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Treatment of type I capitellar fractures in adolescents

Adolesan donemdeki tip I kapitellum kiriklariin tedavisi

Ahmet KAYA, Taskin ALTAY, Levent KARAPINAR, Hasan OZTURK, Fatih SURENKOK

BACKGROUND

Because fractures of the capitellum are rare in childhood and
the young adolescent period, their treatment is still debatable
and there appears to be no established treatment protocol. In
the present study, we evaluated the results obtained in adoles-
cents with type 1 capitellar fractures who were treated with
open reduction and internal fixation with a 3.5 mm lag screw,
directed from posterior to anterior.

METHODS

Twelve type I capitellar fractures in adolescents were treated
with open reduction and internal fixation with a single 3.5 mm
cortical lag screw directed from the posterior to the anterior
and the results were evaluated by an objective evaluation
score (Broberg and Morrey’s functional rating index). Mean
age of the patients was 13.5.

RESULTS

At final examination (24 to 90 months follow-up), mean Broberg
and Morrey’s functional rating index was 96.7 points (91 to 100
points). All fractures had healed in anatomic position and no
avascular necrosis or heterotrophic ossification was observed.

CONCLUSION

Since it is essential to obtain the full range of motion at the
elbow, accurate open reduction and stable internal fixation are
best to manage displaced type I capitellar fracture in children
and adolescents. Single cortical lag screw directed from pos-
terior to the anterior without penetrating the joint surface is
suitable for this purpose.
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AMAC

Cocukluk ve geng addlesan donemde kapitellum kiriklari ol-
dukca nadir oldugu icin tedavisi halen tartismalidir ve goriis
birligi olusmus bir tedavi yontemi yoktur. Calismamizda agik
rediiksiyon ve posteriordan anteriora gonderilen 3,5 mm’lik
tek kortikal ¢ektirme vidasi ile tedavi edilen, adolesan yas gu-
rubundaki Tip I kapitellum kirikli olgularin sonuglar1 deger-
lendirildi.

GEREC VE YONTEM

Calismamizda ortalama yast 13,5 olan ve ayn1 yontemle teda-
vi edilen 12 adet Tip I kapitellum kiriginin tedavi sonuglari
objektif bir skala kullanilarak (Broberg ve Morrey) degerlen-
dirildi.

BULGULAR

Son kontrollerde (24 - 90 aylik takipte) ortalama Broberg ve
Morrey fonksiyonel degerlendirme puam 96,7 (dagilim 9 1-
100) olarak bulundu. Tiim kiriklar anatomik pozisyonda kay-
nadi ve avaskiiler nekroz ya da heterotrofik ossifikasyon
gozlenmedi.

SONUC

Cocuk ve genc adolesanlarin deplase Tip I kapitellum kirikla-
rinin tedavisinde dirsek ekleminde tam hareket agikligi elde
edilmesi esas oldugu i¢in, agik rediiksiyon ve stabil bir inter-
nal fiksasyon iyi bir tedavi yontemidir ve eklem yiiziinii del-
meden, posteriordan anteriora gonderilen tek bir kortikal cek-
tirme vidasi ile bunu saglamak miimkiindiir.

Anahtar Sozciikler: Kapitellum; cocuk kiriklari; dirsek kiriklari;
internal fiksasyon; acik rediiksiyon.

Because the capitellum is nearly all cartilaginous,
it is resistant to stress and difficult to fracture. The
incidence of this fracture in the literature varies from
0.5% to 1% of all elbow injuries."” Falling on an

outstretched hand is more likely to cause supra-
condylar fracture than capitellar fracture especially
in childhood and the young adolescent period; thus,
this type of injury is quite rare and accordingly there
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is no established treatment protocol for this type of
fracture."*”

Capitellum fractures are commonly classified
into four types. In type I (Hahn Steinthal type), the
fractured fragment contains a large portion of spon-
giose bone of the lateral condyle. The second type
(Kocher-Lorenz type) is nearly pure articular carti-
lage with little or no subchondral bone. This type of
fracture is rarely seen in childhood and adolescence.
Comminuted fractures of the capitellum were
described as type III fracture by Broberg and
Morrey."***' Type IV fractures were described by
McKee et al. as capitellum fractures reaching the
trochlea."

A review of the literature showed only a few
reports about this type of injury, especially in chil-
dren, and various methods were used in their treat-
ment. Furthermore, none of the reports had used an
objective evaluation score.>*'*'*!

In the present study, we report our results in type
I capitellar fractures in childhood and the young ado-
lescent period that were treated using open reduction
and internal fixation with a single 3.5 mm cortical
lag screw directed from posterior to the anterior.

MATERIALS AND METHODS

Between 1995 and 2004, we identified and surgi-
cally treated 12 displaced type I capitellar fractures
in patients who admitted to our clinic with elbow
trauma. The mean age of these patients was 13.5
years (range: 12 to 16 years). All of the fractures had
resulted from a fall.

All capitellar fractures were operated on an urgent
basis the same day. We used Kocher’s lateral
approach. Capitellar fragments were reduced anatom-
ically. Stable internal fixation was then obtained with
a 3.5 mm cortical lag screw directed from posterior to
the anterior without penetrating the joint surface.
Posterior splint was applied postoperatively. At the
end of two weeks, the splint was removed partially
(daytime) and gentle exercises were begun. At the end
of third week, the splint was removed completely and
physical therapy was started.

