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The elbow joint injury and the ipsilateral fractures of distal radius
are rare but are different. Objective. To analyze character of the el-
bow joint injury and distal part radius fractures in connection with
peculiarities of traumatic energy intensity, to consider of treat-
ment options of such trauma cases. Methods. The study is based on
the retrospective analyze of the clinical observation of 8 patients
with the ipsilateral elbow joint injury and distal part of radius
(3 men and 5 women, average age is 39 + 5). Besides of the distal
part radius fracture 1 patient had luxation of the forearm, 5 — frac-
ture-dislocations in the elbow joint and in 2 cases — the fractures
of distal metaepiphysis of the humerus. In 7 cases of the elbow joint
injuries and in 3 cases of the distal part radius fractures the surgi-
cal treatment was made. Results. Except 2 cases the injuries hap-
pened in result of landing from the height of 1-12 meters. The seve-
rity of injuries was ranking and their correlation with the indicator
of falling height was analyzed. The treatment peculiarity of the el-
bow joint injury and the ipsilateral fractures of distal part radius
is considered. Conclusions. In the majority of cases ipsilateral in-
Jjuries of the elbow joint and of the distal part radius are the result
of falling from the height, infrequently — the results of falling from
easy posture of the body; the severity of injury depends on the fall-
ing height (correlation coefficient Spearman’s — (.78), the charac-
ter of elbow joint injury may depend on the position of the extremity
at the time of landing and successive additional collision of elbow
region with traumatic agent. When the patient falls from significant
height may happen polytrauma, what lead to many stages of treat-
ment. By the ipsilateral injuries substantiation of manipulations
or surgical operations priorities is very important. Key words. Ip-
silateral Injuries, elbow joint, distal metaepiphysis of the radius,
fractures, luxation, fracture-dislocations.

