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Abstract

Background: The aim of this study was to describe the epidemiology, physiopathology, and outcomes of elbow
“unhappy triad” trauma in children, combining a posterior dislocation, a proximal radius fracture, and a third lesion
(i.e. bony or capsuloligamentous injury).

Methods: A retrospective bicentric study was conducted between 1999 and 2020. All skeletally immature children
who presented to the emergency department and underwent surgery for a proximal radius injury were selected. Among
this selection, only patients with two associated ipsilateral elbow injuries (i.e. posterior elbow dislocation and a bony
and/or capsuloligamentous injury) were included. Active elbow ranges of motion, Mayo Elbow Performance Score and
Quick-Disabilities Of The Arm, Shoulder And Hand scores and standard radiographs were recorded at last follow-up.
Results: Twenty-one patients met the inclusion criteria (mean age at surgery=|1.4years) among 737 selected. The
“unhappy triad” diagnosis was made preoperatively in nine cases (bone lesion only), intraoperatively in nine cases, and
postoperatively in one case. The third lesions were surgically treated when the lesion was a bony fracture or if the elbow
remains unstable between 60° and 90° of flexion (i.e. capsuloligamentous injury). Twenty patients were reviewed (mean
follow-up =5.8years). The complications and re-operations rates were of 10%.

Conclusion: The “unhappy” triad of the child’s elbow is a rare injury, where the preoperative diagnosis is frequently
missed and lead to 10% of complications and re-operations.

Level of evidence: level lll.
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a radial head fracture, and a fracture of the coronoid pro-
cess of the ulna. Is there an equivalent triad in pediatrics?

Introduction

Elbow fractures account for approximately 7%-9% of
upper limb fractures in children,'? occurring mostly
between 9 and 11years of age.’ Skeletal immaturity is
accountable for weakened enthesis areas, especially at the

'Department of Pediatric Orthopedics, Purpan Children Hospital,
Toulouse University, Toulouse, France

insertion zones of the capsule and ligaments onto the carti-
lage matrix. Most pediatric classifications of elbow frac-
tures focus on bone displacement, and to the best of our
knowledge, there is no diagnostic classification reporting
on the occurrence of complex injuries that combine bony
and capsuloligamentous lesions.** In adult traumatology,
the terrible triad of the elbow is a well-described injury,
widely reported in the literature.®” Combining several
bony and capsuloligamentous lesions, this triad is defined
as the association of a posterior dislocation of the elbow,
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Unlike adults, children’s elbows are more flexible, with
strong ligaments and weak immature bones. Consequently,
the description of this triad adult injury cannot be applied
as is in children. In the literature, a few case reports®® and
only one recent series'® described a radial neck case frac-
ture with an elbow dislocation and an osteochondral flap
of the coronoid process.

In this series, we focused on the pediatric equivalent
of the terrible triad that had been described in the adult
elbow. We describe a triad, which we will call the
“unhappy triad” in the immature elbow, that combines a
fracture of proximal radius (i.e. radial neck and/or head)
with a posterior dislocation of the joint and bony and/or
capsuloligamentous injury of the anterior, medial or lat-
eral aspect of the elbow. Therefore, the aim of our study
was to describe the epidemiology and pathophysiology of
complex elbow traumas in children called “unhappy
triad” and report the functional and radiographic mid-
term outcomes of patients presenting such lesions.

Materials and methods

Study population

A retrospective bicentric study was conducted between
1999 and 2020. A first review of medical records was
performed by two surgeons, using an open-source data
warehouse.!! This screening included all skeletally
immature children or adolescents who presented to the
emergency department and underwent surgery for a prox-
imal radius injury. Skeletally immaturity was defined on
standard radiographs of the elbow by open physis at the
epitrochlea, capitellum, radial head, and olecranon.
Among this selection of patients, only cases presenting a
complex elbow injury were included in the analysis,
defined as the association of the proximal radius fracture,
a posterior elbow dislocation, and a third lesion, includ-
ing an injury of the medial or lateral and/or anterior com-
partment of the elbow. A second review of all included
cases was conducted by two independent operators.
Investigations were conducted according to the 1964
Declaration of Helsinki ethical standards. The study was
registered in the national data protection authority (no.
2223801 v0), and the legal guardians of the patients were
informed and consented to the study before any data col-
lection and/or analysis.

