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Background. Congenital radioulnar synostosis (CRUS) may have a negative impact on the function of the upper limb 
and cause disability. The main aim of the surgical treatment is to correct the forearm position for diminishing functional 
limitations. 
The study aimed to analyze the variety of surgical methods for correction of the pronation forearm deformity in children 
with CRUS based on the literature data. 
Methods. We have searched publications in eLIBRARY, PubMed (MEDLINE), Ovid, ScienceDirect, Google Scholar databases. 
The analysis has included the age at surgery, indications for surgery, the target functional forearm position, the time of 
consolidation of the forearm bones, the frequency of neurovascular complications. 
Results. Most authors considered subjective complaints as the main indication for surgical treatment, while some 
researchers recommended taking into account the forearm hyperpronation position. The median age of the surgical 
treatment was 5.17 years (3.25-9.46). The medians of the recommended forearm positions for unilateral CRUS were 0-10° 
of pronation for the dominant, and 0-12.5° of supination for the non-dominant limb; with bilateral cases — 0-17.5° 
pronation for the dominant and 0-12° supination for the non-dominant limb. Median of the osteotomy consolidation 
time varied from 6 to 8 weeks. The maximal time of forearm bone consolidation was significantly higher (p = 0.024) in 
the group with osteotomies through the synostosis site. Though the target forearm position was achieved in all cases, the 
number of complications in the proximal osteotomy group was statistically significantly different (p<0.01). The chances 
of neurovascular complications were 20.5 times higher in the group of patients who underwent osteotomy through the 
synostosis (95% CI: 2.7-155.6). 
Conclusions. The problem of surgical treatment of children with CRUS in the world medical practice remains relevant 
despite the wide range of proposed methods. The development of an algorithm regarding the need for surgical treatment 
and its methodology requires further high-quality research.
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Хирургическая коррекция положения предплечья  
у детей с врожденным радиоульнарным синостозом: 
систематический обзор литературы
Ю.А. Федорова, С.В. Виссарионов, Я.Н. Прощенко, С.А. Геворгиз, Е.А. Захарьян

ФГБУ «Национальный медицинский исследовательский центр детской травматологии и ортопедии  
им. Г.И. Турнера» Минздрава России, г. Санкт-Петербург, Россия

Актуальность. Врожденный радиоульнарный синостоз (ВРУС), будучи редкой аномалией развития, может ока-
зывать существенное негативное влияние на функцию верхней конечности, затруднять самообслуживание. Ос-
новная задача хирургического лечения — коррекция положения предплечья с целью расширения функциональ-
ных возможностей. 
Цель — анализ данных литературы о хирургических методах коррекции пронационной деформации предплечья у 
детей с ВРУС. 
Материал и методы. Поиск публикаций выполнен в базах данных eLIBRARY, PubMed (MEDLINE), Ovid, ScienceDirect, 
Google Scholar. Проанализированы сроки консолидации костей предплечья, возраст хирургического лечения, пока-
зания к операции, целевое функциональное положение предплечья, частота нейроваскулярных осложнений в за-
висимости от варианта операции.
Результаты. Большинством авторов рекомендовано выполнение хирургического вмешательства при наличии 
субъективных жалоб, некоторые исследователи рекомендуют учитывать степень гиперпронационного положения 
предплечья. Медиана возраста хирургического лечения составила 5,17 лет (3,25–9,46). Медианы рекомендуемых 
целевых функциональных положений при одностороннем ВРУС составили для доминантной конечности 0–10° 
пронации, для субдоминантной — 0–12,5° супинации; при двустороннем поражении — 0–17,5° пронации для до-
минантной и 0–12° супинации для субдоминантной конечностей. Медианы сроков консолидации зон остеото-
мии варьируют от 6 до 8 нед. Максимальные сроки консолидации костей предплечья в группе остеотомий через 
зону синостоза статистически значимо (р = 0,024) выше в сравнении с группой остеотомий обеих костей пред-
плечья. Несмотря на то, что целевое положение предплечья достигнуто во всех случаях, количество осложнений 
в группе проксимальных остеотомий статистически значимо отличалось (p<0,01). Шансы развития нейроваску-
лярных осложнений в 20,5 раз выше в группе пациентов, которым выполняли остеотомию через зону синостоза  
(95% ДИ:  2,7–155,6). 
Заключение. Проблема хирургического лечения детей с ВРУС в мировой медицинской практике, несмотря 
на широкий спектр предложенных методик, остается актуальной. Разработка алгоритма определения необ-
ходимости хирургического лечения и его методики требует дальнейшего проведения исследований высокого  
качества.

