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Surgical treatment of acute coronoid process fractures
Akut koronoid kırıklarının cerrahi tedavisi

Ufuk NALBANTOGLU, Arel GERELI, Baris KOCAOGLU,1 Ugur HAKLAR,1 Metin TURKMEN2

Amaç: Erken dönemde cerrahi olarak tedavi edilen tip 2-3 
koronoid kırıklarının sonuçları değerlendirildi ve sonucu 
etkileyen etmenler araştırıldı.
Çalışma planı: Çalışmaya, deplase koronoid kırığı nedeniy-
le açık redüksiyon ve internal fiksasyon ile tedavi edilen 13 
erkek hasta (ort. yaş 35; dağılım 17-53) alındı. Regan-Morrey 
sınıflamasına göre kırıklar dokuz hastada tip 2 (%69.2), dört 
hastada tip 3 (%30.8) idi. Dokuz hastada koronoid kırığına 
dirsek çıkığı, radius başı kırığı, olekranon kırığı veya bağ 
yaralanması eşlik etmekteydi. Hastalar yaralanmadan itiba-
ren ortalama 2.3 gün (dağılım 1-7 gün) sonra ameliyat edil-
di. Fonksiyonel değerlendirmede Mayo dirsek performans 
skoru (MDPS) kullanıldı. Radyografik artroz bulguları 
Broberg-Morrey ölçütlerine göre değerlendirildi. Ortalama 
takip süresi 44.1 ay (dağılım 12-96 ay) idi.
Sonuçlar: On hastada (%76.9) fonksiyonel dirsek eklem 
hareket aralığı (EHA) elde edildi. Son kontrolde ortalama 
dirsek EHA 110.7° (dağılım 85°-130°), önkol rotasyonları 
134.2° (dağılım 120°-155°) bulundu. Parçalı koronoid kırığı 
veya eşlik eden dirsek yaralanmaları olan üç hastada EHA 
daha düşüktü. Hastaların hiçbirinde instabilite saptanmadı. 
Ortalama MDPS 86.5 (dağılım 75-100) idi; dört hastada 
(%30.8) mükemmel, dokuz hastada (%69.2) iyi sonuç  elde 
edildi. İzole veya tek parça koronoid kırığı olan dört hasta-
da mükemmel sonuç alınırken (MDPS 98.8), parçalı kırığı 
veya eşlik eden bağ ve kemik yaralanmaları olan hastalarda 
fonksiyonel skor daha düşük bulundu. Yedi hastada (%53.9) 
posttravmatik artrit bulguları saptandı; bu hastalarda MDPS 
ortalaması 81.4 idi. Fonksiyonel sonucu mükemmel olan 
hastalarda artrit bulgularına rastlanmadı. Tüm hastalar ya-
ralanma öncesi aktivite düzeylerine dönebildi.
Çıkarımlar: Koronoid kırıkları, çoklu dirsek yaralanma-
larının en önemli kısmıdır. Kırığın parçalı olması, eşlik 
eden kemik veya bağ yaralanmaları ile posttravmatik art-
rit varlığı fonksiyonel sonucu olumsuz etkilemektedir.
Anahtar sözcükler: Dirsek eklemi/yaralanma/cerrahi; kırık 
tespiti; radius kırığı/cerrahi; ulna kırığı/cerrahi.

