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of coronoid fractures, including plates, lag screws, suture
anchors, or suture lasso techniques (4, 7, 13, 27).
However, coronoid fracture fragments are frequently
small, and makes reliable internal fixation difficult (12,
18, 25). The best surgical protocol to treat coronoid
fractures in terrible triad injuries remains unclear.

This study enrolled 18 patients with terrible triad
injuries, and the outcome of a modified protocol for the
treatment of coronoid fragments using MCS was explored
(Fig. 1), which consists of two parts of child-screws
(Fig. 1, arrow A) and the mother-screw (Fig. 1, arrow
C).

INTRODUCTION

Elbow dislocation with associated radial head and
coronoid process fractures was named by Hotchkiss as
terrible triad injury due to poor outcomes (9). Ring
et al. (23) and Kälicke et al. (11) reported that the rates
of unsatisfactory outcome were over 60% and over
50%, respectively, in terrible triad injuries. Recognizing
that the coronoid process is the primary constraint of
the elbow has led to greater attention to the treatment of
difficult fractures (5, 7, 24). Some authors have suggested
that any associated coronoid fracture that influences the
stability of the elbow should be fixed (7, 18). Various
techniques have been described for the osteosynthesis
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ABSTRACT

PURPOSE OF THE STUDY
This study aims to analyze the clinical and radiographic outcomes of a consecutive series of 18 patients with terrible triad

injury. The coronoid fractures of these patients were repaired using Mother-Child screw (MCS).

MATERIAL AND METHODS 
Twelve men and six women (mean age: 47.2 years) with terrible triad injury of the elbow were followed up for a mean of

17.6 months (range: 13–42 months). Surgical treatment consisted of open reduction and internal fixation of coronoid fractures
with MCS, radial head fracture with MCS (Mason type II, n = 10), or mini-plate (Mason type III, n = 3). Furthermore, all
underwent lateral collateral ligament repair (n = 9, 100%), and in cases of persistent instability, medial collateral ligament
repair was performed (n = 3, 33%).

RESULTS
At last follow-up, average arc of ulnohumeral motion was 130° (range: 65° to 150°), average arc of forearm rotation was

148° (range: 100°–160°), mean Disabilities of the Arm, Shoulder and Hand (DASH) score was 7.1 (range: 0–28.5), and
mean Mayo Elbow Performance Score (MEPS) was 92 (range: 70–100). According to the Mayo Elbow Performance Index
(MEPI), 10 patients were excellent in, seven patients were good, and one patient was fair. All patients had a stable elbow.
No secondary coronoid fragment dislocation or implant failures was reported. Fracture healing was observed in all patients.

CONCLUSIONS
This study shows that coronoid fracture treatment with MCS may be a new, effective and easy therapeutic option in terrible

triad injury. 
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MATERIAL AND METHODS

Subjects
Between 2010 and 2014, 18 consecutive patients (12

males and 6 females; mean age: 47.2 years, range: 18 to
72 years) with terrible triad injuries were enrolled into
this study. Radiographic examination of the elbow con-
sisted of anteroposterior and lateral views. Three-di-
mensional (3D) reconstruction scan of the elbow was
performed to reveal the degree of comminution and dis-
placement of the fragments. 

The mechanisms of injury included 15 cases of falls
(11 cases from standing height and four cases from a
great height), two cases of motor-vehicle accidents, and
one case of bicycle accident. The fractures of the radial
head were graded according to the Mason classification
system, in which there were five type-I fractures, 10
type-II fractures, and three type-III fractures (14). Fur-
thermore, fractures of the coronoid process were rated
type-II in 16 patients and type III in two patients
according to the Regan and Morrey classification (20).
Eight patients exhibited concomitant injuries. Among
these patients, six patients suffered injuries to the same
extremity (one ulnar shaft fracture, one lateral humeral
condyle fracture, one olecranon fracture, and three distal
radial fractures), and two patients suffered concomitant
injuries to other extremities (one fractures of bilateral
femur and one calcaneus fracture).

All the coronoid fractures (n = 18, 100%) were fixed
successfully with the MCS alone. Type-I radial head
fractures (n = 5) were conservatively treated, type-II
(n = 10) and type-III (n = 3) radial head fractures were
fixed with MCS and a mini-plate, respectively. Associated
fractures including lateral humeral condyle fracture
(n = 1), ulnar shaft fracture (n = 1), olecranon fracture
(n = 1) and distal radial fractures (n = 3) were fixed with
plates, respectively. Furthermore, calcaneus fracture was
treated conservatively, and bilateral femoral fractures
were fixed with intramedullary nailings. 