Ключевые слова: врожденный радиоульнарный синостоз, врожденный лучелоктевой синостоз, остеотомия  
костей предплечья, хирургическое лечение, дети.
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BaCKground

Congenital radioulnar synostosis (CRUS) is a rare 
anomaly of the development of the upper limb 
that occurs in the early stages of embryogenesis 
as a result of a violation of differentiation from 
the common perichondria of the proximal parts 
of the radius and ulna [1]. Despite the fact that 
a single clinical case of idiopathic distal radioul-
narl synostosis has been described in the litera-
ture [2], the authors suggest that the etiology of 
this condition is different. 

The frequency of occurrence of CRUS in some 
regions of the European part of Russia is 0.47-
1.29 per 100,000 population [3]. The world statis-
tics of this disease are unknown.

Despite the relatively low frequency of oc-
currence, this anomaly has a significant impact 
on the function of the upper limb, especially in 
cases of severe pronation deformity and bilat-
eral lesion. The existing congenital pathology 
significantly complicates the child's self-care: 
eating, holding objects and hygiene procedures, 
which is due to the absence or sharp restriction 
of the possibility of positioning the brush in the 
supination position. It should be noted that this 
pathology manifests and becomes pronounced 
with the acquisition of complex manual skills 
by the child [4]. These limitations become most 
obvious from the age of three [1], however, the 
anomaly may remain unnoticed until adoles-
cence or even in an adult, especially with a uni-
lateral lesion, a small synostosis and a forearm 
position close to the average physiological [5].

There are a number of studies in the modern 
literature devoted to attempts to restore active 
rotational movements in patients with congeni-
tal radioulnar synostosis [6-10]. The main task as 
a result of surgical treatment remains the correc-
tion of the forearm position in order to expand 
the functionality of the upper limb.

To date, more than 20 different options have 
been described for surgical correction of the hyper-
pronation position of the forearm in children with 
CRUS, but questions about the optimal age of sur-
gery, indications for it, the most optimal and safe 
variant of derotation osteotomy, as well as alterna-
tive surgical treatment options aimed at restoring 
active rotational movements of the forearm are still 
being discussed.

The aim of this study was to analyze the lit-
erature data on surgical methods of correction of 

pronational deformity of the forearm in children 
with congenital radioulnar synostosis.

methods

search and selection of publications

This systematic review was carried out in ac-
cordance with the international requirements of 
PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses). The search for lit-
erary sources was carried out independently by 
two researchers (F.Y.A. and G.S.A.) in the elec-
tronic databases eLIBRARY, PubMed (MEDLINE), 
Ovid, ScienceDirect, Google Scholar using com-
binations of OR, AND operators and keywords for 
English-language papers "congenital radioulnar 
synostosis", "derotation", "rotation", "osteotomy", 
"surgical treatment", "children", "congenital radi-
oulnar synostosis", "osteotomy", "children". The 
search query in the PubMed (MEDLINE) database 
included the following keywords: (congenital 
AND radioulnar AND synostosis) AND (surgical 
treatment OR derotation OR osteotomy) AND 
(child) NOT (trauma). Retrospectively, the search 
was not restricted, the date of the last request 
was January 31, 2022.

The criteria for inclusion:
1. A series of cases with more than 3 patients.
2. The age of patients at the time of surgical 

treatment is less than 18 years.
3. The use of surgical techniques for correct-

ing the hyperpronation of the forearm in chil-
dren with CRUS.