Objectives: This study was designed to assess the results of 
surgical treatment for type 2-3 coronoid process fractures 
and to identify factors that might influence the outcome.
Methods: Thirteen male patients (mean age 35 years; range 
17 to 53 years) were treated with open reduction and inter-
nal fixation for displaced coronoid fractures. According to 
the Regan-Morrey classification, the fractures were type 2 
in nine patients (69.2%), and type 3 in four patients (30.8%). 
Nine patients had associated injuries (elbow dislocation, ra-
dial head or olecranon fractures, and/or ligamentous injuries). 
The mean duration to treatment was 2.3 days (range 1 to 7 
days). Functional results were assessed according to the Mayo 
elbow performance score (MEPS), and signs of arthritis were 
assessed according to the Broberg-Morrey criteria. The mean 
follow-up was 41.1 months (range 12 to 96 months).
Results: A functional range of motion of the elbow joint 
was achieved in 10 patients (76.9%). The mean elbow 
range of motion was 110.7° (range 85° to 130°) and the 
mean forearm rotation was 134.2° (range 120° to 155°). 
Three patients who had comminuted fractures and associ-
ated elbow injuries had decreased range of motion. None 
of the patients exhibited signs of instability. The mean 
MEPS was 86.5 (range 75 to 100). The results were excel-
lent in four patients (30.8%; the mean MEPS 98.8) having 
isolated or noncomminuted coronoid fractures, and good 
in nine patients (69.2%) with comminuted fractures and/
or associated bone or ligament injuries. Post-traumatic ar-
thritis was detected in seven patients (53.9%) whose mean 
MEPS was 81.4. Patients with an excellent functional re-
sult did not develop arthritis. All the patients returned to 
preinjury activity levels.
Conclusion: Coronoid fractures are the most important 
component of complex elbow injuries. The presence of com-
minuted fractures, associated bone and ligament injuries, 
and post-traumatic arthritis affect the outcome adversely.
Key words: Elbow joint/injuries/surgery; fracture fixation; ra-
dius fractures/surgery; ulna fractures/surgery.
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The elbow is an inherently stable joint, primarily as 
a result of the ulnohumeral bony articulation. Most of 
the type 2-3 fractures of the coronoid make the ulnohu-
meral articulation unstable by disrupting its congruent 
architecture and damaging soft tissue stabilizers, which 
are inserting on the ulnar coronoid process.[1-3]  Regan 
and Morrey classified these fractures into three types 
according to the height of the coronoid involved.[4]  With 
this system, type 1 indicates a fracture involving the 
tip of the coronoid process, type 2 indicates a fracture 
involving less than 50% of the coronoid process, and 
type 3 indicates a fracture involving more than 50% of 
the coronoid process. Most recently, O’Driscoll et al.[5] 
introduced a classification system of coronoid fractures 
based on anatomic location of the fracture fragments. 
Fractures are classified into tip fractures, anteromedial 
fragment and basal fractures. Identifying the antero-
medial fractures is a key element of this classification 
system. Several options exist for the fixation of the coro-
noid fractures, including plate fixation, lag screws (can-
nulated), threaded K wires and transosseous sutures or 
wires through the ulna. A hinged external fixator can 
be used for preservation or reconstruction of the fixa-
tion. Inadequate treatment can lead to instability, rapid 
progress of posttraumatic arthritis and stiff elbow. The 
goal of the treatment is to prevent displacement caused 
by deforming forces.[5-7] The purpose of our study is 
to determine the clinical outcomes following surgical 
treatment of bony and ligamentous injuries in type 2-3 
coronoid process fractures, and to identify features that 
may predict outcome. 

Materials and methods
Between January 1999 and February 2006, thirteen 

consecutive skeletally mature patients (thirteen elbows) 
were seen in whom displaced coronoid process fractures 
had been operated upon at our hospital. All patients were 
male with a mean age of 34.9 years (17-53 years). Six 
patients had injured their dominant right arm, while the 
left side was affected in seven of the patients. The mec-
hanism of injury included four falls from standing he-
ight, four high-velocity falls from a height, three sports 
injuries and two traffic accidents. According to the Re-
gan Morrey radiologic classification system, nine pati-
ents were classified as type 2, and four patients as type 3. 
According to the O’Driscoll et al. classification system , 
five patients were classified as anteromedial subtype 2 
fractures, four patients were tip fractures subtype 2 and 
four patients were classified as basal fractures. There 

