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Background. At present, the literature describes in sufficient detail the use of various methods of X-ray examination of 
the bones of the forearm in the diagnosis of distal radioulnar joint instability (DRUJI), but there are no data on radiometric 
parameters for DRUJI of traumatic origin in children. Quantitative diagnostics becomes mandatory for determining the 
tactics of treating DRUJI of traumatic origin in children. 

The purpose of study — to analyze the radiometric parameters of the distal forearm in case of DRUJI of traumatic origin 
in children to plan the method of surgical treatment. 

Мethods. The paper presents an analysis of the results of X-ray examination of 23 children with instability of the 
distal radioulnar joint of traumatic origin aged 9 to 17 years (mean age — 14.21±2.5 years) — the main group. For 
comparison, radiographs of the contralateral forearms of the same patients were analyzed — the comparison group 
(23 children), and radiographs of the forearm of 69 pediatric patients without signs of DRUJI (control group).  
On radiographs in the anteroposterior and lateral projections, the following radiometric parameters were evaluated: 
radioulnar and volar angles, radioulnar index, radioulnar distance, and the difference between the radioulnar distances 
of both forearms. 

Results. In 19 patients of the main group, a «positive variant» of the radioulnar index with dislocation of the head  
of the ulna was revealed, while the indicators of the radioulnar and volar angle were characterized by variability in values. 
The average values of radiometric parameters of DRUJI in children without bone-traumatic changes of the forearm are 
comparable to normal values in adults. 

Conclusions. In children with DRUJI of traumatic origin, various changes were revealed radiometric indicators of the 
distal parts of the bones of the forearm, which depend on the type of forearm fracture. In a particular pediatric patient 
with DRUJI of traumatic origin, these indicators reflect the biomechanical features of the wrist joint, which must be 
taken into account when planning surgical intervention and predicting the recovery of the anatomy and function of 
the forearm. 
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Актуальность. В настоящее время в литературе достаточно подробно описано применение различных методик 
рентгенологического исследования костей предплечья при диагностике нестабильности дистального лучелок-
тевого сустава (ДЛЛС), но отсутствуют сведения о рентгенометрических показателях при нестабильности ДЛЛС 
травматического генеза у детей. Квантитативная диагностика приобретает обязательный характер для определе-
ния тактики лечения нестабильности ДЛЛС травматического генеза у детей. 

Цель исследования — проанализировать рентгенометрические показатели дистальных отделов костей предпле-
чья при нестабильности ДЛЛС травматического генеза у детей для планирования хирургического лечения. 

Материал и методы. В работе представлен анализ результатов рентгенологического исследования 23 детей с не-
стабильностью ДЛЛС травматического генеза в возрасте от 9 до 17 лет (средний возраст — 14,2±2,5 года) — основ-
ная группа. Для сравнения анализировали рентгенограммы контралатеральных предплечий этих же пациентов 
— группа сравнения (23 ребенка) и рентгенограммы костей предплечья 69 пациентов детского возраста без при-
знаков нестабильности ДЛЛС (контрольная группа). На рентгенограммах в передне-задней и боковой проекциях 
оценивали следующие рентгенометрические показатели: лучелоктевой и волярный углы, лучелоктевой индекс, 
радиоульнарное расстояние и разницу между радиоульнарными расстояниями обоих предплечий. 

Результаты. У 19 пациентов с нестабильностью ДЛЛС травматического генеза был выявлен положительный вари-
ант лучелоктевого индекса с вывихом головки локтевой кости, в то время как показатели лучелоктевого и волярного 
угла характеризовались вариабельностью значений. Средние рентгенометрические параметры ДЛЛС у детей без кост-
но-травматических изменений костей предплечья сопоставимы с нормальными значениями у взрослых. 

Заключение. У детей с нестабильностью ДЛЛС травматического генеза выявлены различные изменения рентгено-
метрических показателей дистальных отделов костей предплечья, которые зависят от типа перелома. У конкретного 
пациента детского возраста с нестабильностью ДЛЛС травматического генеза эти показатели отражают биомехани-
ческие особенности кистевого сустава, что необходимо учитывать при планировании хирургического вмешатель-
ства и прогнозировании восстановления анатомии и функции предплечья. 