Vkoooicenns nikmoosoco cyenoba ma nepeiomu OuUCmMaibHO-
20 8i00iNy npomenesoi Kicmku O0OHOUMEHHO! KIHYI6KU mpan-
NAOMBCA OydHce pioKo, a mpasmu docums pisnomanimui. Mema.
Ilpoananizyeamu xapaxmep incuiamepaibHux yuKoOHICeHb
JIKMb0B020 Cyen06a ma OUCmanbHo2o Memaenigpisa npomeHe-
801 KiCMKU Y 363Ky 3 0COONUB0CMAMU €HEPLOEMHOCTI Mpas-
MYBAHH, PO3NAHYMU 6APIAHMU NIKYBANbHOT MAKMUKU, SAKI
BUKOPUCTOBYTOMb 3d MAKUX YuK0OdceHb. Memoou. /locniodcenus
0a3yemvbCsi HA pempoCneKMUEHOMY aHAI3T KITHIYHO20 Mamepiany
8 nayienmis i3 incunameparbHUMU YWKOONCEHHAMU TIKMbOBO-
20 cyenoba ma nepenomamu OUCMAIbHO20 GI00LLY NPOMeHe6oi
xicmku (3 uonosixu, 5 Jcinok, cepeoniii six (39 + 5) pokis). Oxpim
nepenomy OUCmanbHo2o i00iny npomenesoi Kicmku, 6 1 eunaoxy
0Y6 6usUX nepeoniuys, y 5 — nepeilomosusuxi 8 ikmbo8OMy cye-
71006}, 2 — nepenomu OUCMaibHO20 Memaenigiza nie4osoi KicmKu.
Xipypeiune nikysanHa yukoOxiceHv y OinaHyi JiKMb08020 Cyenooa
nposedeno y 7 6unaokax, a 6 OilaHYi NPoMeHe80-3an ACMKO8020
cyenoba — y 3. Pesynomamu. Oxpim 2 nayienmis, mpagmu ompu-
Mawi 6HACAIOOK nadinua 3 eucomu 6i0 1 0o 12 m. Ilpogedero
PAHIICYBAHHA BANCKOCMI YUKOOJNCEHb MdA AHANI3 IXHbO2O Chi6-
BIOHOWICHHSL 3 NOKAZHUKAMU GUCOMU NAOIHH NAYICHMIE, MOoO-
mo 3 enepeoemuicmio mpasmysants. Pozenanymo ocodnusocmi
JUKYBAHHS NAYIEHMIG 3 OOHOOIUHUMU YUKOONCEHHAMU 8 OLISAHYI
JIKMb0BO2O MA NPOMEHeB0-3ansICMK08020 cyenobis. Bucnosku.
binvuicms 6unaoxie incuiamepaibHUX YUWKOONCeHb 30HU IIKMbO-
6020 MaA NPOMEHEBO-3AN SICIMKOBO20 CY2N100i8 MPANIAIOMbCS 6 Pa3i
naodinns 3 0esaKoi eucomu, piouie — 3 GUCOMIU BILACHO20 3POCHY.
Cmyninb mAdMCKOCMI YUKOONCEHHS NPAMO 3ANeHCUMb 8I0 BUCO-
mu nadinus (koeghiyicnm xopenayii r = 0,78). Xapaxmep mpasmu
8 30HI NIKMb0OB02O CY2100a BUSHAUAEMbCA NOZUYIEIO KIHYIBKU HA
MOMEHM NPU3EMIIeHHA, A MAKOHC MONACIUBICIIO NOCAIO08HO2O
000amK06020 3IMKHEHHs 30HU JIKMbOB02O Cy2n0ba 3 mpagmy-
BATLHUMU A2eHMAaMU. 3a YMO8 NAOIHHL 31 3HAUHOL 8UCOMU 8a2oMa
ULMOGIPHICMb GUHUKHEHHS NOAIMPAsM, Wo 00YMOBIIE bazamo-
emanuicmy NKY8anHs. Bajcnuso 0ns nayieumis 3 incunamepaino-
HUMU YUWKOONCEHHAMU € OOTPYHMYBAHHS 4ep2080CHI GMPYYaHb
abo maninynayii. Kmnouosi crosa. Incunamepanvii yukooicenns,
JUKMbOULL CY2od, Oucmanbhull Memaenihiz npomenesoi Kicmku,
nepenomu, USUXU, NEPEIOMOBUBUXU.
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Introduction

Combination of elbow injuries with ipsilate-
ral fractures of the distal radial bone is very rare
[1, 2]. The variants of injuries are quite diverse:
cases of combination of fractures of the radial bone
in the proximal and distal parts [3, 4], fractures
of the distal part of the radial bone with dislocations
in the elbow back [5], with dislocation of the forearm
anterior [6], and with fractures in the elbow joint [7].
We can also mention other variants of damage in this
area, such as the possibility of simultaneous disloca-
tion in the proximal and distal radial-elbow joint [§],
as well as Essex-Lopresti injury [9], which are not
mentioned in our study.

The aim of the study: to analyze the nature of ip-
silateral injuries of the elbow joint and the distal
metaepiphysis of the radial bone in connection with
the features of energy intensity of injury, to consider
options for treatment tactics.

Material and methods

We observed 8 patients with ipsilateral inju-
ries of the elbow joint and distal radial bone, in-
cluding 3 men and 5 women, with a mean age
of 39 (5 + 5) years (19 to 60). In addition to a frac-
ture of the distal radial bone, one patient was di-
agnosed with posterior forearm dislocation; 5 with
forearm dislocations in combination with fractures
of the proximal bones of the forearm (2 persons with
fracture of the head of the radial bone and coro-
nal process and dislocation of the forearm back,
1 with posterior dislocation of the head and fracture
of the proximal metaepiphysis of the ulna, 2 with
fracture of the head and forearm posterior disloca-
tion of the forearm); 2 with fractures of the distal
metaepiphysis of the humerus. Surgical treatment for
fractures of the distal radial bone was performed in
5 cases, conservative in 3. Surgery on the elbow joint
was performed in 7 cases and only one patient under-
went conservative treatment.