were no open fractures, vascular or neurologic compli-
cations encountered. Standard roentgenogram and com-
puted tomography were performed on all patients before 
the operation to evaluate the articular involvement and 
fracture configuration. In recent patients, three-
dimensional computed tomography was also performed. 
Patients were subcategorized by the number of frag-
ments and involvement of the articular surface. 
O’Driscoll et al. clearly identified and described distinct 
features of anteromedial facet fractures  for that reason 
especially anteromedial facet fractures determined. 
Existence of two or more fragments indicated a commi-
nuted fracture, and one or two fracture fragments indi-
cated a noncomminuted fracture. Eight patients had 
noncomminuted fractures and five had a coronoid frac-
ture with communition. Of these eight noncomminuted 
fractures, one patient had anteromedial facet involve-
ment. Four of five comminuted fractures had anterome-
dial facet involvement. There were four isolated corono-
id fractures without associated fractures or ligament 
injury, which causes instability or dislocation. Eight pa-
tients were associated with elbow dislocations, and of 
these dislocations, five had additional radial head fractu-
res, three had additional olecranon fractures and two 
had only medial ligament instabilities without any frac-
ture. All patients were examined for ligament instability 
in the emergency room, in the operation theatre under 
general anesthesia, and after fixation. Reproducing the 
actual subluxation or dislocation, clunk that occurs with 
reduction and misalignment of the elbow joint or sublu-
xation of the radius-ulna from the humerus, determining 
under real time fluoroscopy with varus-valgus stress for-
ce were called marked instability. If there were ligament 
injuries causing marked instability, surgical exploration 
and repair was performed. These examinations and sur-
gical explorations showed that six patients had variable 
type ligament injuries; two lateral, two medial and two 
medial-lateral ligament injuries. At lateral side, humeral 
avulsion injuries of the lateral collateral ligament comp-
lex proximally beneath the common extensor tendon 
origin and at the medial side, avulsion injuries from hu-
merus were determined with surgical exploration. Com-
mon extensor muscle tendon origin injuries were also 
determined by surgical exploration at the lateral side. To 
prevent additional soft tissue damage, surgical explorati-
on was not performed in cases where there was no mar-
ked instability. Five of the nine Regan Morrey type 2 
fractures had ligament injuries that caused instability 
(55.5%), and one of four Regan Morrey type 3 fractures 
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had ligament injuries that caused instability (25%) deter-
mined after fracture fixation. All coronoid fractures 
were treated with open reduction and internal fixation. 
The fixation method was determined by the fragment 
configuration and which part of the coronoid has fractu-
red. For comminuted fractures, plate fixation was pre-
ferred. For screw fixation, adequate bone stock and large 
pieced fractures were preferred. The largest fragment 
that was available to fix was used. Seven coronoid frac-
tures were fixed with specifically designed plates (Acu-
med, Oregon, U.S.); one fixation was performed using a 
dynamic compression plate and screws; four were per-
formed using cannulated screws (Synthes, Pennsylvania, 
U.S.) and one was performed using cortical screws. All 
ligament ruptures were repaired with suture anchors 
(Mitek Surgical Products, Massachusetts, U.S.). Additi-
onal radial head and olecranon fractures were treated 
with open reduction and internal fixation with screws 
and plates. In one case, there was an elbow dislocation, 
comminuted radial head and severely comminuted co-
ronoid fracture. In this case, only lateral incision was 
used. The radial head was excised and used as a structu-
ral graft to reconstruct the coronoid process. There was 
no longitudinal instability determined under real time 
fluoroscopy at the time of operation. For that reason we 
did not use a prosthetic radial head. For postoperative 
stability, the patient used a hinged, extension blocked el-
bow splint for four weeks and therapy program has star-
ted with the supervision of therapist. The patients were 
reviewed and examined after a minimum 12 months 
(range 12-96 months; mean, 44.1 months). At the final 
follow-up, all patients were examined for pain, range of 
motion, stability and function. Pain was determined 
subjectively for daily activities and heavy work. Elbow 
flexion-extension and forearm pronation-supination 
were measured with a goniometer and recorded for each 
patient. Instability was determined with a posterolateral 
rotatory apprehension test and the varus-valgus stress 
test. Creating apprehension in the patient and the repro-
duction of a sense that the elbow is about to dislocate 
were deemed instability. Patient were evaluated for daily 
activities such as combing hair, feeding, performing 
hygiene, wearing a shirt and wearing shoes. These para-
meters were marked and recorded for each patient and 
The Mayo Elbow Performance Score (MEPS) was used 
for functional assessment. The final determination inc-
luded standard anteroposterior and lateral radiographs 
for assessment of the fracture union, joint congruity, de-
generative changes and heterotopic ossification. Radiog-

