chondrocytes, or adipocytes responsible for 

osteogenesis were detected [23]. 

Several studies indicate that mesenchymal stem 

cells (MSCs) are not the primary cause of impaired bone 

regeneration in CPT patients [10,22]. Cho et al. 

investigated the immunophenotype of hamartoma cells 

compared to periosteal cells from non-CPT patients and 

analyzed mRNA expression of BMP-2, BMP-4, and their 

receptors using reverse transcription PCR. They found 

that hamartoma cells did not undergo osteoblastic 

differentiation in response to BMP stimulation and 

exhibited higher osteoclastogenic potential compared 

to control periosteal cells [24]. 

Patients with CPT demonstrate low bone 

regenerative capacity, serum TGF (transforming 

growth factor) imbalance, and impaired collagen 

synthesis [25]. Differences in serum-derived exosomal 

proteins (SDEs) have also been noted between healthy 

children, CPT patients, and those with NF1. These 

differentially expressed proteins in CPT-SDEs worsen 

trabecular bone microarchitecture by inhibiting bone 

formation and promoting bone resorption [26]. 

4. Clinical manifestations 

CPT is most commonly localized in the middle or 

distal third of the tibia, while bilateral involvement is 

exceptionally rare [10,11,27]. The primary clinical sign 

is anterolateral bowing of the tibia (ALBT), which 

manifests as varus–procurvatum deformity of the distal 

third of the diaphysis combined with valgus–

recurvatum deformity of the proximal third. In 

newborns and infants, the condition may present as a 

marked limb deformity or leg shortening, which 

becomes apparent at birth or within the first months of 

life. As the child grows, particularly with the onset of 

walking, the deformity tends to progress, frequently 

resulting in spontaneous or pathological fractures that 

form a pseudarthrosis and lead to loss of weight-

bearing function of the affected limb. 

Combined fractures of the fibula and tibia often 

lead to proximal migration of the distal fibular 

fragment, contributing to valgus deformity and 

instability of the ankle joint [4,28]. Valgus deformities of 

the knee and ankle are observed in 38.11% of patients, 

while limb shortening occurs in 35.69% of cases [29].  
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Figure 1 – X-ray of the right lower leg and foot in two projections shows anterolateral tibial deformity, fibular 

pseudarthrosis, and valgus deformity of the ankle joint 

ALBT leads to reduced tone of the posterior 

compartment muscles of the lower leg, which in turn 

contributes to the development of calcaneocavus 

deformity of the foot. The combination of deformity, 

impaired muscle function, and lack of weight-bearing 

results in slowed tibial growth and limb shortening 

[29,30]. In response, compensatory hypertrophy of the 

ipsilateral femur and valgus deformity of the femoral 

neck may develop, which can ultimately lead to 

secondary hip dysplasia [31]. 

Diagnosis 

The “gold standard” for diagnosing CPT is 

standard radiography of the affected limb. Radiographs 

typically reveal bowing of the tibia and fibula, thinning 

of the cortical bone, sclerosis of the bone, or signs of 

stress fracture. In newborns, marked deformity with 

limb shortening may already be evident. Over time, a 

pseudarthrosis forms, often accompanied by 

calcification of the fibrous tissue. The distal third of the 

tibia is most commonly affected, and the fibula is almost 

always involved [3]. 

Densitometry data show a statistically significant 

reduction in cortical bone density in the affected tibia of 

all CPT patients prior to treatment. Following 

treatment, bone density approaches normal values [32]. 

Magnetic resonance imaging (MRI) plays an 

important role in preoperative planning by accurately 

defining the resection margins and detecting subtle soft 

tissue changes. Additionally, intravenous contrast 

administration allows visualization of bone perfusion, 

which can be useful for assessing vascularization 

defects and determining the appropriate resection 

volume [33]. 

5. Classifications of CPT 

Several classification systems for CPT have been 

proposed, but the most widely used remains the 

Crawford classification, which is based on radiographic 

appearance: 

Crawford Classification (1986): 

Type 1: Anterior bowing with increased cortical 

density and a narrow medullary canal. 

Type 2: Anterior bowing with sclerotic bone and a 

narrow elongated medullary canal. 