Due to the small number of analytical studies 
and the predominance of descriptions of clinical 
case report, studies with incomplete data presen-
tation were included for analysis.

results

The initial search included 365 sources. After ex-
cluding duplicate papers, conference abstracts, 
book chapters, and comments, 283 studies were 
selected for screening. After analyzing the head-
ings and abstracts of the articles, checking for 
compliance with the inclusion criteria, 26 articles 
directly met the goal of the study. The design of 
the articles was a description of a series of clini-
cal observations, with the exception of the cohort 
study of Hwang et al. (2015) [11]. The research 
selection process is described in more detail in 
Figure 1.
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Sources excluded before screening:
publications that do not correspond to the search topic, as 
well as excluded for other reasons: conference abstracts, book 
chapters, comments (n = 82)
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— age 18 and older (n = 2)
— non-compliance with the search topic (n = 11)
— lack of surgical treatment (n = 3)
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Fig. 1. Flowchart of the study

risk of systematic error

The methodological quality of the selected stud-
ies was assessed in accordance with the criteria 
of the CEBM (Oxford Center for Evidence-Based 
Medicine) to determine the level of research, the 
JBI (Joanna Briggs Institute Critical Appraisal 
tools) and the Modified Coleman Scale (Modified 
Coleman Methodology Score) were used to assess 
the quality of the description of a series of clini-
cal cases. Due to the fact that the overwhelming 
number of studies is a description of clinical cas-
es series, an assessment on the Newcastle-Ottaw 
scale was not carried out. The results of the as-
sessment are presented in Fig. 2.

statistical analysis

The analysis of the extracted quantitative data 
(age at the time of surgery, the period of bone 
consolidation in the osteotomy area, the target 
functional position of the forearm) was per-
formed using descriptive statistics methods after 
a preliminary check for the normality of the dis-
tribution according to the Shapiro-Wilk criterion. 

Fig. 2. Results of the quality assessment of the 
included studies

scale  Colemanauthors, year

Simmons BP et al.

Lin HH et al.

Castello JR et al.

Yammine K et al.

Farzan M et al

Murase T et al.

Fujimoto et al. 

Ramachandran M et al.

El-Adl W 

Yung NN

Rubin G et al.

Horii E et al.

Shingade VU et al.

Hwang JH et al.

Ahmad I et al.

Simcock X et al.

Bishay SNG

Prokopovich EV et al.

Kozhevnikov et al.

Satake H et al.

Pasupathy B et al.

Mohammed TC et al.

Pei H and Han J 

Zhang ZQ et al.

Cai H and Wang Z

Ogino T and Hikino K

Meets the criteria
Doubtful

Does not meet the criteria
Impossible to assess
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To assess the frequency of neurovascular compli-
cations, the analysis of four-field tables was used. 
The comparison of consolidation periods in dif-
ferent osteotomy variants was performed using 
the Mann-Whitney U-test. Statistical process-
ing was carried out in the IBM SPSS Statistics 26 
program.

results and disCussion

surgical options

Methods of surgical treatment of patients with 
congenital radioulnar synostosis can be divided 
into two main groups:

• surgery aimed at giving the forearm a func-
tionally advantageous position (variants of dero-
tation osteotomies) [12, 13, 14, 15, 16]; 

• surgery, the purpose of which was an attempt 
to improve rotational movements by resection of 
the synostosis zone with or without interposition 
of biological or synthetic materials [7, 8, 17, 18].

Historically, surgical separation of the syn-
ostosis zone and reconstructive techniques with 
an attempt to restore rotational movements 
seemed to be an ideal treatment option, but the 
final results according to most studies were not 
satisfactory.

Already in 1912, Dawson asked the question: 
“will it be possible to restore rotational move-
ments when dividing the bone fusion zone?” 
[19]. A relapse of synostosis within 18 months 
after separation attempts was noted by a num-
ber of researchers [20, 21, 22, 23]. In 1998, Kanaya 
et al. [8] suggested filling the resection zone of 
synostosis with a blood-supplied fat graft. In this 
study, during 3.7 years of follow-up, none of the 
7 patients relapsed, and the rotational function 
was preserved. In 2016, the 10-year long-term re-
sults of this technique were analyzed [9], which 
revealed a decrease in the amplitude of rotation-
al movements, to a greater extent supination, the 
rate of extinction of rotation was about 16° per 
year. Sakamoto et al. in 2013 analyzed the results 
of treatment of 14 patients using the Kanaya 
method with an average follow-up period of 58 
months [10]. Despite the fact that there was no 
recurrence of synostosis, rotational movements 
tended to fade [10]. In 2020, Dong et al. was retro-
spectively investigated  the effectiveness of plac-
ing a blood-supplied flap in the radius resection 
zone in a large sample (36 patients). The authors 

claimed to improve the rotational function with 
the achievement of pronation of 30.1° (15-45°), 
supination – 22,6° (10-40°) [6]. 