We removed the screws after complete healing.
Mean hardware removal time was three months.

All patients were evaluated using the Broberg and
Morrey functional rating index, which includes
movement, strength, stability, pain, and the objective
radiological criteria at the final examination.">'*’
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RESULTS

The average follow-up time for these patients
was 57.9 months (24-90 months). The average func-
tional rating index was 96.7 points (91 to 100
points).

The results of all patients were excellent accord-
ing to Broberg and Morrey’s functional index, mean-
ing that all had full range of motion (ROM) and had
no pain, no limitation of activities and no complaint
related to the fracture.

In one case, radiographs showed minimal nar-
rowing in the radiocapitellar joint. This male patient
had been treated conservatively for his nondisplaced
lateral humeral condyle fracture at the same elbow
as a result of a new fall after healing of the capitellar
fracture.

Details of the patients are shown in Table 1.
Radiographically, all fractures were found to have
healed in anatomic position (Figs. 1a-e).

No avascular necrosis or heterotrophic ossifica-
tion was observed in any patient.

DISCUSSION

Clinically, a fracture of the capitellum is atypical,
with pain, minimal swelling and tenderness on the
lateral side of the elbow. The diagnosis is made on
the lateral radiograph of the elbow, which shows a
characteristic semilunar fragment detached from the
humeral condyle and lying anterior to the distal

Table 1. Details of the patients

No Age Gender Follow-up Broberg and ROM
(months) Morrey’s FRI

1 13 M 90 96 Full

2 12 F 85 98 10° loss of
flexion

3 13 F 77 91 Full

4 14 F 72 100 Full

5 13 M 67 94 Full

6 15 F 64 100 Full

7 14 F 55 93 Full

8 16 M 51 96 Full

9 13 F 45 100 10° loss of
flexion

10 12 M 38 96 Full

11 13 M 29 100 Full

12 14 F 24 97 Full

M: Male; F: Female; Broberg and Morrey’s FRI: Points from Broberg and
Morrey’s functional rating index at the final follow-up; ROM: Range of
motion.
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humerus. Anteroposterior view may appear nor-
mal."”

Because capitellar fractures are rare injuries,
there has been no consensus regarding treatment of
these injuries.

The results of treatment of capitellar fracture by
closed reduction and immobilization in a cast are
controversial. It is difficult to obtain good anatomic
reduction especially in type I fractures. For this rea-
son, operative treatment of these fractures has been
advocated. K wires, cortical or malleolar lag screws,
absorbable screws and Herbert screws have been
reported for fixation of these fractures. K wire fixa-
tion does not allow obtaining enough stability when
compared with screw fixations. Headless screws
such as Herbert screw and biodegradable screws can
be used without the need for removal; however,
these are substantially expensive and special instru-
ments and experience are needed when compared
with standard convenient screws.>*>%!01417)

A review of the literature revealed only limited
articles about type I capitellar fractures, especially in
children.™!*"

Poynton, in his study, divided patients into two
groups consisting of K wire fixation and Herbert
screw fixation, and then reported better results in the
screw group."

Letts reported six adolescent cases who were
treated with various treatment modalities including
nonoperative treatment in one, K wire fixation in
three, Herbert screw fixation in one and cannulated
screw in one. Five children did well with their
respective treatments, but one required reoperation
to remove an exostosis block to flexion. The author
recommended open reduction and internal fixation
for the displaced capitellar fracture in children in
order to restore elbow function."”

Most of the other reports consisted of mixed age
groups and different treatment modalities or case
reports, so we were unable to compare our results
with the other studies except De Boeck’s."” On the
other hand, none of the previous studies had used an
objective evaluation scale.

In our series, we used Broberg and Morrey’s
functional rating index. This numerical score will
allow future series to compare their results with ours.

De Boeck reported his six patients in the adoles-
cent age group treated by open reduction and inter-
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nal fixation with small screw. He reported that they
achieved good results with this method in capitellar
fractures. They concluded that single small screw

Fig. 1. (a) Lateral radiograph of the right elbow of a 14-year-
old boy after falling down. (b) Anteroposterior view of
the same patient. (c) Postoperative lateral radiograph.
(d) Postoperative anteroposterior view. (e) Final fol-
low-up in the postoperative 35th month.
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fixations help to obtain relative stable fixation and
allow early active motion. Finally, they recommend
open reduction and internal fixation for capitellar
fractures in the pediatric age group.”

In his cadaveric study, Elkowitz reported that the
screw fixation directed from posterior to the anterior
was superior to that directed from anterior to the
posterior."” We also fixed the fragments with the
screw directed from posterior to the anterior instead
of the intraarticular screw direction. In type IV frac-
tures reaching the trochlea, more than a single screw
may be needed in order to obtain enough stability
against rotation, but in type I fractures, especially in
children, a single 3.5 mm cortical lag screw allowed
us to secure this relatively small fragment.

In conclusion, our results suggest that internal
fixation of type I capitellar fractures with a single 3.5
mm cortical lag screw directed from posterior to the
anterior without penetrating the joint surfaces pro-
duces satisfactory results in children and young ado-
lescents. Although our series is one of the largest
series in the literature with the longest follow-up, we
believe larger series with longer follow-up and with
control groups are necessary to draw more firm con-
clusions.
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