Type 3: Anterior bowing associated with a cyst. 

Type 4: Anterior bowing with an obvious fracture 

and pseudarthrosis involving both the tibia and fibula 

[34].  

In clinical practice, the Paley classification is also 

used. This system takes into account the integrity of the 

tibia and fibula, the presence or absence of proximal 

migration of the distal fibula, and the size of the bone 

defect. These factors influence the treatment protocol 

for CPT [30]. 

Paley Classification (2019): 

Type 1: Both tibia and fibula are intact with 

anterolateral bowing. 

Type 2: Tibia intact, fibula fractured. 

2A: Fibula remains in place (no migration). 

2B: Fibula fractured with proximal migration. 

Type 3: Tibial fracture with intact fibula. 

Type 4: Both tibia and fibula fractured. 

4A: Both bones fractured, but fibula remains in 

place. 

4B: Both bones fractured with proximal migration 

of the fibula. 

4C: Both bones fractured, with a significant tibial 

defect and proximal fibular migration. 

Other classifications, including those proposed by 

El-Rosasy, Boyd, and Anderson, also exist but are less 

commonly used in clinical practice [2,3,74]. 

  6. Treatment 

Conservative Treatment 

Conservative treatment of CPT involves orthotic 

management of the limb, aimed at preventing fractures 

and the progression of deformity [37,38]. Physical 

therapy is prescribed to maintain the range of motion 

and strengthen the muscles, while ensuring adequate 

levels of vitamin D, calcium, and phosphorus is also 

recommended. 

Surgical Treatment 

Surgical treatment remains the mainstay of 

therapy for CPT, with the goals of achieving bone 

union, restoring limb function, and preventing 

refracture. The best outcomes are achieved when 

surgery is performed before the age of three and in the 

absence of previous surgical interventions [39]. A 

variety of surgical techniques have been employed, 

including intramedullary fixation, use of the Ilizarov 

apparatus, combined methods, plate and screw 
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fixation, vascularized bone grafting, and the cross-

union technique. 

The use of intramedullary rods was introduced in 

the mid-20th century. However, its effectiveness has 

been limited by high rates of nonunion [40,41]. 

According to a systematic review by Aiona et al. 

including 22 studies, the mean primary union rate with 

intramedullary fixation was 64%, while refracture rates 

reached 35–40% [42]. Similarly, Ong et al. reported a 

low rate of stable union (22.2%) with isolated 

intramedullary fixation during long-term follow-up 

[43]. 

Vascularized fibular bone grafting with 

microvascular anastomoses was first described by Judet 

and Gilbert in 1978 [44]. In a meta-analysis by Madhuri 

et al. of 14 studies, union rates ranged from 87% to 95%, 

although stress fractures of the graft occurred in 

approximately 20% of patients [39,45,46]. Costa et al. 

and Soldado et al. confirmed that this technique offers 

the best outcomes in younger children but is technically 

demanding and carries a significant risk of donor-site 

morbidity [47,48]. 

The Ilizarov method remains one of the most 

commonly used techniques for surgical correction of 

CPT, providing stability and the possibility of limb 

lengthening. In a meta-analysis by Zhu et al. including 

over 200 patients, the mean union rate ranged from 82% 

to 85% [49]. A major advantage of the Ilizarov method 

is the ability to address limb shortening, with a 

recommended distraction rate of 0.5 mm per day 

[50,51]. 

Among traditional techniques, the combination of 

intramedullary fixation with the Ilizarov apparatus has 

been shown to be the most effective. A systematic 

review by Tan et al. and a meta-analysis by Jing et al. 

demonstrated primary union rates of 88–92% and 

refracture rates reduced to 15–20%. This combined 

approach has a higher level of evidence (Level II) and is 

recommended as the standard treatment, especially for 

revision cases [52-56]. Popkov et al. evaluated the use of 

hydroxyapatite-coated intramedullary nails combined 

with the Ilizarov method in six patients with CPT and 

reported no refractures during a mean follow-up of 2.1 

years, indicating promising outcomes [57]. 

In recent years, a promising surgical approach has 

been the cross-union technique, developed by Paley. 