Brief information about patients, height of fall
(value O is set for cases of falling of the patient from
a natural position in the case of standing, walking
or running), limb damage on two levels and treat-
ment are given in Table 1. The Spearman correlation
coefficient was used to identify a statistically sig-
nificant relationship between the height of fall of pa-
tients and the severity of injuries. Data analysis was
performed using Statistica software. The materials
of the study were approved by the Committee on
Bioethics at the State Institution «Professor M. 1. Sy-
tenko Institute of Abnormalities of the Spine and

Joints of the National Academy of Medical Sciences
of Ukraine» (Minutes No. 220 of 18.10.2021).

Results and discussion

In 6 out of 8 cases the injuries were caused by
patients falling from a height of 1 to 12 m above
the landing surface (it should be noted that these
values are not absolutely accurate), in 2 cases from
natural height. In other words, the energy intensity
of injury to patients' limbs was very different. It was
difficult for patients to accurately describe the posi-
tion of limb segments, including flexion-extension
angles in the radiocarpal and elbow joints at the time
of limb contact with the landing surface or other ob-
jects. Two theories have been proposed that explain
the probable mechanisms of radial bone fractures
in the distal part and forearm dislocations: «single-
impact» and «double-impacty» [6]. In the first type,
the fall of the patient on the palm of the straightened
arm under the contact of the hand with the landing
surface is a fracture of the radial bone in its distal
part and, if the kinetic energy is not extinguished, it
is transmitted mainly through the ulna to the over-
stretched and valgus elbow joint, which leads to dis-
location of the forearm bones. In the second type,
the force of the impact when falling on the straigh-
tened arm leads to a fracture of the radial bone in
the distal part, and damage to the elbow joint is
the result of the following separate traumatic impact.
Applying the theory of the mechanism of damage to
our cases, we can assume that the option of «single-
impact» injuries, which include dislocations and frac-
tures of the elbow joint, and «double-impact» is ac-
ceptable for fractures of the distal humerus.

Is it possible to connect the nature of the consi-
dered injuries with the height of the fall? In two cases
(2" and 3™) the height of the fall was greater than in
others, namely 12 and 10 m. At the same time, pa-
tients were also found to have damage to the pelvic
bones, i. e. it can be assumed that the primary contact
with the landing surface could occur not with the in-
jured upper limb, but with other parts of the body,
and then with the said limb or simultaneously with it,
which could slightly reduce the amount of traumatic
kinetic energy. Among the analyzed injuries there
were two cases (4" and 8™), when in the area of the el-
bow joint patients injured not the forearm bones, but
the distal metaepiphyses of the humerus. The injury
in both episodes occurred due to a fall from a height
of 1 and 4 meters. Despite the proximity of these in-
juries on the basis of classification, according to ra-
diography (Fig. 1), the degree of dislocation of bone
fragments differs significantly and it can be assumed
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that the soft tissues of the elbow joint in the second
case suffered more.

To identify a possible relationship between the na-
ture of the damage and the height of the fall, we
ranked the damage, focusing on their complexity
and severity from the relative degree of soft tissue
damage and bone formation, i.e. the classification af-
filiation. For injuries of the elbow joint, the following
degrees (points) were allocated in ascending order
of their severity:

1. Soft tissue injuries (example, 20-A2);

2. Soft tissue injuries of one of the forearm bones
(example 20-B2 + 21-B1);

3. Soft tissue and distal humerus injuries (example
13-C2.3);

4. Soft tissue injuries of both forearm bones
(example 20-A4 + 21-C2)

For damage in the area of the radiocarpal joint:

1. Metaphyseal fractures of the radial bone with-
out significant displacement (example 23-A2);

2. Metaphyseal fractures of the radial bone with
significant displacement (example 23-A3);

3. Epimetaphyseal fractures of the radial bone
with displacement in the metaphyseal area and with-
out displacement of the epiphyseal, articular surface
(example 23-C 2);

4. Epimetaphyseal fractures of the radial bone
with displacement of fragments of the articular sur-
face (example 23-C3).