Preoperative clinical and radiological
assessments

Initial physical examination was performed in the emer-
gency department to identify potential cutaneous, neuro-
logical, and/or vascular complications. All patients had
preoperative and postoperative anterior—posterior (AP)
and profile X-rays of the injured elbow. Patients who

received an additional computed tomography (CT) scan
were recorded. The proximal radius fracture was classi-
fied according to Chambers’!? classification. In cases of
Salter—Harris types I and II lesions of the proximal radial
physis (i.e. type LA lesions according to Chambers), the
radial head angulation was classified according to Judet’s
classification.'?

Surgery and last follow-up outcomes

At last follow-up, patients were examined by one of the
two observers, independent of the surgical procedure.
Active elbow ranges of motion (ROM) in flexion/exten-
sion and pronosupination were recorded with gonio-
meter. Mayo Elbow Performance Score (MEPS)' and
Quick-Disabilities Of The Arm, Shoulder And Hand
(DASH)'® scores were reported. Standard antero-poste-
rior and profile radiographs of the elbow and forearm
were performed for all patients. Radiocapitellar disloca-
tion was defined as a total loss of contact between both
articular surfaces while subluxation was defined as a
partial loss of contact of at least 50%. Cases of proximal
radioulnar synostosis'® and/or necrosis of the radial head
were recorded.

Statistics

Results were presented as mean values = standard devia-
tion (range). Normality and heteroskedasticity of continu-
ous data were assessed with Shapiro—Wilk and Levene’s
tests, respectively. Continuous outcomes were compared
with analysis of variance (ANOVA), Welch’s ANOVA,
or Kruskal-Wallis tests, according to data distribution.
Discrete outcomes were compared with chi-square or
Fisher’s exact tests, accordingly. The alpha risk was set
to 5%, and two-tailed tests were used. Statistical analysis
was performed with EasyMedStat (version 3.19; www.
easymedstat.com).

Results

Population

The medical records of 737 patients were initially selected.
Among these files, only 21 patients (2.8%) met the inclu-
sion criteria (Figure 1), including 13 girls and 8 boys, with
a mean age at surgery of 11.4 =2.3years (6.4-14.9). The
initial trauma was a fall in 11 cases, from a height ranging
from 1.5 to 7m, a sports injury in § cases (i.e. in 6 cases
while riding a horse and in 2 cases while playing basket-
ball), and a motorbike accident in 2 cases. On initial exam-
ination, two patients presented with a sensory deficit,
including one in the ulnar territory and one in the median
and ulnar areas; no cutanecous and/or vascular complica-
tions were observed.
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Figure |. Flow chart.

The patient lost to follow-up (Case 20) was described in the
epidemiological results but withdrawn from the analysis at the last
follow-up.

Assessment of triad injury

According to Chambers’ classification, 14 fractures of the
radial proximal end were classified as type I.A lesions (i.c.
Salter—Harris types I and I lesions), 4 fractures as type 1.B
lesions (i.e. Salter—Harris type IV lesions), and 3 fractures
as a direct consequence of elbow dislocation (i.e. L.LE
lesions). Among the I.A group, 11 patients had an angula-
tion of more than 60 degrees (i.e. grade-4 lesions accord-
ing to Judet’s classification), while the remaining 3 patients
had an angulation of 30-60 degrees (i.e. grade-3 lesions
according to Judet’s classification). Regarding elbow dis-
location, 12 patients presented with a posterolateral dislo-
cation, 6 with a true posterior dislocation and 3 with a
posteromedial dislocation.