This protocol involves creating a tibiofibular synostosis 

to enhance stability and biological healing. \ 

The procedure includes: 

 Preoperative zoledronic acid infusion; 

 Excision of hamartomatous tissue around the 

tibia and fibula with interosseous membrane resection; 

 Tibial fixation using a telescopic growing rod 

and fibular fixation with a Kirschner wire; 

 Harvesting of cancellous bone graft; 

 Placement of a three-layer graft consisting of 

(i) periosteum around the pseudarthrosis site, (ii) 

cancellous bone between and around the tibia and 

fibula, and (iii) BMP-2 anteriorly and posteriorly, 

covered by soft tissues. 

Initially, external fixation with the Ilizarov 

apparatus is applied to provide compression and 

rotational stability, although the smooth, unlocked 

telescopic rod only provides angular support. In 2017, 

the external fixator was replaced with an internal 

locking plate. In Paley’s study, the primary union rate 

was 100%, with refractures occurring in less than 25% 

of cases [30]. The use of biological adjuvants, such as 

bone morphogenetic proteins (BMP), platelet-rich 

plasma (PRP), and bisphosphonates, has been shown to 

enhance the effectiveness of surgical treatment [58–63]. 

However, authors emphasize that current evidence is 

based mainly on case series and medium-term follow-

up (up to 10 years). Large multicenter randomized 

controlled trials are needed to confirm the long-term 

efficacy of these combined protocols [30,64].

 

Table 1 ‒ Comparative characteristics of surgical methods for the treatment of CPT 

Method Primary 
union 

Final 
union 

Time to 
union 

Nonunion 
rate 

Intramedullary nailing 
(IMN) 

67,7% 76,5% 12,6 months 17,0% 

Ilizarov apparatus 84.2% 81,5% 9,3 months 13,6% 
IMN + Ilizarov apparatus 83.7% 92,4% 5,3 months 6,0% 
Vascularized bone graft 65.3% 87,1% 9,5 months 7,9% 
Cross-union technique 100% 100% 4,5 months  

During surgery, proper positioning of the operated 

limb is crucial to avoid new complications during the 

treatment process. Seo et al. emphasize the importance 

of early stabilization and preservation of ankle joint 
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mobility during and after surgery, which is considered 

critical for maintaining joint function in patients with 

CPT [65]. 

ALBT is regarded as a distinct pre-fracture 

condition. Recent studies have demonstrated that 

guided growth techniques can improve alignment, 

reduce the risk of fracture, and, in many cases, prevent 

the development of pseudarthrosis. The principle of 

this technique involves temporary tethering of the 

lateral column of the distal tibial physis using a plate, 

staples, or screws. This is a minimally invasive, simple, 

and effective corrective procedure that can delay or 

even prevent the progression to CPT [66–69]. 

 

  7. Biological Therapy and Cellular Technologies  

Given the complexity of treating CPT, a 

comprehensive therapeutic approach is essential. 

Numerous studies have investigated the impact of 

orthobiological and pharmacological agents on the 

treatment process of tibial pseudarthrosis. Evidence 

suggests that bisphosphonates enhance the 

proliferation and osteogenic differentiation of MSCs in 

CPT through activation of the p38/ERK1/2 signaling 

pathways and modulation of the RANKL/OPG axis 

[16]. However, some studies have reported that 

bisphosphonates used in monotherapy are insufficient 

to induce complete osteogenesis [70]. The Paley 

protocol incorporates the use of bone BMPs; however, 

the application of rhBMP-2 and BMP-7 has yielded 

mixed results. While consolidation was achieved in 

some patients, several studies have described 

complications and high recurrence rates [71–76]. In a 

meta-analysis, Kesireddy et al. found no significant 

advantage of BMP use compared to combined Ilizarov 

fixation and intramedullary nailing [77]. In a 

randomized controlled trial, Das et al. evaluated the 

efficacy of recombinant human BMP-7 (rhBMP-7) in the 

treatment of CPT and concluded that BMP-7 combined 

with autologous bone grafting offers no clear benefit 

over autologous grafting alone [78]. 