Mean time from injury to surgery was 7.4 days (range:
5–18 days). Medical records were reviewed for preop-
erative, intraoperative and postoperative information.
Functional outcomes were evaluated using the Mayo
Elbow Performance Score (MEPS) (15) and Disabilities
of the Arm, Shoulder and Hand (DASH) score (10). 

Anteroposterior and lateral radiographs were performed
to detect the presence of coronoid nonunion or malunion,
heterotopic ossifications, instability and posttraumatic
osteoarthritis. Furthermore, degenerative changes and
heterotopic ossifications were classified using the Broberg
and Morrey system (2) and the classification of Hastings
and Graham (8), respectively.

Treatment strategy
Patients were placed in the supine position under

general anesthesia. The arms were positioned on a radi-
olucent hand table, and a tourniquet is applied to improve
visualization. 

For radial head fractures, conservative treatment was
performed for type-I fractures (n = 5), open reduction
and internal fixation (ORIF) was performed for type-II
fractures (n = 10) with MCS, and type-III fractures
were treated with a mini-plate (n = 2) and cannulated
screws (n = 1), respectively, through the Kocher approach.
No one needed to excise the radial head.

Next, a gentle reduction of the elbow was attempted
with the elbow slightly flexed (approximately 30°). We
preferred to use an anterior approach for coronoid
fractures. An “S” type incision is made along the anterior
aspect of the elbow, extending distally just medial to the
midline of the forearm over the ulna. The biceps tendon
was laterally retracted, and the pronator teres, median
nerve and brachial artery are medially retracted. The
brachial muscle was longitudinally split to expose the
area of the coronoid fracture. The coronoid fragments
were reduced to the anatomic position using small
forceps. 

One K-wire (1.5 mm) was selected as a guide pin to
drill a pilot hole from the coronoid fragment to the
fracture bed of the ulna (Fig. 2a). After moving aside
the fragments to expose the pilot hole of the fracture
bed, the mother screw was inserted into the fracture bed
over the guide pin (Fig. 2b) and was buried below the
fracture surface at approximately 2–3 mm. Under direct
visualization, the child screw was placed into the pilot
hole of the coronoid fragment (Fig. 2c). Then, the child
screw was placed into mother screw and was screwed

Fig. 1. Mother-child screw (MCS), which consists of two parts of child-screw (arrow A) and mother-screw (arrow C). The gasket
(arrow B) is used seldom except for comminuted fractures. Child-screw, which thread as cortex screw (arrow D), has small
diameter (1.5 mm) . Mother-screw is hollow design, which has external thread as cancellous lag screw (arrow E, 3.5 mm or
4.5 mm outside diameter) and inside thread (1.5 mm inside diameter). Child-screw, which thread mach the inside thread of Mo-
ther-screw, can be screwed into Mother-screw and combine with each other.
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tightly to compress the fracture (Fig. 2d). Generally,
one fragment was fixed with one MCS. If there were
comminuted coronoid fractures and more than one frag-
ment needed to be fixed, the same technique was
repeated. No supplemental fixation was needed in all
these cases (Figs. 3 and 4).

After fixation of the bone fractures, the lateral collateral
ligament injury (LCL; n = 9, 100%) was repaired with
suture anchors or transosseous sutures. Then, the hanging
arm test was performed to assess the stability of the
elbow (7). If the elbow was still unstable, the medial
collateral ligament (MCL; n = 3, 33%) would be repaired
using the same techniques. 

The wound was closed in layers with absorbable
sutures. After anteroposterior and lateral radiographs
were performed to ensure the appropriate stability of
the elbow, a sling was applied for four weeks. During
this period, active and passive elbow exercises (flexion,
extension, pronation and supination) were gradually ini-
tiated under the supervision of a physical therapist. In-
domethacin or irradiation was not used as a prophylaxis
against heterotrophic ossification.

Evaluation
All patients were followed up clinically and radi-

ographically for a mean of 17.6 months (range: 13–42
months). A clinical evaluation was performed every
week in the first two months, every four weeks in the
subsequent three months, and every three months there-
after. Functional outcomes were evaluated using MEPS
and DASH scores. Anteroposterior and lateral radiographs
were performed to detect the presence of coronoid
nonunion or malunion, heterotopic ossifications, instability
and posttraumatic osteoarthritis. Radiographic signs of
post-traumatic arthritis were rated according to the
criteria of Broberg and Morreysystem (2). Heterotopic
ossifications were classified using the functional classi-
fication of Hastings and Graham (8).