raphic signs of arthrosis were rated according to system 
of Broberg and Morrey.[8]With this system, a normal 
elbow is Grade 0, an elbow with slight joint-space narro-
wing with minimum osteophyte formation is Grade 1, 
an elbow with moderate joint-space narrowing and mo-
derate osteophyte formation is Grade 2, and an elbow 
with severe degenerative change and gross destruction 
of the joint is grade 3. Examination and radiographs pro-
tocol was approved by the human research committee at 
our institution. All procedures were performed by the 
principal investigator. The patients were operated upon 
within 2.3 days on average (1-7 days) after injury. In one 
patient, surgery was delayed for nearly a week because 
the patient had applied to another hospital first and after 
that, came to our hospital. Closed reduction for disloca-
ted elbows was performed under sedation in the emer-
gency room. Operations were performed with anterior 
incisions in two patients, medial incisions in four pati-
ents, lateral in two patients, medial and lateral in three 
patients, and posterior and lateral in two patients. Indica-
tions for incisions were determined with respect to type, 
configuration and localization of fracture which were 
evaluated in preoperative roentgenography and tomog-
raphy. Surgical exploration was performed if ligamento-
us injury caused marked instability, which is determined 
with examination under general anesthesia and after fi-
xation. These injuries were treated with suture anchors 
and used local tissue only. Repair of the injured structu-
res restored stability and concentric reduction was achi-
eved in all the patients. A hinged external fixator was not 
required for any of the patients. Wounds were closed in 
layers and sterile dressing was applied. A well-padded, 
long-arm posterior plaster splint was applied to the el-
bow at 90 degrees of flexion with the forearm in neutral 
rotation to protect the ligament repair and coronoid. On 
the second day after the operation, the drain was remo-
ved and passive elbow motion was begun and continued 
when changing the dressing, under supervision. Sutures 
and posterior splint were removed together within ten to 
fifteen days depending on the patient’s healing capacity. 
When the splint was removed, patients were evaluated 
by the principal investigator and physiotherapist. A hin-
ged, extension blocked elbow splint was applied if there 
were additional serious soft tissue injuries and if the pa-
tient could have residual instability; otherwise a sling 
was applied and a passive, active-assisted range of moti-
on exercises, including elbow flexion-extension and fo-
rearm rotation, was initiated under supervision. Restric-
tion of extension, especially terminal 30 degrees and 
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permissions were explained to each patient to protect fi-
xation when they were discharged from hospital. Roent-
genographic control was done after four weeks and if 
there was evidence of fracture union, unrestricted active 
elbow motion and forearm rotation were encouraged. 
After six weeks, active muscle-strengthening exercises 
were initiated.

Results
At the final control, the mean arc of elbow flexion-

extension was 110.7 (85-130 degrees) degrees and the 

mean arc of forearm supination-pronation was 134.2 
(120-155 degrees) degrees. The functional arc of moti-
on was achieved in ten of the thirteen patients. Three 
patients who had comminuted fractures or associated 
ligamentous and terrible triad injuries had less favorable 
range of motion (average elbow flexion-extension 86.6 
degrees and forearm supination-pronation 125 degrees.). 
Concentric reduction was achieved in eight dislocated 
elbows. Of these dislocations, five were unstable after 
reduction. It was difficult to determine any instability 
before the operation. According to intraoperative exa-

Figure 1.(a) A 53 year-old man fell from standing height and had a coronoid fracture with elbow dislocation and medi-
al collateral ligament instability. (b) There was an anteromedial coronoid fracture without comminution. (c, d) 
Elbow dislocation was reducted under sedation. Coronoid fracture was fixed with plates and medial collateral 
ligament was repaired with suture anchore. (e, f) At 25 months follow-up, functional arc of motion was obtained 
without complications. The Mayo Elbow Performance Score was excellent.

(a)

(d)

(b)

(e)

(c)

(f)
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mination and observation at dissection, there were six 
ligament injuries causing instability in varying degrees. 
Ligamentous injuries were treated for primary repair 
with suture anchors. At the final radiographic evidence 
and clinical examination, all patients had maintained a 
concentric reduction of the elbow joint and did not have 
any objective or subjective instability signs. The frac-
tures had united in all patients, except one, whose co-
ronoid was reconstructed with the radial head, and this 
patient had a less favorable range of motion and MEPS 
(75). The patients who constituted the working group 
did not need secondary surgeries. The average score on 
the MEPS was 86.5 (range, 75-100). According to the 
categorical ratings, there were four excellent and nine 
good results. Nine patients had mild pain with heavy 
work. Four isolated or noncomminuted coronoid fractu-
res had excellent functional results according to MEPS 
(average MEPS was 98,75). Three patients who had a 
less favorable functional score according to MEPS had 
comminuted fractures or associated injuries including 
terrible triad injuries (average MEPS was 75). Patients 
who had less favorable results according to MEPS had 
lateral side injuries, such as lateral collateral ligament 
injuries or radial head fractures. Patients who had excel-
lent results according to MEPS had no lateral side injuri-
es that caused marked instability; even when the medial 
collateral ligament had been injured in one patient. (Fig. 
1). All patients returned to pre-injury activity level and 
work. No operative neurovascular complications or in-
fections after surgery were encountered. One patient had 
heterotopic ossification at the final follow up but it did 
not cause any significant restrictions in the elbow articu-
lation, and functional elbow range of motion was obtai-
ned. According to the Broberg and Morrey radiographic 
classification system, seven patients had signs of post-
traumatic arthritis. There were Grade 1 in four patients, 
Grade 2 in two patients, and Grade 3 in one patient. Four 
patients who had excellent results according to MEPS 
and isolated or noncomminuted coronoid fractures had 
no posttraumatic arthritis signs on the roentgenographic 
examination. The average functional score of the pati-
ents who had signs of arthritic changes was 81.4.