The use of vasoactive intestinal peptide (VIP) has 

also been explored in combined CPT treatment 

protocols. VIP was found to inhibit osteoclast 

differentiation via the RANKL/OPG and NF-κB 

pathways, making it a potentially attractive therapeutic 

option that warrants further investigation [79]. 

Additionally, osteogenic organoids (OstO) 

composed of allogeneic bone marrow MSCs, PRP clot, 

and collagen microgranules have been investigated. 

Their application during surgery led to union of CPT 

within six months [80]. Meselhy et al. studied the use of 

induced biomembrane techniques in 19 patients with 

recurrent CPT and reported successful consolidation in 

all patients, each of whom had previously undergone 

unsuccessful surgical interventions [81]. 

Thus, a variety of biological agents have been 

explored as part of the comprehensive management of 

CPT, many of which show promising potential for 

future research and clinical application. Nevertheless, a 

wide range of known orthobiological compounds 

remain unstudied in the context of CPT treatment, 

highlighting the need for further investigation in this 

area.  

  8. Discussion  

This review summarizes current surgical and 

biological strategies for managing CPT. Despite 

advances in operative techniques, achieving reliable 

union and preventing refracture remain major 

challenges. 

Across the included studies, isolated 

intramedullary fixation demonstrated the lowest union 

rates and the highest risk of refracture, confirming that 

it should not be used as a standalone treatment. The 

Ilizarov method showed better outcomes due to 

controlled compression, deformity correction, and 

stimulation of osteogenesis; however, complications 

such as pin tract infection and joint stiffness remain 

common. 

Combined fixation using intramedullary nails 

together with the Ilizarov apparatus consistently 

produced higher primary and final union rates and 

lower refracture rates than either technique alone. This 

approach currently represents one of the most reliable 

treatment options, especially in recurrent cases. 

Vascularized bone grafting demonstrated high 

union rates, particularly in younger children, though its 

complexity and donor-site morbidity limit its use. The 

cross-union technique (Paley protocol) achieved the 

most favorable outcomes, including 100% primary 

union in several studies, likely due to enhanced 

mechanical stability and a broad biological 

environment for healing. 
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Biological adjuvants such as bisphosphonates, 

BMPs, PRP, and cellular technologies have shown 

variable results. While some studies report enhanced 

osteogenesis, the overall evidence remains 

heterogeneous and largely limited to small case series. 

Factors associated with better outcomes include 

younger age at surgery, stable fixation, intact or 

reconstructed fibular alignment, and prolonged 

postoperative protection. Refracture continues to be a 

significant concern, emphasizing the need for long-term 

follow-up and orthotic support throughout growth. 

Overall, modern surgical strategies—especially 

combined fixation and the cross-union technique—

have substantially improved outcomes, but CPT 

remains a biologically challenging condition. Further 

prospective and comparative studies are required to 

establish standardized treatment protocols and 

evaluate the long-term effectiveness of emerging 

biological therapies. 

  9. Conclusions  

CPT remains one of the most difficult conditions in 

pediatric orthopedics due to its complex biological 

background and high risk of recurrent nonunion. 

Modern surgical approaches—particularly combined 

intramedullary fixation with the Ilizarov method and 

the cross-union technique—demonstrate the most 

consistent and reliable outcomes, offering high union 

rates and reduced refracture risk. Biological adjuvants 

such as bisphosphonates, BMPs, PRP, and cellular 

technologies may enhance healing but require further 

validation. Long-term protection, correction of 

associated deformities, and careful follow-up through 

skeletal maturity remain essential components of 

successful treatment. Continued development of 

standardized protocols and prospective multicenter 

studies is necessary to further improve long-term 

outcomes for children with CPT. 
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Түйіндеме 
Туа біткен асық жіліктің жалған буыны – сирек кездесетін, бірақ клиникалық тұрғыдан маңызды 