It should be kept in mind that more than half 
of the cases of CRUS belong to type III according 
to the Cleary-Omer classification, that is, they 
are accompanied by an arcuate deformation of 
the radius, hypoplasia of the head of the radius. 
Consequently, the restoration of the rotational 
function of the forearm may be hindered by the 
pathological form of bone structures. Sakamoto 
(2013) et al. The emphasis was placed on the fact 
that in their study, a smaller rotation amplitude 
was achieved in patients with a larger arcuate de-
formity of the radius [10].

Thus, despite the good immediate results of 
attempts to restore the rotational function of the 
forearm, either an insufficiently long observa-
tion period is described, or a gradual extinction 
of rotation is noted.

At the moment, the leading methods of sur-
gical treatment of CRUS are precisely the vari-
ants of forearm derotation osteotomies to 
achieve functionally advantageous position [24]. 
Conditionally, they can be divided as follows:

• surgery with gradual correction of pronation 
deformation using external fixation devices [25, 
26];

• surgery consisting in performing a single-
level osteotomy of the radius [12, 13, 23, 27];

• surgery accompanied by osteotomy of both 
forearm bones at different levels [11, 14, 15, 28, 
29, 30, 31, 32, 33];

• surgery involving osteotomy through the 
synostosis zone [34, 35, 36, 37, 38, 39, 40, 41, 
42, 43].

Most authors recommend performing surgery 
only in the presence of subjective complaints of 
the patient about the restriction of daily activity 
[4, 11, 33, 43, 44]. Some researchers recommend 
taking into account the severity and magnitude 
of the hyperpronation position of the forearm 
[28, 42]. When choosing a patient’s treatment 
tactics and indications for surgical treatment, it 
is necessary to remember that the need for com-
plex manual skills and the development of fine 
motor skills increase with the age of the child. In 
young children, even severe pronational deformi-
ties may not cause difficulties in providing self-
service functions. A comparison of indications 
for surgical treatment is presented in Table 1.
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Table 1 
Comparative characteristics of indications for surgical treatment

Name Osteotomy level Surgery indications Target functional position of the forearm

Green WT and 
Mital MA (1979) 
[45]

Through the 
synostosis zone No information

With bilateral CRUS With 30-45° pronation  
for the dominant limb, 20-35° supination for 
the subdominant. With a one-sided CRUS 
of 10-20° supination

Simmons BP et al. 
(1983) [42]

Through the 
synostosis zone 
Distal radius

Forearm position ≥60° pronation – absolute indication, 
15-60° – relative indication in the presence of subjective 
complaints; ≤15° – does not cause functional limitations

With a one-sided PRUS of 15° pronation, it 
is impractical to position the hand in the 
supination position. With a bilateral CRUS of 
10-20 ° pronation for dominant, neutral for 
subdominant or taking into account the wishes 
of the patient

Ogino T and 
Hikino K (1987) 
[38]

Through the 
synostosis zone

Functional limitations, the presence of subjective 
complaints. There is no indication of the degree of 
pronation position of the forearm in degrees

With unilateral CRUS 0-20 ° supination.
With a bilateral CRUS, 0-20° pronation for the 
dominant limb and 0-20° supination for the 
subdominant

Lin HH et al. 
(1995) [31]

Proximal ulna, distal 
radius

Functional limitations, the presence of subjective 
complaints. Unilateral pronation deformity ≥60°  
of the subdominant limb

20-30° pronation for the dominant limb, 0-20° 
supination for the subdominant

Castello JR et al. 
(1996) [36]

Through the 
synostosis zone

The position of the forearm ≥60° pronation with the 
presence of complaints is an absolute indication, 30-60°  
is a relative indication in the presence of complaints

0-15° of pronation

Yammine K et al. 
(1998) [28]

Ulna and radius 
diaphysis

The position of the forearm >900 or the restriction of daily 
activity with bilateral CRUS without specifying the degree  
of pronation position of the forearm in degrees