Fig. 2a–d. Illustration depicting the new technique of coronoid
fixation using MCS. A – the K-wire (1.5 mm) was choiced as
guid pin and drill a pilot hole from the fragments of coronoid
process to proximal ulna; b – after moving aside fragments
generally and exposing the pilot hole of fracture bed of ulna,
mother-screw can be inserted into the fracture bed over the
guide pin and be buried below the fracture surface about 2–
3mm; c – under direct visualization, Child screw was put into
the pilot hole of the fragment; d – child screw was placed into
Mother-screw and screwed tightly each other to reach compress
of fractures.

Fig. 3. A 22-year-old man with a left terrible triad injury and injuries of LCL and MCL. Preoperative anteroposterior (a) and
lateral (b) radiographs demonstrating a Regan-Morrey type II coronoid fracture and a Mason type II fracture. Postoperative an-
teroposterior (c) and lateral (d) demonstrating fixation of the coronoid fracture and radial head fracture with 1 MCS respectively
and repaired LCL with suture anchor. Elbow range of motions at follow-up (e–h).
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c d

a

e f g h

b c d
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RESULTS

The patients’ characteristics, fracture classifications,
treatment and clinical results are shown in Tables 1
and 2.

At the last follow-up, the average arc of ulnohumeral
motion was 130° (range: 65° to 150°), with an average
extension of 7° (range: 0°–35°) and flexion of 137°
(range: 100°–150°). The average arc of forearm rotation
was 148° (range: 100°–160°), with an average pronation
of 79° (range: 55°–90°) and an average supination of
69° (range: 45°–75°). Furthermore, mean DASH was
7.1 (range: 0–28.5) and the mean MEPS score was 92
(range: 70–100). According to MEPI, results were
excellent in 10 patients, good in seven patients, and fair
in one patient. 

Radiological evaluation revealed that the coronoid
and radial head fractures healed in all patients within
the first five months. All patients maintained a concentric
reduction in both ulnotrochlear and radiocapitellar ar-
ticulation at the last follow-up. No secondary coronoid
fragment dislocation or implant failures were observed,
and no one required additional surgery. 

According to the Broberg and Morrey system, os-
teoarthritis occurred in two patients, and was rated as
grade-I and grade-III, respectively. Heterotopic ossifi-
cations were observed in five patients, but no one
required reoperation.

The patient with a fair result had grade-III osteoarthritis
and heterotopic ossification. However, this patient did
not undergo reoperation due to poor compliance and
general clinical condition.

DISCUSSION

Several anatomical, biomechanical and clinical studies
have demonstrated the important role played by the
coronoid process in elbow stability against axial, pos-
terolateral rotator, or varus loads (5, 19, 22, 24). The
majority of the coronoid fractures in terrible triad injuries
were small, involved <50% of the coronoid height, and
were frequently comminuted (1, 6). Since small fracture
fragments could not be effectively fixed and often led to
fragment breaks, ORIF of the coronoid fracture remains
a challenge for orthopedic surgeons (12, 18, 25). 

Fig. 4. A 31-year-old man with a terrible triad injury and MCL injury of the right elbow . Preoperative anteroposterior (a) and
lateral (b) radiographs demonstrating a comminuted type II coronoid fractures and a comminuted type II radial head fractures.
Postoperative anteroposterior (c) and lateral (d) radiographs demonstrating fixation of the coronoid fractures and radial head
fractures with 2 MCSs respectively. Elbow range of motions at follow-up (e–h).
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Various techniques have been described to treat
coronoid fractures, including techniques that use tran-
sosseous sutures, K-wires, screws and mini-plates (4, 7,
13, 27). ORIF with screws were indicated in larger
coronoid fragments (4, 21). Mini-plates have been used
in coronoid fractures, but often required a wide exposure
and ulnar nerve release, which increased surgical com-
plexity and operative time (4, 13). With the use of
suture anchors or suture lasso alone for the treatment of
type I-II coronoid fractures, a period of partial or total
immobilization is frequently needed to avoid secondary
fragment mobilization; and elbow contractures are often
observed in these cases (18, 26). Several techniques of
coronoid reconstruction have been described using radial
head fragments or the iliac crest bone. However, the
outcomes were not consistent (12, 17, 25). 