Ключевые слова: дистальный лучелоктевой сустав, дети, посттравматическая нестабильность, рентгено метрия.
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BACKGROUND

Fractures of the distal forearm bones is one of the 
most common causes of post-traumatic instabil-
ity of the distal radioulnar joint (DRUJ) [1, 2, 3, 4]. 
Before the completion of the ossification process 
in traumatic injury, the distal epiphysis of the 
radius and/or ulna is displaced along the growth 
zone relative to the metaphysis, which is associ-
ated with greater elasticity and strength of the 
capsular–ligamentous apparatus compared with 
that of the growth cartilage [5].

The greatest potential for the remodeling of 
the residual deformity was noted in younger chil-
dren with fractures of the forearm bones in the 
distal third. This determines the values of the al-
lowable displacement depending on the patient’s 
age and fracture location [6]. The values of these 
parameters are controversial and vary widely in 
the literature [7]. The critical age at which only a 
small corrective potential can be expected ranges 
from 9 to 12 years. With the inaccurate predic-
tion of this potential, partial remodeling can lead 
to incorrect fracture consolidation with deform-
ity formation [8]. An improperly consolidated 
fracture of one or both forearm bones causes a 
disorder of the ratio of bone structures in the 
DRUJ, resulting in the restriction of the forearm 
rotation [1, 3, 4]. Nevertheless, the soft tissue 
stabilizers of the DRUJ have a certain elasticity 
that can compensate for the residual displace-
ment of the radius in the distal third. However, 
after repeated minor trauma, the function of the 
stabilizers becomes insufficient, resulting in the 
subluxation or dislocation of the ulnar head in 
the DRUJ.

With the same mechanism of damage in ado-
lescents who have reached bone maturity and in 
adult patients, a distal radius fracture occurs in 
combination with a traumatic dislocation of the 
ulnar head in the DRUJ following damage to the 
soft tissue stabilizers of the joint (Galeazzi frac-
ture dislocation). An accurate assessment of the 
damage is necessary to detect such injuries and 
minimize any dysplasia of the radius and ulna [9].

DRUJ instability of traumatic origin is clini-
cally determined in the presence of a history of 
trauma, including fractures of the forearm bones, 
wrist joint pain, subluxation or dislocation of the 
ulnar head, and limited forearm rotational func-
tion [10]. Examinations of patients with DRUJ 
instability of traumatic origin include diagnostic 

tests such as a stress test and a press test [4, 11, 
12].

The main method of radiodiagnostics for trau-
matic DRUJ instability in pediatric patients is 
standard radiography of the forearm bones with 
the capture of the elbow joints and hands in two 
views [2, 13]. In adult patients, the radioulnar 
angle, volar inclination of the radius, radioulnar 
index (RUI), and radioulnar distance are assessed 
on radiographs to objectify the radiological data 
obtained in case of instability of traumatic DRUJ 
[14].

Currently, no information is available in the 
literature about the radiometric parameters of the 
distal structures of the forearm bones in pediatric 
patients with DRUJ instability of traumatic origin 
and the anatomical and physiological aspects of 
the forearm bones during the growth period.

This study aimed to evaluate radiometric pa-
rameters of the forearm bones in traumatic DRUJ 
instability in pediatric patients to plan surgical 
treatment.

METHODS

Study design

This prospective and retrospective cohort study 
was performed based on the X-ray examina-
tion data of 23 pediatric patients (11 boys and 
12 girls) with traumatic DRUJ instability, who 
were examined and treated at the H.I. Turner 
National Medical Research Center for Сhildren’s 
Orthopedics and Trauma Surgery in the period 
from 2009 to 2021. These patients constituted 
the main study group.

In the main group, patients aged 18 years 
with DRUJ instability after fractures of the fore-
arm bones were included. Pediatric patients with 
DRUJ instability of non-traumatic origin (con-
genital, infectious, or tumor) were excluded.