патологиялық жағдай.  Ол аяқтың үдемелі деформациясына, сүйек регенерациясының бұзылуына, 
қайталанатын сынықтарға және балаларда  ұзақ мерзімді функционалдық шектеулерге алып келеді. Бұл ауру 
жүз жылдан астам уақыт бұрын сипатталғанымен, оның даму тетіктері толық зерттелмеген. Қазіргі ғылыми 
деректер генетикалық, молекулалық және биомеханикалық факторлардың күрделі өзара әрекеттесуі 
фиброздық бірлесудің қалыптасуына ықпал ететінін көрсетеді. Емдеудің кең ауқымды тәсілдері ұсынылған, 
олардың ішінде сүйекті ішкі фиксациялау интрамедуллярлық бекіту, Илизаров техникасын қолдана отырып 
сыртқы шеңберлі фиксация, тамырлы сүйек трансплантаттары, біріктірілген хирургиялық әдістер және 
тұрақты тибиофибулярлық сүйек блогын құруға бағытталған заманауи тәсілдер бар. Хирургиялық әдістердің 
дамуына қарамастан, тұрақты жазылмау, деформацияның қайта пайда болуы және қайталама сынықтар қаупі 
жоғары болып қала береді. Хирургиялық жетістіктермен қатар сүйектің сауығуын күшейтуге бағытталған 
биологиялық және фармакологиялық әдістер – сүйек морфогенетикалық ақуыздары, бисфосфонаттар, 
тромбоцитке бай плазма, жасушалық терапиялар және остеогендік инженерлік құрылымдар – белсенді 
зерттелуде, алайда клиникалық деректер әлі де бірыңғай емес. Емдеу хаттамаларының әртүрлілігі мен сапалы 
салыстырмалы зерттеулердің аздығы қолжетімді деректерді жүйелі талдауды қажет етеді, бұл ең тиімді 
тәсілдерді анықтауға және болашақ зерттеулерге бағыт беруге мүмкіндік береді. Бұл шолу туа біткен асық 
жіліктің жалған буынының патогенезі, клиникалық көріністері және емдеу стратегиялары жөніндегі қазіргі 
мәліметтерді жинақтап, хаттамаларды стандартизациялау және көпорталықтық зерттеулер жүргізу 
қажеттілігін ерекше атап көрсетеді.    

Түйін сөздер: туа біткен асықты жілік сүйегінің жалған буыны, Илизаров аппараты, интрамедуллярлық 
өзек. 
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Резюме 
Врожденный ложный сустав большеберцовой кости представляет собой редкое, но клинически значимое 

заболевание, приводящее к прогрессирующей деформации нижней конечности, нарушению костной 
регенерации, повторным переломам и выраженным долгосрочным функциональным ограничениям у детей. 
Несмотря на то, что это заболевание описано более ста лет назад, его патогенез остаются неполностью 
изученными, а современные данные указывают на сложное взаимодействие генетических, молекулярных и 
биомеханических факторов, способствующих формированию фиброзного несращения. Для лечения 
предложен широкий спектр терапевтических подходов, включая внутрикостную фиксацию, круговую 
внешнюю фиксацию с использованием техники Илизарова, васкуляризованные костные трансплантаты, 
комбинированные хирургические методы и современные процедуры, направленные на создание стабильного 
тибиофибулярного костного блока. Несмотря на значительный прогресс в хирургическом лечении, 
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сохраняются высокий риск стойкого несращения, рецидивирующей деформации и повторных переломов. 
Наряду с хирургическими методами активно изучаются биологические и фармакологические методы, 
направленные на усиление костного заживления, такие как костные морфогенетические белки, бисфосфонаты, 
обогащенную тромбоцитами плазма, клеточные технологии и инженерные остеогенные конструкции, хотя 
имеющиеся клинические данные остаются неоднородными. Учитывая вариабельность лечебных протоколов и 
ограниченное количество качественных сравнительных исследований, комплексный анализ доступных данных 
необходим для определения наиболее эффективных подходов и направлений будущих исследований. Данный 
обзор обобщает современные сведения о патогенезе, клинических проявлениях и методах лечения врожденного 
ложного сустава большеберцовой кости и подчеркивает необходимость стандартизации протоколов и 
проведения многоцентровых исследований для улучшения долгосрочных результатов.   

Ключевые слова: врожденный ложный сустав большеберцовой кости, аппарат Илизарова, 
интрамедуллярный стержень. 