Discussion
 The coronoid process of the ulna is a significant ele-

ment for elbow stability and forms an anterior buttress 
with the radial head to prevent posterior dislocation of 
the elbow. [1-3,6] There are several biomechanic and ana-
tomic cadaver studies that have addressed the role of the 

coronoid process in elbow stability against axial, poste-
rolateral rotatory or varus loads. [2-9,12]   Certain structu-
res which have a significant role in elbow stability are 
inserting on the coronoid process. The anterior bundle 
of the medial collateral ligament, lateral collateral liga-
ment complex, anterior elbow capsule and brachialis 
muscle are inserting on the coronoid process and tend to 
be injured by complex elbow injuries including coronoid 
fracture. Besides these structures, the medial collateral 
ligament and lateral collateral ligament complex are pri-
mary soft-tissue contributors to elbow stability. [13] To-
day, we consider virtually any coronoid fracture to have 
had an associated collateral ligament injury, even if only 
a strain.[15] Ring and Jupiter [6] state that when the coro-
noid is fractured at the base, the ligaments are often pre-
served, because failure occurs through the bone rather 
than the ligament.[1]  In our study, there were five of the 
nine Regan Morrey Type 2 fractures that had ligament 
injuries that caused instability (55.5%) and one of four 
Regan Morrey Type 3 fractures had ligament injuries 
that caused instability (25%) determined after fracture 
fixation. The smaller fractures may tend to be associated 
with ligament injuries, as Ring and Jupiter stated. Liga-
mentous injuries seen in association with coronoid frac-
tures have been described previously and lateral collate-
ral ligament injury is the most important part of these 
types of injuries.[11,14,16,17] McKee et al., addressed charac-
teristic lateral soft-tissue injury patterns and, with other 
authors, stated that repair of these lateral soft-tissue 
structures should be an integral part of the surgical stra-
tegy.[14,18,20]  In our series, we found four lateral ligament 
injuries and we repaired them with suture anchors. Pati-
ents who had lateral collateral ligament injuries had less 
favorable range of motion and MEPS; otherwise, there 
were no lateral collateral ligament injuries associated 
with the patients who had excellent results. Lateral col-
lateral ligament injuries are the most important part of 
the soft-tissue injuries which are associated with corono-
id fractures and which influence the outcome negatively. 
Recent studies stated that the Regan Morrey classificati-
on, which is based on fragment size alone, may be too 
simplistic and inadequate to address fractures of the co-
ronoid.[5,21,22] The importance of the anteromedial facet 
fractures of the coronoid process was clearly addressed 
[21,23]  and Doornberg and Ring recognized that various 
elbow injury patterns are associated with specific types 
of coronoid fractures.[24] The Regan and Morrey classifi-
cation system is based on the fragment size on the lateral 
radiograph and does not consider fragment configurati-
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on. In addition, anteromedial fractures and specific frac-
ture types cannot be adequately evaluated with this 
system. Today, many studies state that the Regan Mor-
rey classification system is inadequate, but it is still most 
widespread and simple system. The O’Driscoll et al.[5] 
classification system needs a computed tomography 
scan and is more complex than Regan Morrey. In additi-
on, we believe that the O’Driscoll classification system 
needs evaluation with intraobserver and interobserver 
comparison study, especially for subtypes. We classified 
coronoid fractures according both classification systems 
(Table 1) but we analyzed our data with the Regan Mor-
rey classification system because of its prevalence.  We 
noted that the coronoid fragment is bigger than it appe-
ars on the radiograph and x-ray examination doesn’t in-
dicate the true fracture configuration. For a more detai-
led investigation of the fracture configuration, computed 
tomography examination, three-dimensional scans if 
possible, should be performed. Computed tomography 
examination also helps the surgeon when determining 
the incision site and judgment regarding the hardware to 
use for fixation. Therefore computed tomography and a 
three-dimensional scan is a valuable investigation and 
should be performed in these patients. The coronoid 
fracture is the most important part of complex elbow 
injuries and the initial focus must be on the coronoid 
fracture. [18,20,25] However, they usually occur in associa-
ted injuries. These injuries should be considered as im-
portant negative prognostic factors. Jeon et al. [25] stated 
that comminution of the fracture fragment and associa-
ted soft-tissue injuries are considered unfavorable fac-
tors for the functional outcome. In our study, less favo-
rable results were related with comminuted fractures or 
associated injuries including terrible triad injuries, whe-
reas isolated or noncomminuted coronoid fractures had 
excellent results according to MEPS. Acceptable clini-
cal outcomes are related not only to the successful rigid 
internal fixation of the coronoid fracture, but depend on 
the severity of the primary injury and especially the as-
sociated injuries. These injuries must be addressed and 
treated surgically with coronoid fractures at the same 
stage. Late reconstruction is difficult and will lead to 
complications.[5-7,18] Posttraumatic stiffness and elbow 
instability are well known complications in complex el-
bow fractures. In our patients, we did not encounter ins-
tability and a functional arc of motion was achieved in 
ten of the thirteen patients. In the three remaining pati-
ents, daily activities were not affected seriously and 
MEPS was good. We think that secure fixation of the 