Table 1

Information about patients, height of fall, limb damage on two levels and treatment

Treatment (surgical, conservative)

elbow joint area

distal forearm

Osteosynthesis of the
proximal metaepiphysis of
the elbow bone according
to Weber

Closed reduction of the
radial bone fracture

In the acute period - closed
correction of forearm
dislocation, fixation with
a plaster bandage, in 1
month — open removal of
dislocation of the forearm
bones, transarticular
fixation with a needle,
plaster splint

In the acute period fixation
with a plaster cast, in
1 month - distraction
extrafocal osteosynthesis of
the radial bone

In the acute period fixation
of the elbow joint with an
external fixation device, in
2  months —  open
reduction of the forearm,
osteosynthesis of fracture
of the head of the radial
bone

In the acute period fixation
of the radiocarpal joint with
external fixation device, in
2 months — open reduction
of dislocation of the elbow
head in the distal radial-
elbow joint

Osteosynthesis of the distal
humerus

Osteosynthesis of the distal
radial bone

Open reduction of the
forearm, removal of
fragments of the head of the
radial bone, transarticular
fixation with a needle of the
shoulder-elbow joint

Osteosynthesis of the distal
radial bone

Osteosynthesis of the head
of the radial bone

Closed reduction of the
radial bone fracture

Closed reduction of the
forearm

Closed reduction of the
radial bone fracture

Case Sex Age Fall Limb Diagnosis (AO classification)
hzly%)ht elbow joint area distal

forearm
1 K 40 1 Left | 20-B2+21-Bl1 23-C3
2 M 45 12 Right | 20-A2+21-C2 23-C3
3 M 42 10 Right | 20-A4+21-C2 23-C3
4 K 60 1 Right 13-C2.3 23-C2
5 xK 54 0 Left | 20-A2+21-B2 23-C3
6 K 19 0 Right | 20-A2 +21-B2 23-A2
7 K 30 1 Left 20-A2 23-A3
8 M 20 4 Left 13-C3.2 23-C2

External fixation device, in
2 weeks — open reduction,
osteosynthesis of the distal
humerus

External fixation device, in
2 weeks — open reduction,
osteosynthesis of the distal
radial bone
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Table 2 shows the distribution of cases with
the corresponding height of the patient's fall accord-
ing to the severity of injuries, and Table 3 demon-
strates the sum of points of the severity of injuries in
the area of the elbow and radiocarpal joint for each
case.

As can be seen from Table 3, the most severe in-
juries (total severity of 8—9 points) were observed
in the case of injury after falling from a height
of 4-12 m, i. e. due to high-energy injury. Spear-
man correlation coefficient (r) between the severity
and height of the patient's fall was 0.78 (p < 0.05),
which according to the assessment of the tightness
of the relationship between random variables indi-
cated a high degree of correlation between these in-
dicators. In all these cases, the injuries were received
by males, which, in our examples, can be explained
only by some features of the benefits in the occupa-
tions of men and women. According to our observa-
tions, it is impossible to perform a statistical analy-
sis of the influence of patients' age on the nature
of injuries.

The ipsilateral nature of the injury affected
the tactics of treatment. The choice of conservative
or surgical method for each injury was determined by
the same criteria as in the case of isolated injuries, but
in the case of ipsilateral injuries, special care should
be taken to justify the sequence of manipulations.
The authors of studies on this problem also empha-
size this [2, 5].

For example, in the presence of dislocation
of the forearm and fracture of the radial bone in

Fig. 1. Radiography of the injured limb: a) patient G. (case 4,
falling from a height of 1 m); b) patient D. (case 8, falling from
a height of 4 m)

the distal part, it is necessary to first eliminate the dis-
location of the forearm, and then, in forearm bent at
the elbow joint, to perform reposition of the fracture
of the radial bone [5]. Manipulations were performed
in the same sequence in one of the patients (case 7).
Another variant of the sequence of interventions was
appropriate to do in other cases, one of which we
present below.