Regarding the third lesion, 11 patients had a capsulo-
ligamentous tear or equivalent (i.e. bony or cartilaginous
enthesis avulsion), located on the elbow anterior compart-
ment in six cases, the medial compartment in three cases,
and the anteromedial compartment in two cases. Ten
patients had fractures, including four medial epicondyle
fractures and six coronoid fractures. Among those six cor-
onoid fractures, three patients had an additional capsulo-
ligamentous lesion of the elbow lateral compartment.

Diagnosis

The third lesion was diagnosed preoperatively in 10
cases (48%), intraoperatively in 10 cases (48%), and
postoperatively in 1 case (4%). The children diagnosed
preoperatively tended statistically (»=0.07) to be older
than the children diagnosed intra- and post-operatively
(i.e. 12.2 = 1.7 years old and 10.7 = 2.6 years old).

Triad injuries characteristics were reported in Table 1,
and patients’ characteristics were depicted in Table 2. All
patients whose triad was diagnosed preoperatively (N=10)
had an anterior or medial fracture of the elbow apparent on
preoperative radiographs, including a medial epicondyle
fracture in four cases and a coronoid fracture in six cases.
All patients whose triad was diagnosed during or after
surgery (N=11) had a capsuloligamentous lesion or a car-
tilaginous enthesis avulsion that was not apparent on pre-
operative radiographs. In 10 cases, the third lesion was
identified during intraoperative testing, with elbow insta-
bility persisting after radial neck fracture stabilization. In a
13-year-old patient, the third lesion (i.e. capsuloligamen-
tous tear of the anterior compartment) was identified post-
operatively, with day 1 postoperative radiographs showing
the recurrence of the initial posterior elbow dislocation.

Surgical procedures

Regarding proximal radius fractures, 9 closed reductions
were performed (including 6 which required internal fixa-
tion with an intramedullary wire and 3 which were stable
without osteosynthesis), and 12 open reductions and inter-
nal fixations (including 6 with an intramedullary wire, 5
with a bicortical wire, and 1 screw osteosynthesis) (Table 3).
In cases where the third lesion was an epitrochlear fracture
(i.e. 4 patients), the fixation was performed in the same
operating time, using wires. In the other cases (i.e. 17
patients), elbow stability was tested after reduction and sta-
bilization of the radius fracture. If elbow stability was main-
tained in full supination and in flexion ranging from 60° to
90° (i.e. 10 cases), it was decided not to perform surgical
treatment of the capsuloligamentous lesion and immobilize
the elbow in a cast in the stability position. If elbow stability
was not maintained (i.e. 7 cases), a surgical repair of the
injured compartment was performed, with reinsertion with
anchors or direct suture (Table 3).

Complications and additional surgeries

Complications were observed in 2 patients (10%), includ-
ing a persistent posteromedial elbow instability on day 15
due to secondary displacement of the radial head fracture
(Case 3) and a non-union of the radius fracture (Case 19)
(Table 4). In Case 3, only the ligament lateral tear had been
repaired by the approach of the radial head fracture’s
osteosynthesis. The cartilage avulsion fracture of the coro-
noid had been neglected. Two patients required an addi-
tional surgery (10%), with Case 3 who required a new
procedure on day 16 that included a radial head arthro-
plasty, a coronoid osteosynthesis by screws and a medial
collateral ligament repair, and Case 11 who underwent
elbow arthrolysis 3 years after the initial procedure due to
severe pronosupination limitation with preoperative ROM
of 30°/30°, respectively (Table 4).
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Table I. Characteristics of population.

Population Preoperative diagnoses Surgical diagnoses Postoperative
(N=21) (N=10) (N=10) diagnoses (N=1)
Mean age at surgery 11.5%£23 122+ 1.7 10.3*2.6 13
(years) = SD (range) (6.4-14.9) (9.2-14.9) (6.4-14.4)
Direction of elbow dislocation (n)
Posterolateral 7 5 /
Isolated posterior | 4 |
Posteromedial 2 I /
Chambers classification for fracture of radius proximal end (n)
LA 7 6 |
1.B 3 I /
LE / 3 /
Bony/capsular ligament lesion (n)
Capsular ligament lesion / 10 |
Bone fracture 10 / /

SD: standard deviation.
N represents the number of patients included.