Patients aged 9–17 (mean age 14.2±2.5) years 
were examined. All patients had a history of trau-
matic injuries in the distal forearm. Patients com-
plained of wrist joint pain during movement and/
or physical activity. The clinical examination re-
vealed signs of subluxation/dislocation of the ul-
nar head and limited forearm rotational function.

To compare the radiological parameters, we 
analyzed similar radiometric parameters of the 
contralateral forearms of the same 23 patients 
included in the comparison group.
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In the control group, frontal (anteroposterior)
and  lateral  radiographs  were  analyzed  in  69  pa-
tients who were examined in 2021 for various rea-
sons, including suspected traumatic injuries of the
forearm bones. The patients were 9–17 years old
(mean 13.7±2.5 years) at the time of examination.

By the age of  12  years, the  ossification pro-
cess of the ulnar head is completed, and the de-

velopment of the carpal articular surface of the
radius  terminates,  which  enables  the  assess-
ment of all  radiometric parameters of the ana-
tomical structure of this section of the osteoar-
ticular system [15, 16]. Considering account the
age  characteristics  of  the  wrist  joint  structure,
all study groups were distributed into subgroups
(Fig. 1).

Fig. 1. Study flowchart

patients with DrUJ instability,
main group (n = 23)

patients with DrUJ instability, contralateral
forearms, comparison group (n = 23)

patients without traumatic changes in the
forearm bones, control group (n = 69)

Subgroup aged
9–11 years (n = 4)

Subgroup aged
12–17 years (n = 19)

Subgroup aged
9–11 years (n = 4)

Subgroup aged
12–17 years (n = 19)

Subgroup aged
9–11 years (n = 27)

Subgroup aged
12–17 years (n = 42)

Research technique

X-ray  examination  was  performed using  Philips
X-ray  diagnostic  devices  at  the  H.I.  Turner
National Medical Research Center for Сhildren’s
Orthopedics and Trauma Surgery of the Ministry
of Health of Russia and on a Samsung device at the
K.A.  Rauhfus  Children’s  City  Multidisciplinary
Clinical  Center  for  High  Medical  Technologies.
Images  in  the  anteroposterior  and lateral  views
were  obtained.  In  the  main  group,  a  functional
radiographic examination of the wrist joint with
instability  at  the site  of  the ulnar  head disloca-
tion was also performed.

Digital  and  analog  X-ray  images  were  ana-
lyzed, and linear indicators were determined us-
ing measuring tools in Sectra version 16.2.4.2112,
Radiant  DICOM  Viewer  version  2021.1, station-
ary ruler, and angle protractor.

Frontal images were obtained with the patient
sitting  or  standing  facing  a  table.  The  forearm
was bent at  the elbow joint up to 90°, the hand
and forearm were adjacent to the table with the
palmar surface, and the axes of the fingers II–V
were  a  continuation  of  the  forearm  axis.  The
X-ray tube was centered at the ulnar head (pro-
jection of the wrist joint), with a focal distance to
the joint of 100 cm perpendicular to the long axis
of the forearm.

On  a  lateral  radiograph,  the  child  was  posi-
tioned sideways to the table in a sitting position
or  facing  the  table  in  a  standing  position.  The
forearm and hand were adjacent to the table with
the ulnar surface. The X-ray beam centering and
focal  length  were  set  in  the  same  way  as  when
performing  radiography  in  the  anteroposterior
projection [17].

The functional  X-ray examination at  the site
of  the  ulna  dislocation  was  performed  with  the
child’s limbs at the same position as for the later-
al projection. The difference was that the forearm
was placed in  pronation or  supination, depend-
ing on the dislocation direction.