coronoid, addressing all associated injuries with early 
surgical treatment and early mobilization prevent these 
complications. Arthritic changes may occur in complex 
elbow fractures even when a concentric reduction is ac-
hieved. These changes develop more rapidly especially 
when the joint is not reduced.[6,19,20] In our study, con-
centric reduction of the joint and rigid fixation of the 
coronoid process were achieved in all patients and seven 
of the thirteen patients (53.8%) had posttraumatic arthri-
tic signs on roentgenographic evaluation. These signs 
were encountered a minimum of 19 months postoperati-
vely. Six of seven patients who had arthritic changes had 
associated ligamentous and bony injuries. We state that 
arthritic changes may develop rapidly even when the jo-
int is reduced and this change depends on not only the 
concentric reduction and rigid fixation of the coronoid 
process, but also the severity of the primary injury. Four 
patients who had excellent results according to MEPS 
had no signs of arthritic changes and the average of the 
functional score of the patients who had signs of arthri-
tic changes is 81.4. Therefore arthritic change is an im-
portant factor influencing the functional outcome. Rigid 
fixation is difficult and may be unachievable for commi-
nuted coronoid fractures if the fragments are too small. 
In this circumstance, the coronoid may be reconstructed 
with a well-fashioned structural graft from the radial 
head, ilium and olecranon as an autograft or allograft.
[26,28] In our study, one coronoid fracture was reconstruc-
ted with a radial head autograft. At 96 months follow-up, 
the radial head autograft was not radiologically united 
and a less favorable range of motion and MEPS had re-
sulted. However, this patient has no instability and mar-
ked restriction of daily activities. He returned to work 
with mild pain. Coronoid reconstruction with a structu-
ral bone graft may be a useful option for the untreatable 
or deficient coronoid process, but it has not yielded pre-
dictable outcomes. Coronoid fractures can be managed 
with an external fixation. Several authors have reported 
satisfactory results using hinged fixators in the setting of 
chronic instability after failure of bony or ligamentous 
repair. [6,7,18,20,29] Hinged external fixation is also indica-
ted for severe comminuted coronoid fractures not ame-
nable to internal fixation in acute settings. If instability 
persists after principal fixation and repair, application of 
an articulated external fixator may be a useful adjunctive 
treatment. External fixation was not required for any pa-
tients in this study. If all elements of the pathology are 
addressed and treated securely, in most of the cases ex-
ternal fixation is not essential for these fractures in acute 
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settings, except for severely comminuted coronoid frac-
tures. Heterotopic ossification is commonplace after tra-
umatic elbow injuries. Indomethacin or irradiation can 
be used as prophylaxis against heterotopic ossification. 
[15,19]  We did not use prophylactic agents for heterotopic 
ossification. One patient had heterotopic ossification at 
74 months follow-up and surgical intervention was not 
required. Coronoid fracture is the most important part of 
complex elbow injuries. Evaluation and surgical inter-
vention should start with the coronoid, although all ele-
ments of the pathology should be addressed and treated 
at the same stage in acute settings. Secure fixation of the 
coronoid and proper treatment of associated injuries 
have a positive effect on the outcome.
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