Table 2. Demographic characteristics for each patient.

Patient Gender Age Type of Proximal radial Direction of Description of the third lesion Moment of the
(n) (years) injury fracture: chambers elbow luxation third’s lesion
classification diagnostic

| F 12 Fall LA Postero-lateral Medial epicondyle fracture Preoperatively
2 M 8 Fall LA Posterior Anterior compartment tear Peroperatively
3 F 12 Sport I.B Postero-lateral Coronoid fracture Preoperatively
4 M 14 Sport LA Posteromedial ~Coronoid fracture Preoperatively
5 F 9 Sport LA Posterolateral ~ Medial epicondyle fracture Preoperatively
6 F 6 Fall LA Posterolateral ~ Medial compartment tear Peroperatively
7 M 14 Fall I.B Posterolateral ~ Coronoid fracture Preoperatively
8 F 8 Motorbike LA Posteromedial ~ Anteromedial compartment tear Peroperatively
9 M 13 Fall LA Posterior Anterior compartment tear Postoperatively
10 F 9 Sport LA Posterior Medial compartment tear Peroperatively
I F 10 Fall LA Posterolateral ~ Medial epicondyle fracture Preoperatively
12 F 14 Sport 1.B Posterolateral ~ Medial compartment tear Peroperatively
13 M 13 Fall LA Posterolateral ~ Coronoid fracture Preoperatively
14 M 10 Fall 1.B Posteromedial ~ Coronoid fracture Preoperatively
15 M 10 Fall I.E Posterolateral ~ Anterior compartment tear Peroperatively
16 F 12 Sport LA Posterolateral ~ Medial epicondyle fracture Preoperatively
17 F 10 Fall LA Posterolateral ~ Anterior compartment tear Peroperatively
18 H 14 Motorbike I.E Posterior Anterior compartment tear Peroperatively
19 F 10 Sport LE Posterior Anteromedial compartment tear Peroperatively
207 F 12 Sport LA Posterior Coronoid fracture Preoperatively
21 F Il Fall LA Posterolateral ~ Anterior compartment tear Peroperatively

?Lost to follow-up.

Last follow-up

The patient lost to follow-up (Case 20) was removed from
the analysis. The mean follow-up was 5.8 = 5 years (2—18).
At last follow-up (Table 4), mean elbow ROM in flexion,
extension, pronation, and supination were of 142° =+ 12°
(110°-150°), 5°£8° (0°-20°), 66°*=31° (0°-90°) and
56° *=33° (—=10° to 90°), respectively. Mean MEPS and

Quick-DASH scores were of 93 = 9 points (72.5-100) and
13 = 17 points (0-43), respectively.

At last follow-up, mean active ROM in flexion, prona-
tion, and supination was significantly lower in patients
with an open approach for radial fracture reduction (i.e.
137°, 48°, and 30°, respectively) than in patients with a
closed reduction (i.e. 150°, 90°, and 90° with p=0.02,
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Table 3. Surgical procedure for each patient.

Patient  Surgery procedure for the radial ~ Surgery procedure for Elbow stability at the Duration of Physiotherapy
(n) fracture the third lesion end of procedure the plaster
cast (weeks)
| Closed reduction Osteosynthesis (wires)  Stable 6 No
2 Open reduction CM wires No Stable above 60° flexion 5 No
3 Open reduction and wires Lateral ligament repair ~ Stable 6 Yes
4 Open reduction and CM wires Ligament repair Stable 3 Yes
5 Closed reduction and CM wires ~ Osteosynthesis (wires)  Stable 6 No
6 Closed reduction and CM wires  No Stable above 60° flexion 3 No
7 Open reduction and screws Ligament repair Stable 6 Yes
8 Closed reduction and CM wires  Ligament repair Stable 6 Yes
9 Closed reduction and CM wires  No Stable above 60° flexion 6 No
10 Open reduction and wires No Stable above 60° flexion 4 Yes
I Open reduction and wires Osteosynthesis (wires)  Stable 6 Yes
12 Closed reduction No Stable above 60° flexion 6 Yes
13 Closed reduction Coronoid ablation and ~ Stable 6 Yes
ligament repair