In  the  analysis  of  radiographs,  the  following
parameters  were  calculated  to  characterize  the
spatial position of the distal parts of the forearm
bones:

1. The radioulnar angle (inclination of the ra-
dius  in  the  frontal  plane)  is  formed  by  two  in-
tersecting lines, namely, a line perpendicular to
the long axis of the radius and a line drawn from
the top of the radial styloid process to the ulnar
edge of the articular surface of the radius, which
were measured on images in frontal view (Fig. 2).
According to the literature, the value varies from
13° to 30° and averages 22–24° [17]. The spread
of values is largely due to the choice for measur-
ing the surfaces of the radius (dorsal or palmar).
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2. The volar angle (inclination of the radius in 
the sagittal plane) is measured on lateral radio-
graphs. This angle is formed by two lines, namely, 
a line perpendicular to the long axis of the radius 
and a line drawn between the two edges (dorsal 
and palmar) of the articular surface of the radius 
(Fig. 3 a). According to the literature, this indica-
tor is normally 10–12° [3, 18].

3. The radioulnar distance is the distance be-
tween the dorsal contours of the epiphyzes of 
the radius and ulna on radiographs in the lat-
eral view. It is measured in millimeters; accord-
ing to the literature, it averages −2 to +17 mm in 
the adult population [19]. A negative radioulnar 
distance value indicates that the ulna is located 
dorsal to the radius (Fig. 3 b).

4. The RUI enables the correlation to the length 
of the ulna and radius bones on radiographs in 
the frontal view. It is measured as the distance 
between two lines drawn in parallel, with one of 
them along the articular surface of the ulna, and 
the other at the level of the proximal surface of 
the sigmoid notch of the radius in the images in 

the frontal view (Fig. 4). On average, this indica-
tor ranges from −2.5 mm to +3.1 mm [14].

Zero variant, or neutral variant (the levels of 
the distal articular surfaces of the radius and ulna 
coincide); positive variant, or “ulna-plus’ (the ar-
ticular surface of the ulna is located distal to the 
radius); negative variant, or “ulna-minus” (the 
articular surface of the ulna is located proximal 
to the radius), were used.

In pediatric patients aged 9–11 years, we 
measured the Hafner RUI [20], and in pediatric 
patients aged 12–17 years, the measurement was 
performed as in the adult population (Fig. 5).

Statistical analysis

Statistical processes were performed in Microsoft 
Office Excel 2019 and IBM SPSS Statistics for 
Windows, version 23 (IBM Corp., Armonk, NY, 
USA). Using descriptive statistics, arithmetic 
means (M), standard deviations (σ), and median 
(Me) with the 25th and 75th percentiles (Q1; Q3) 
were calculated. Differences were assessed using 
the nonparametric Mann–Whitney test.

Fig. 2. X-ray of the wrist joint in direct projection. 
The radioulnar angle (∠AOB) is formed by line 
BO, perpendicular to the long axis of the radius, 
and line AO, drawn from the apex of the styloid 
process of the radius to the ulnar edge of the 
articular surface of the radius

Fig. 3. X-ray of the wrist joint in lateral 
projection: a — volar angle (∠BOC) 
formed by line CO, perpendicular  
to the long axis of the radius, and line 
BO, connecting the two edges (dorsal 
and volar) of the articular surface of the 
radius; b — radioulnar distance between 
the dorsal contours of the epiphyses  
of the radius and ulnaа b
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RESULTS

All patients with traumatic DRUJ instability had 
a history of various injuries to the forearm distal 
structures; as a result, the radiometric parame-
ters were characterized by pronounced variabil-
ity in values owing to the types of post-traumatic 
deformity of the distal epimetaphyzes of the ra-
dial and ulnar bones.

Table 1 presents the radiometric parameters 
of the structures of the DRUJ in pediatric patients 
of the control group, comparison group, and av-
erage values of these parameters in the adult 
group according to the literature.

Intergroup differences in the radioulnar angle, 
volar angle, RUI, and radioulnar distance were 
determined using the Mann–Whitney U-test in 
the comparison and control groups.

The radioulnar angle in the control group in-
creased significantly with age (p < 0.001 for 9–11 
years old vs. 12–17 years old). A tendency of an 
age-related increase in this indicator was noted 
in the comparison group (p > 0.05). However, no 
significant differences were found between the 
comparison group and the control group within 
the age groups (Fig. 6).