20° of pronation

Farzan M et al. 
(2002) [46] Proximal ulna

Hyper-pronation position of the forearm without specifying 
degrees and bilateral lesion with functional limitations.  
In the absence of difficulties in daily activity, surgical 
treatment is not indicated

15° of supination

Murase T et al. 
(2003) [32]

Proximal ulna, distal 
radius

Functional limitations, the presence of subjective 
complaints. There is no indication of the degree 
 of pronation position of the forearm in degrees

0-30° pronation for dominant limb,  
0° for subdominant

Fujimoto M et al. 
(2005) [27] Radius diaphysis No information 10° pronation for dominant limb,  

0° for subdominant

Ramachandran M 
et al. (2005) [29]

Ulna diaphysis, 
distal radius

The presence of subjective complaints, difficulty in self-
service and daily activity, taking into account the severity of 
pronation deformation without specifying the degree  
in degrees

10° of supination

El-Adl W (2007) 
[16]

Proximal ulna, distal 
radius

Functional limitations, the presence of subjective 
complaints. There is no indication of the degree 
of pronation position of the forearm in degrees

30° pronation for dominant, 20° supination  
for subdominant

Hung NN (2008) 
[30]

Distal  ulna, 
proximal radius

The presence of subjective complaints, difficulty  
in self-service and daily activity

0-30° pronation for dominant, neutral for 
subdominant with 70-100% correction  
of the initial deformation

Rubin G et al. 
(2013) [25]

Through the 
synostosis zone Bilateral lesion with forearm position ≥90° pronation 0-30° supination, and for the subdominant  

limb more supinated

Horii E et al. 
(2014) [12] Radius diaphysis Forearm position ≤30° pronation does not require  

surgical correction Neutral without specifying degrees

Shingade VU et al. 
(2014) [33]

Proximal ulna, distal 
radius

The presence of subjective complaints, objective functional 
limitations on the Failla or Jebsen-Taylor scale, regardless  
of the severity of the hyperpronation position

20-30° of supination

Hwang JH et al. 
(2015) [11]

Proximal ulna, distal 
radius

The presence of subjective complaints, difficulty in self-
service and daily activity 0-30° of supination

Ahmad I et al. 
(2015) [34]

Through the 
synostosis zone

Functional limitations, the presence of subjective 
complaints, deformity >60°, taking into account a single  
or bilateral lesion

10-20° of supination
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optimal age for surgical treatment

A consensus on the optimal age for surgery ac-
cording to the literature has not been formed at 
the moment. It is recommended to start surgical 
treatment no earlier than the age of two [47]. The 
youngest age of the operation for a child with 
CRUS, according to literary, was 1.5 y.o. [35]. It 
was found that surgical treatment at the age of 
over 7 years is associated with a high risk and a 
higher incidence of neurovascular complications 
compared to patients who underwent surgery at 
an early age [24]. According to the results of the 
analysis of the extracted data, the median age 
of surgical treatment was 5.17 years (3.25-9.46) 
(Table 2).

assessment of upper limb function

The analysis of the functional results of surgi-
cal treatment using objective scales was carried 
out only in 23% of the publications (6 out of 
26 papers) included in the analysis. Objective 
scales for assessing the function of the upper 
limb have been used since 2005, among them 

– ADL (activity of daily living) [13, 15, 27, 33], 
qDASH [13], Failla [33, 40], Jabson-Taylor [33], 
Liverpool Elbow Score [11]. In another 9 papers 
(35%), the authors either offer their own scale 
without its detailed description, or assess the 
subjective satisfaction of patients with the re-
sult of surgical treatment. The most complete 
assessment of the function of the upper ex-
tremities is described in the paper of Shingade 
et al. (2014) [33].

terms of consolidation  
and the option of fixing

Various ways of fixing the bones of the forearm 
are proposed – from the absence of internal fixa-
tion [12, 16, 26, 27, 31, 33] prior to the application 
of the external fixation device [25], osteosynthe-
sis with K-wires is most common [14, 23, 29, 30, 
32, 34, 35, 36, 37, 39, 41, 43]. Additionally, in all 
cases, the limb was immobilized with a posterior 
plaster splint from the upper third of the shoul-
der to the metacarpophalangeal joints when the 
elbow joint was bent at an angle of 90°. Hwang et 

Name Osteotomy level Surgery indications Target functional position of the forearm