14 Open reduction and wires Ligament repair Stable 3 No
15 Open reduction and CM wires No Stable above 60° flexion 8 No
16 Closed reduction and CM wires ~ Osteosynthesis (wires)  Stable 8 No
17 Open reduction and CM wires No Stable above 60° flexion 6 No
18 Open reduction and wires Ligament repair Stable 5 No
19 Open reduction and CM wires No Stable above 60° flexion 6 No
20? Open reduction and CM wires No Stable above 60° flexion 5 No
21 Closed reduction and CM wires  No Stable above 60° flexion 4 No

CM: centro-medullary.
?Lost to follow-up.

p=0.005, and p=0.0001, respectively). There was a statis-
tical trend for the MEPS score (90 vs 97 points; p =0.06)
and the Quick-DASH (18 vs 6 points; p =0.06). At the last
follow-up, we found four radiological abnormalities (two
radioulnar synostosis, one radial head osteonecrosis, and
one radiocapitellar subluxation) in the open approach
radial osteosynthesis group, whereas we reported one case
of radioulnar synostosis and one case of radiocapitellar
subluxation in the closed reduction radial head fracture
group. We reported radiographic abnormalities in six
cases, including two radiocapitellar subluxation (10%),
two proximal radioulnar synostosis (10%), and two osteo-
necrosis of the radial head (10%).

Discussion

Radial neck fractures represent slightly more than 1% of
childhood fractures'” and approximately 5% of childhood
elbow fractures.!®!° According to our study, the “unhappy
triad” of the children elbow is a rather rare lesion that can
be observed in less than 3% of proximal radius fractures
that required surgical treatment. Its sex ratio was 1.5 in
favor of girls, and the mean age at the time of injury was
11.4 =2 .3 years old. These findings are consistent with the
female predominance and mean age of occurrence between

9 and 11 years that are observed for other elbow fractures.’
As previously described, complex elbow injuries are com-
monly the consequence of high-energy mechanisms.?°
The retrospective analysis of this case series demon-
strated that, depending on the nature of the third lesion (i.e.
evident fractures vs capsuloligamentous lesions), the diag-
nosis was made at three different times. In patients with
fractures, the diagnosis could be made in the emergency
department, since all three lesions were visible on initial
X-rays. In patients whose triad was not diagnosed preop-
eratively, the diagnosis was made intra- or post-operatively
due to the subsequent instability. Intra-operatively, the
operating surgeon noted a persistent instability of the
elbow despite stable reduction and fixation of the radial
fracture. Postoperatively, the diagnosis was made on the
day 1 radiographs that also demonstrated a persistent
elbow instability. Such delayed diagnosis was made in 11
cases; these children tended to be younger than the ones
withevident fractures (10.7 = 2.6 yearsvs 12.4 = 1.7 years),
but no significant difference could be outlined (p=0.07).
An example is the case (Figure 2) of an 8-year-old girl
whose diagnosis was made intraoperatively because of
persistent elbow instability despite stable osteosynthesis of
the proximal radius fracture. Significant soft tissues swell-
ing of the medial aspect of the elbow was visible on the
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Table 4. Outcomes for each patient.