Regarding the volar angle, an insignificant in-
crease was found with age in the control and com-

Fig. 4. X-ray of the wrist joint in direct projection. Radioulnar index — the ratio of the lengths  
of the ulna and radius:  
a — the negative version of the index (normal version);  
b — neutral variant of the index (norm variant); c — positive version of the index

а b с

Fig. 5. X-ray of the wrist joint in direct projection. Radial-ulnar index  
(measurement according to Hafner):
a — distance from the most proximal point of the metaphysis of the ulna  
to the most proximal point of the metaphysis of the radius;  
b — distance from the most distal point of the metaphysis of the ulna  
to the most distal point of the metaphysis of the radius

а b
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parison groups, which did not reach significance. 
In patients aged 12–17 years, a significant de-
crease in the volar angle was observed in the com-
parison group compared with the control group  
(p < 0.01) (Fig. 7).

In our study, standard values of the radioulnar 
distance were determined in all 69 patients of the 
control group. The difference between the radi-
oulnar distances in both limbs was determined 
only in eight patients of the control group owing 
to the lack of clinical material (absence of lateral 
radiographs of both limbs in 61 patients).

No significant differences were noted between 
the control and comparison groups in terms of 
the RUI and radioulnar distance (Fig. 8).

Fig. 6. Box plot: radioulnar angle.  
Data are presented as min-max. * — p<0.001
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Table 1 
Average values of the radiometric parameters of the distal forearm bones in healthy 

pediatric patients (control group), contralateral forearms of patients with DRUJ instability 
(comparison group), and adult population

Indicator

Adult 
patients 

(according 
to the 

literature) 
[18, 24] 

M

Comparison group
(n = 23)

Control group
(n = 69)

9–11 years old 
(n = 4)

M ± σ/Ме*

12–17 years old (n 
= 19)

M ± σ/Ме (Q1; Q3)

9–11 years old (n 
= 27)

M ± σ/Ме (Q1; Q3)

12–17 years old (n 
= 42)

M ± σ/Ме (Q1; Q3)

Radioulnar angle, 
degrees 22–24 20.73±2.89/19.50 

21.63±2.79/
21.00 (20.00; 

23.00)

18.69±3.30/
19.3 (16.0; 20.6)

21.41±2.29/
21.45(19.80; 23.10)

Volar angle, 
degrees 10–12 9.25±1.03/9.25 9.79±1.79/ 

10.00 (9.00; 11.00)
10.30±3.09/

11.00 (7.30; 11.70)
11.21±1.52/

11.00 (7.30; 11.70)

Radioulnar 
distance, mm -2...+17 -1.32±2.19/-1.30 -2.23±3.57/ 

-2.40 (-5.20; 2.00)
-2.45±3.40/ 

-2.90 (-4.70; 0.90)
-2.65±3.86/-2.95 

(-5.40; 0)

Radioulnar index, 
mm -2.5...+3.1 1.08±1.99/1.95 1.25±1.86/

1.5 (0; 2.5)
-0.19±1.09/
0 (-0.82; 0) -0.13±1.25/0 (0; 0)

Difference 
between 
radioulnar 
distances in both 
limbs, mm

2.0±1.7 – – 2.09±1.67/1.75** 1.42±0.53/1.25**

* The quartile interval in this column is not indicated because of the small sample of this age group.
** Calculated in four patients from the control subgroup aged 9–11 years and in four patients from the subgroup aged 12–17 years.

In this study, when measuring the radioulnar 
angle and volar angle in patients aged 9–11 years, 
difficulties arose due to the incompletely formed 
bone model of the radial epiphysis. The indices 
of the difference between radioulnar distances 
in both limbs in four pediatric patients from the 
control group corresponded to those in adults.

In this study, most patients with DRUJ instabil-
ity had an altered radioulnar angle, that is, it de-
creased in five patients and increased in 15 patients. 
In three patients, the radioulnar angle was within 
the range of the values obtained in the analysis of 
the contralateral forearm (comparison groups) and 
healthy limbs in the control group (Table 2).
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A decrease in the volar angle was noted in the 
majority of patients (18% or 78.3%), including the 
presence of negative values, which indicates a dor-
sal inclination of the distal articular surface of the 
radius because of post-traumatic deformity. In 2 
(8.7%) patients, no change was found in the volar 
angle, and in 3 (13%) pediatric patients, the value of 

Fig. 7. Box plot: volary angle.  
Data are presented as min-max. * — p<0.01
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Table 2 
Radioulnar angle in patients with traumatic instability of the distal radioulnar joint

Number of patients Radioulnar angle value, deg.