Table 2
Distribution of cases and height
of the patient’s fall according to the severity of injuries

Severity Elbow Radiocarpal
degree joint area joint area
case height (m) case height (m)
1 7 1 6 0
2 1,6,5 1,0,0 7 1
3 4,8 1,4 4,8 0,4
4 2,3 10, 12 1,2,3,5 1,12,10,0

Table 3
The sum of points for severity
of injuries in the elbow and radiocarpal joint area
for each case

Case Severity degree Height (m)
1 5 1
2 9 12
3 9 10
4 6 1
5 6 0
6 3 0
7 3 1
8 8 4

Fig. 2. Radiography of the elbow and radiocarpal joints after
the first surgery on the day of injury
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Fig. 3. Radiography of the elbow and radiocarpal joints in 6 months after the second intervention

Patients injured as a result of falling from a consi-
derable height are more likely to have multiple trauma
(case 2 and 3), and landing can take place (case 2) on
an uneven, hard surface, such as construction debris
and the like. Even in the absence of concomitant in-
juries, the soft tissues of the injured limb suffer more
when falling from a considerable height. Therefore,
the treatment time increases and it can be multi-stage.

An example is clinical observation (case 8).
A 20-year-old patient D. was injured as a result
of a fall from a height of 4 m. In the medical institu-
tion where the patient was taken, after clinical and
radiological examination, he was diagnosed with
comminuted fracture of the distal metaepiphysis
of the left humerus with displacement of fragments,
fracture of the distal metaepiphysis of the left radial
bone with displacement (Fig. 1, b). Extrafocal osteo-
synthesis of damaged bone formations (Fig. 2) and
anti-inflammatory therapy were performed. Two
weeks later, the patient came to the State Institution
«Professor M. 1. Sytenko Institute of Abnormali-
ties of the Spine and Joints of the National Academy
of Medical Sciences of Ukraine». Given the presence
of residual displacement of bone fragments, i. e. in-
dications for open fracture correction and osteosyn-
thesis, the extrafocal fixation device was dismantled
and, after wound healing at the site of attachment
of the rods of the apparatus, first open repositioning,
bony osteosynthesis, open reaming and osteosynthe-
sis of the distal humerus were performed. That is,
initially the intervention was carried out on the distal
part of the radial bone, because there was no need
to move the limb on the operating table, so the frac-
ture area of the humerus was not adversely affected.
The second stage was the intervention on the hume-
rus with a change in the position of the limb during

the operation, but under conditions of a stabilized
fracture zone of the radial bone. When evaluating
the results of treatment in 6 months after the opera-
tion, it was determined that the function of the limb
was restored, the consolidation of fractures was con-
firmed radiologically (Fig. 3).

Thus, the nature of ipsilateral injuries in the elbow
and radiocarpal joints is quite diverse, mainly deter-
mined by the intensity of kinetic energy of the body,
which develops when falling, the position of the body
and limb in contact with the landing surface, and the
quality of this surface. The choice of treatment tactics
for ipsilateral injuries should be made taking into ac-
count the rational sequence of interventions in the areas
of injury.

Conclusions

Most cases of ipsilateral injuries of the elbow and
radiocarpal joints occur in the case of a fall from
a height, less often from a height of own height.
The severity of limb damage is directly proportional
to the height of the fall, i. e. the amount of kinetic ener-
gy that occurs during the fall of the body (correlation
coefficient r = 0.78). That is, the nature of the injury
in the elbow joint (dislocation of the forearm, frac-
ture, fracture of the distal humerus) is determined
by the position of the limb in its joints at the time
of landing, as well as the possibility of successive ad-
ditional collision of the elbow with traumatic agents.

In the case of falling from a considerable height,
there is a high probability of multiple injuries, result-
ing in a multi-stage treatment process in this category
of patients. An important point in determining treat-
ment tactics is to justify the sequence of manipula-

tions or interventions.
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