Patient Follow-up ROM ROM MEPS  Quick-  Abnormalities Complications Re-operations
(n) (years) Extension/ Pronation/ (/100) DASH radiographic
flexion (°) supination (°) (/100)
| 14 0/150 90/90 100 0 No No No
2 2 0/140 60/60 100 4 Synostosis No No
3 6 20/140 40/40 77.5 34 No Day 15: Day |6: radial head
instability and  arthroplasty, coronoid
radial head osteosynthesis, and
displacement/  medial compartment
stiffness repair
4 6 20/150 90/-10 90 6.8  Radiocapitellar No No
subluxation
5 7 0/150 90/90 86.5 23 No No No
6 19 0/150 90/90 100 0 Radiocapitellar No No
subluxation
7 2 20/150 90/90 100 0 No No No
8 2 0/150 90/20 95 6.25  Radial head No No
necrosis
9 3 0/150 90/90 100 0 No No No
10 2 10/110 60/20 90 312 No No No
I 9 10/150 30/30 72.5 363 No No Years 3: arthrolysis
12 6 20/150 90/90 100 31.8  No No No
13 18 0/150 90/90 100 0 No No No
14 2 0/140 45/60 100 0 No No No
15 1.5 0/150 10/0 100 13.6  Synostosis No No
16 35 0/150 90/90 100 23 No No No
17 14.5 0/120 0/30 8l 43.1  No No No
I8 1.5 20/120 90/30 8l 227 No No
19 10.5 0/140 10/50 100 9  Radial head Pseudarthrosis No
necrosis of the radial
head
202 / / / / /o / /
21 25 0/140 80/80 9l 1.3 No No No

ROM: range of motion; MEPS: Mayo Elbow Performance Score.
?Lost to follow-up.

standard AP radiograph and was attributed to an anterome-
dial capsuloligamentous third lesion. Fixation of the
medial ligament and anterior capsule allowed us to obtain
satisfactory elbow stability. We can also address whether
an ultrasound or magnetic resonance imaging (MRI)
examination would have helped diagnose ligament tears.?!
The advantage of MRI is that it is free of radiation, is oper-
ator independent, and allows the diagnosis of traumatic
cartilaginous and ligament injuries of the elbow in chil-
dren.? Nevertheless, it depends on the surgeons’ practices
because in our analysis centers, the reduction of the dislo-
cation is performed in the operating room for better anal-
gesia and to test the stability under general anesthesia.
Another important finding of this study lies in the clas-
sification of anatomical lesions. In fact, we did not observe
any radial neck fracture called “reduction injuries,” as pre-
viously reported by Jeffery'® (i.e. LD lesions according to
Chambers’ classification). Instead, we noted only anterior

displacements of radial neck fractures, called “dislocation
injuries” by Jeffery!® (i.e. three patients presenting with a
LLE lesion according to Chambers’ classification). Our
hypothesis is that there is a ligament disruption in these
elbow “unhappy triads”; subsequently, reduction lesions
would be highly unlikely.

Based on those findings, we propose a classification
of the “unhappy triad” of the child’s elbow (Figure 3).
Type A describes the anatomical nature of the injury (i.e.
bone or ligament). Type B describes the affected compart-
ment, either medial, anterior, or a combination of the two
compartments. Accordingly, in type A1 with a visible bony
lesion visible, we propose the osteosynthesis of the frac-
ture. In case of a patient presenting in the emergency
department with a combination of elbow dislocation and
proximal radius fracture, we propose a complementary
examination by ultrasound or MRI, after reduction of the
dislocation in emergency department, to detect a possible
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Figure 2. Case 8. Frontal and sagittal preoperative radiographs (a) of an unhappy triad after reduction of elbow dislocation in
an 8-year-old child. Soft tissue depth is increased in the medial compartment and may suggest a third capsule-ligament injury.
Peroperative radiographs (b). Frontal and sagittal last follow-up radiographs (c) show good joint congruence after retention of the

anteromedial plane but early epiphyseal necrosis of the radius.

Unhappy traumatic triad of children’s elbow

1.Posterior dislocation of elbow

AND
2. Radial proximal fracture

AND

3. Bone/Capsular ligament lesion

A - Anatomical lesion B - Compartment

1. Bone fracture 1. Medial

2. Capsular ligament 2. Anterior

3. Mixed 3. Lateral
4. Mixed

Figure 3. Classification of unhappy traumatic triad of
children’s elbow.

cartilage or ligament injury (type A2). In the absence of
available imaging or a dislocation reduction in operating
room, further surgical exploration of the capsuloliga-
mentous insertion on the coronoid may be necessary if
instability persists despite stabilization of the proximal
radius fracture.