Simcock X et al. 
(2015) [41]

Through the 
synostosis zone

Forearm position >60° with significant limitation of daily 
activity 10-20° of pronation

Bishay SNG (2016) 
[14]

Proximal ulna,  
distal radius No information 20-30° pronation for the dominant limb, 20° 

supination for the subdominant

Prokopovich E.V. 
et al. (2016) [23] Proximal radius Forearm position >60° pronation 0-10° of pronation

Kozhevnikov O.V. 
and Kralina S.E. 
(2017) [35]

Through the 
synostosis zone Functional limitations without a detailed description Average physiological without specifying 

degrees

Satake H et al. 
(2018) [13] Radius diaphysis Forearm position ≥60° pronation

A position that allows for 90 ° supination of 
the hand, taking into account compensatory 
rotation at the level of the wrist joint

Pasupathy B et al. 
(2018) [39]

Two levels through 
the synostosis zone

Bilateral lesion with severe hyperpronation without 
specifying degrees, in other cases, the decision on surgical 
treatment is made individually

15-25° of supination

Mohammed TC  
et al. (2019) [37]

Through the 
synostosis zone

Forearm position =600 pronation with unilateral lesion with 
the presence of complaints, bilateral CRUS regardless of the 
degree of pronation position in degrees

0-30° of pronation

Pei X and Han J 
(2019) [40]

Through the 
synostosis zone

Forearm position ≥55° pronation, ≤ 10 points on the Failla 
scale 10° of pronation - 20° of supination

Zhang ZQ et al. 
(2021) [43]

Through the 
synostosis zone

The presence of subjective complaints, difficulty in self-
service and daily activity No information

Cai H and Wang Z 
(2021) [15]

Proximal ulna, distal 
radius

Forearm position >60° pronation, <8 points on the ADL 
scale

20° pronation for dominant limb, neutral for 
subdominant without specifying degrees

End of Table 1
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Table 2 
the results of the analysis of the extracted quantitative data from the articles

Extracted data Min, Ме [IQR] Average, Ме [IQR] Max, Ме [IQR]

Age at the time of surgery, full years 3,25 [2,20-4,00] 5,17 [4,74-6,90] 9,46 [8,25-13,00]

Consolidation period, weeks 6,0 [5,5-7,0] 7,0 [6,0-8,0] 8,0 [9,0-14,0]

T
ar

ge
t 

po
si

ti
on

 o
f 

th
e 

fo
re

ar
m

, d
eg

re
es

One-sided 
CRUS

Dominant limb 0 [-20,0-12,5] - 10,0 [-5,0-25,0] 

Subdominant limb -12,5 [20,0-0,0] - 0 [-10,0-10,0]

Two-
sided 
CRUS

Dominant limb 0 [-17,5-15,0] - 17,5 [0,0-30,0] 

Subdominant limb -12,5 [-20,0-0,0] - 0 [-12,5-5,0]

The supination position is represented by negative values.

al. (2015) compared the groups with internal fixa-
tion and the absence of such, without revealing 
statistically significant differences in the terms of 
consolidation, the angle of correction, the postop-
erative position of the forearm, the magnitude of 
the loss of correction after surgery and the func-
tion of the upper limb according to the Liverpool 
scale [11]. Median periods of consolidation of os-
teotomy zones vary from 6 to 8 weeks (Table 2). A 
comparative analysis of the minimum and average 
consolidation periods in the groups that under-
went osteotomy through the synostosis zone and 
osteotomy of both forearm bones revealed no sta-
tistically significant differences (Table 3).

When comparing the terms of consolidation 
after different variants of osteotomies, statisti-
cally significant differences were found in the 
maximum terms of consolidation (p=0.024). 

The maximum periods of consolidation in the 
osteotomy group through the synostosis zone 
were higher in comparison with the osteotomy 
group of both forearm bones. The differences 
in the minimum and average consolidation pe-
riods were not statistically significant.