2 8–12

3 13–17

3 18–22

4 23–24

8 25–29

3 30–45

this radiometric indicator was higher than the av-
erage values of patients from the control and com-
parison groups (an increase in the palmar inclina-
tion of the articular surface of the radius) (Table 3).

The measurement of the RUI helped establish 
that the positive variant prevailed over the neu-
tral and negative ones. The positive RUI in the 
comparison and control groups was within the 
reference values, whereas in the DRUJ traumatic 
instability group, this indicator was beyond the 
normal range (>3.1 mm).

A null variant was detected in 2 (8.7%) pedi-
atric patients, and a negative variant without a 
decrease in the RUI in comparison with healthy 
children was noted in another 2 (8.7%) patients.

In the analysis of standard indicators of the ra-
dioulnar distance in the affected limbs in pediatric 
patients with DRUJ instability, negative values of 
this parameter were detected in 18 (78.3%) pediat-
ric patients, which ranged from −4.2 mm to −12.8 
mm, whereas 5 (21.7%) pediatric patients had posi-
tive values, which ranged from 2 mm to 12 mm.
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When assessing the difference between the 
radioulnar distances in both limbs, the value in 
15 (65.2%) patients increased from 4.7 mm to 
12.7 mm, and in 8 (34.8%) pediatric patients, this 
indicator was within the normal range.

Considering the predominance of the nega-
tive values of the standard indicator of the ra-
dioulnar distance in most pediatric patients with 
DRUJ instability, the results indicate the preva-
lence of the dorsal dislocation of the ulnar head, 
which is comparable to findings of the clinical 
examination.

An X-ray functional study (radiography in the 
site of the ulnar head dislocation) enabled analy-
sis of the change in the position of the ulna in 
the case of a clinically detectable subluxation/
dislocation of the ulnar head, whereas on stan-
dard radiographs in the lateral projection, we did 
not reveal significant changes in the radioulnar 
distance in the affected limb (Fig. 9).

DISCUSSION

Clinical examination is of paramount importance 
for the functional evaluation of DRUJ and its sta-
bility. Moreover, X-ray examination with the de-
termination of radiometric indicators is the most 
objective method for determining the relation-
ship between the bone structures of the DRUJ. 
According to many authors, a change in any ra-
diometric indicator can lead to a change in the 
functional state of the wrist joint and hand [18, 
21, 22].

According to the literature, a decrease in the 
radioulnar angle is observed in patients with 
fractures of the distal metaepiphysis of the ra-
dius, whereas radial deviation of the hand may 
occur with limitations in the range of motion in 
the wrist joint [18, 23].

Changes in the volar angle in patients with 
DRUJ instability of traumatic origin were caused 
by the deformity of the distal epimetaphysis of 
the radius. According to Medoff and Koehler, a 
change in the volar angle in adult patients leads 
to an impairment in the congruence of the dis-
tal articular surfaces of the forearm bones and, 
consequently, DRUJ instability with a decrease in 
the amplitude of rotational movements, mainly 
supination of the forearm, and limited dorsal and 
palmar flexion of the hand [18].

Fig. 9. X-ray of the wrist joint of a 13-year-old patient 
with a diagnosis of posttraumatic dislocation of the 
ulnar head. Instability of the distal radioulnar joint:
a — lateral projection; b — X-ray functional examination  
in the position of dislocation of the head of the ulna  
(volar type)а b

Table 3 
Volar angle in patients with traumatic instability of the distal radioulnar joint

Number of patients Volar angle value, deg.