The outcomes at last follow-up provide two significant
findings. First, active ROM (i.e. flexion, pronation, and

supination) are significantly impaired (by 13°, 32°, and 60°
on average) if the open approach for the reduction of the
proximal radial fracture was performed compared to a
closed reduction (Figure 4). This is an important consider-
ation for the surgeon to consider before proceeding with
an open approach, and an important message for parents
regarding future functional results. Yang et al.>* reported in
a recent series of 101 reviewed cases of surgically treated
radial neck fracture with a mean flexion of around 148°,
extension of —3°, pronation of 78°, and supination of 94° at
3.8 years mean follow-up. These findings seem consistent
with our study in which, after a mean follow-up of 5.8 years,
active ROM were 137°, 5°, 48°, and 30° in cases with an
open approach, and 150°, 5°, 90°, and 90° in cases with a
closed reduction, respectively. In this article,” he reports
also that the rate of unsatisfactory results in open reduction
group (75%) was significantly higher than that in the closed
reduction group (22%) (p=0.001). This is consistent
with our secondary result. Second, we found no significant
differences between patients who underwent capsuloliga-
mentous surgical repair and those who were treated with
orthopedic immobilization. In reviewing the records,
patients treated with immobilization were those whose per-
sistent instability (i.e. after stabilization of the radius frac-
ture) remains below 60° of flexion (Table 3). In cases where
instability persisted above 60° of flexion in neutral, varus,
or forced valgus position, surgical repair was performed.
The question that remains is whether to operate on those
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Figure 4. Case |5. Sagittal and frontal postoperative radiographs (a). Frontal and sagittal last follow-up (I |.5years after surgery)
radiographs (b) show a proximal radioulnar synostosis. Range of motions of elbow at the last follow-up (c) show a limitation of

pronation and supination.

with persistent instability below 60° of flexion. For cases
where only the anterior compartment was affected, the
results were satisfactory (Table 4). However, in Case 6,
where the initial injury was to the medial capsuloligamen-
tous compartment, a radiographic anterior subluxation of
the radial head persisted at last follow-up, without func-
tional consequence at the last follow-up.

The findings of this study should be considered in the
light of its inherent limitations. It is a retrospective study
for a rare entity with only 21 patients. However, all children
requiring surgical care due to an osteoarticular emergency
in the urban area in which we work are transferred to three
pediatric university centers. It is the largest series describ-
ing this elbow traumatic triad combination; Magee et al.!
presented a series of 26 elbow trauma cases, of which only
7 cases corresponded with our “unhappy” triad. Our multi-
centric research collects the data from two of these three
centers. Another limitation of this study is that we did
not assess the results at the last follow-up according to the
quality of bone reduction or ligament repair from the first
surgery. It is difficult in a retrospective study to assess the
quality of surgery, as this is usually a very subjective crite-
rion, but this potential bias should be taken into consider-
ation. In addition, to our knowledge, there have been no
studies validating the Mayo Elbow Performance Score
(MEPS) in adolescents. However, it is widely used in the
literature as a tool for assessing results after the manage-
ment of a traumatized elbow in children.!#?*

Conclusion

The “unhappy” triad of the child’s elbow, i.e., combining a
posterior dislocation, a proximal radius fracture, and a
third lesion (bony or capsuloligamentous injury), is a rare
injury resulting from a high-energy trauma and whose
preoperative diagnosis is missed in 50% of cases. Further
surgical exploration of the capsuloligamentous insertion
on the coronoid or the medial compartment (i.e. the third
lesion) may be necessary if elbow instability persists
beyond 60° of flexion despite stabilization of the proximal
radius fracture. It is essential to consider the “unhappy”
triad as a severe injury leading to complications and re-
operations in 10% of cases, as well as proximal radioulnar
synostosis, radiocapitellar subluxation, and radial head
necrosis in almost 30% of cases at mid-term follow-up.
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