Forearm position and safe  
degree of correction

The optimal position of the forearm remains an ac-
tively discussed issue. Hwang et al. (2015) indicate 
that the position of excessive supination may limit 
the daily activity of the child due to global com-
puterization and widespread use of the keyboard 
[11]. Shingade et al. (2014) are of the opinion that 
the peculiarities of hygienic procedures of the in-
guinal region require almost complete supination 
[3]. Many groups of authors, mainly from Asian 

 Table 3
the results of a comparative analysis of the terms of consolidation in various  

variants of rotational osteotomies of the forearm bones

Parameter, weeks

Surgery option

рOsteotomy through the 
synostosis zone

Osteotomy of both forearm 
bones at different levels

Ме [IQR] Ме [IQR]

Minimum consolidation period 8,0 [5,0-8,6] 6,0 [5,0-6,9] 0,381

Average consolidation period 9,4 [7,0-12,0] 6,95 [5,9-7,5] 0,142

Maximum consolidation period 12,0 [10,1-16,0] 7,95 [7,0-9,0] 0,024*

* - differences in parameters are statistically significant (p<0.05)
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countries, emphasize the need to take into account 
the socio-cultural environment – for example, eat-
ing with chopsticks requires holding the bowl in 
the supination position [13, 38, 40]. A number of 
researchers have indicated that a small supina-
tion can be well compensated by shoulder retrac-
tion [11, 29, 33], in contrast to the pronation [12]. 
Other groups of authors emphasize the need to 
position the subdominant limb in a more “supina-
tion” position [14, 27, 31, 32, 38, 42]. The results of 
the Pei study et al. (2019) demonstrated the highest 
score on the Failla functional scale in patients with 
a forearm position of 0-20° supination, both for 
dominant and subdominant limbs [40]. A detailed 
comparison of the target positions of the forearm 
after derotation osteotomy is presented in Table 2. 
The medians of the recommended target functional 
positions for unilateral CRUS were 0-10° pronation 
for the dominant limb, 0-12.5° supination for the 
subdominant limb; for bilateral lesions – 0-17.5° 
pronation for the dominant and 0-12° supination 
for the subdominant limb (Table 2). 

Despite the fact that the target position of the 
forearm was achieved in all cases, the number of 
complications differed depending on the level of 
osteotomy – the highest frequency of neurovas-
cular complications was associated with osteoto-
my through the synostosis zone (Table 4).

When comparing the frequency of neurovas-
cular complications depending on the surgical 
intervention option (through the zone of synos-
tosis and both forearm bones at different levels), 
statistically significant differences were obtained 
(p<0.01). The chances of developing neurovas-
cular complications increased in the group of 
patients who underwent osteotomy through the 
synostosis zone by 20.5 times (95% CI: 2.7-155.6). 
There was an average strength relationship be-
tween the compared signs (V = 0.235).

Other variants of possible complications, as 
well as more detailed characteristics of the surgi-
cal options used are described in Table 5.

ConClusion

According to the literature data, the problem of 
surgical treatment of children with congenital 
radioulnar synostosis in world medical practice 
remains relevant due to the lack of a unified ap-
proach, decision-making algorithm and clear in-
dications for surgery. Based on the information 
presented and analyzed by us, we can summarize:

1. Many authors recommend performing sur-
gical treatment of children with radioulnar syn-
ostosis before starting school, at the age of 5 
years (3-9 years).

2. Insufficient attention is paid to an objective 
assessment of the function of the upper extremi-
ties when determining indications for surgical 
treatment using point scales and questionnaires.

3. The target functional position of the fore-
arm differs depending on the leading limb and in 
the case of a bilateral lesion, more supination is 
preferable for the subdominant limb. 

4. The terms of consolidation of the forearm 
bones in various variants of osteotomies vary from 
6 to 8 weeks. There were no statistically significant 
differences in the minimum and average terms of 
consolidation in the group of osteotomies through 
the zone of synostosis and osteotomies of both 
forearm bones. At the same time, the maximum 
consolidation periods differ statistically signifi-
cantly (p=0.024), averaging 12 weeks after oste-
otomy through the synostosis zone and 7.95 weeks 
with osteotomy of both forearm bones.

5. Despite the fact that the target functional 
position of the forearm was achieved in all vari-
ants of surgery, osteotomies through the zone of 
synostosis, as well as proximal osteotomies of the 
radius are accompanied by a higher frequency of 
neurovascular complications.

Thus, the development of a decision-making 
algorithm regarding the need for surgical treat-
ment and its methodology remains an unsolved 
task to the end and requires further research.
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