7 −18.7–0

6 1.0–5.0

5 6.0–9.0

2 10.0–12.0

3 13.0–18.5
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Normally, 80% of the axial load in the wrist 
joint accounts for the radial bone and 20% for the 
ulnar bone. The load distribution varies depend-
ing on the relative position of the distal sections 
of the radius and ulna [24]. However, as the posi-
tive version of the RUI increases, the load on the 
distal ulna increases, which leads to impinge-
ment syndrome of the ulna with carpal bones 
(semilunar and triquetral) and infringement, 
thinning, and degeneration of the triangular fi-
brocartilaginous complex [25, 26, 27]. The op-
posite option, when the RUI decreases, leads to 
a decrease in the ulnar load, increasing it to the 
“radial” side. In such patients, ulnar deviation of 
the hand develops, and pain occurs following the 
discongruence of the ulnar head with the radial 
bone proximal to the level of its sigmoid notch, 
followed by a decrease in the fist-grip strength 
[28]. Both options for changing the RUI ultimate-
ly lead to a limitation of the pronation–supina-
tion function of the forearm and early formation 
of the wrist joint arthrosis [2].

Hafner et al. proposed a method for deter-
mining the RUI in pediatric patients aged 1.5–15 
years by measuring the distance between the 
most proximal and most distal points of the 
growth zones of the distal forearm bones. This 
measurement method is ideal for children with-
out epiphyseal ossification, but has limitations in 
older pediatric patients [20].

Goldfarb et al. stated that the method of mea-
suring the RUI in adolescents aged >12 years us-
ing the standard adult technique is accurate and 
reliable, and the mean readings are close to those 
in adult patients [29].

Clinical examination to determine ulnar head 
dislocation is of paramount importance in the 
evaluation of DRUJ in patients with traumatic 
instability. The measurement of the radioulnar 
distance in patients with DRUJ instability en-
ables confirmation of the severity of the patho-
logical changes in DRUJ. However, Nakamura et 
al. showed that a more accurate estimate of the 
radioulnar distance is obtained through a com-
parison of this indicator of both limbs in one pa-
tient than using one standard value. On average, 
the difference between radioulnar distances on 
both limbs is 2.0±1.7 mm. The authors indicate 
the need for the most accurate position of the 
forearm in the lateral projection, for which they 

recommend using special retaining devices that 
fix the hand [19].

Back in 1983, Mino et al. first reported the im-
portance of radiography of the wrist joint in the 
lateral view to detect dislocation or subluxation 
of the ulnar head, emphasizing the need for ac-
curate positioning of the forearm to perform this 
projection. However, the authors emphasized that 
the correct position of the limb for obtaining im-
ages in the lateral view is not always possible, in-
cluding that caused by pain syndrome [30]. These 
reasons may have led to the very variable range 
of the radioulnar distance index in different au-
thors. Thus, the measurement of the radioulnar 
distance in patients with DRUJ instability only in 
the affected limb is not appropriate for assess-
ing the severity of changes. It is worth agreeing 
with the recommendations of Schachinger et al., 
who indicated the need to calculate precisely the 
difference between radioulnar distances in two 
limbs [31].

To objectify a clinically detected dislocation 
in the DRUJ, X-ray functional examination of the 
forearm bones at the site of the ulnar head dislo-
cation should be performed in pediatric patients.

CONCLUSIONS
The analysis of the radiometric parameters of the 
distal structures of the forearm bones without 
traumatic changes in pediatric patients allowed 
us to confirm the comparability of values with 
the adult population, except for the radioulnar 
angle indicators in pediatric patients aged 9–11 
years, which is due to the anatomical aspects of 
the epiphysis shape in patients of this age group. 
X-ray diagnostics of DRUJ instability of traumat-
ic origin allows for an objective assessment of 
structural changes, taking into account the dis-
ease etiopathogenesis. The radiometric param-
eters described should be used when planning 
surgical treatment. Knowledge of the anatomical, 
physiological, clinical, and radiological aspects of 
the distal structures of the forearm bones in case 
of DRUJ instability of traumatic origin in pediat-
ric patients is the basis for correct X-ray diagnos-
tics. The interaction between the radiologist and 
the orthopedic traumatologist plays a decisive 
role in the correct interpretation of radiographic 
findings, which must be evaluated in conjunction 
with clinical results.
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