Case Sex Age Ligament Mechanisms Regan-morre Mason Days betveen Associated 
Number (years) injury of injury y type type injury and injury

surgery
1 F 70 LCL Fall II III 9 Ipsilateral ulnar 

(SH) shaft fractures
2 M 18 – Fall II I 5 –

(SH)
3 F 71 LCL, Fall II III 7 Ipsilateral 

MCL (SH) olecranon 
fracture

4 M 59 LCL Fall II I 5 Ipsilateral distal 
(SH) radius fracture

5 M 22 LCL, Fall II II 18 Bilateral femoral 
MCL (GH) shaft fractures

6 M 42 MCL Fall II II 6 –
(SH)

7 M 38 LCL Fall II II 5 Ipsilateral distal 
(GH) radius fracture

8 M 58 – Fall II I 8 –
(SH)

9 F 67 MCL Fall II II 7 –
(SH)

10 M 31 MCL Fall II II 11 –
(GH)

11 M 39 LCL, Motor vehicle II III 6 –
MCL accident

12 M 30 MCL Fall II II 7 –
(SH)

13 F 72 – Fall III I 6 –
(SH)

14 M 32 – Fall III II 5 –
(SH)

15 M 26 LCL, Fall II II 7 Calcaneal fracture
MCL (GH)

16 M 50 LCL Motor vehicle II I 9 Ipsilateral lateral 
accident humeral condyle 

fracture 

17 F 65 LCL, Bicycle accident II II 5 –
MCL

18 F 59 – Fall II II 8 Ipsilateral distal 
radius fracture

Table 1. Summary of patient characteristics

MCL – medial collateral ligament; LCL – lateral collateral ligament; SH – standing height; GH – greater height

Garrigues et al. (7) concluded that the coronoid piece
is often small, and that drilling, reducing and obtaining
effective screw fixation can be challenging. Furthermore,
failure of the coronoid fixation was significantly more
common with screw fixation. In addition, if fragmentation
occurs, further fixation becomes more difficult. Hence,
use of the suture lasso technique was recommended for
coronoid fixation. Ring et al. (23)also noted that smaller
coronoid fragments were more troublesome with regard
to elbow instability. Hence, fixation with a suture lasso
or a suture lasso supplemented with a screw for larger
fragments was also recommended. 

In our patients, all coronoid fractures (comminuted or
not) were treated successfully with just 1–3 MCSs. In-
traoperation was performed, because only the child
screw (diameter: 1.5 mm) should be inserted through
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Case fixation Ligament Rang of motion MEPS Post-operative DASH MEPI
Number complications

Coronoid Radial Extension / Pronation /
/NO. head /NO. Flexion (°) Supination (°)

1 MCS/1 Plate /1 LCL (repair) 15/135 75/65 85 HO 18.4 Good
2 MCS/1 CT – 0/140 80/75 100 – 2.5 Excellent
3 MCS/1 cannulated LCL (repair) 35/100 55/45 65 HO, PA 28.5 Fair

screws/2 MCL(repair)
4 MCS/2 CT LCL (repair) 5/140 85/75 90 – 5.2 Excellent
5 MCS/1 MCS/1 LCL (repair) 5/145 85/75 100 – 0 Excellent

MCL (CT)
6 MCS/1 MCS/2 MCL (CT) 0/140 90/70 100 – 4.3 Excellent
7 MCS/1 MCS/1 LCL (repair) 10/135 70/55 85 – 14.8 Good
8 MCS/3 CT - 0/140 80/75 100 – 0 Excellent
9 MCS/1 MCS/1 MCL(CT) 10/140 85/65 95 HO 5.7 Excellent
10 MCS/2 MCS/2 MCL(CT) 0/145 80/75 100 – 0 Excellent
11 MCS/1 Plate/1 LCL (repair) 10/135 65/55 80 – 15.1 Good

MCL (repair)
12 MCS/1 MCS/2 MCL (CT) 5/145 85/75 100 – 0 Excellent
13 MCS/2 CT - 5/130 85/65 95 – 5.7 Excellent
14 MCS/2 MCS/1 LCL (repair) 5/140 85/75 95 – 3.1 Excellent
15 MCS(1) MCS/2 LCL (repair) 0/150 85/65 100 – 2.3 Excellent

MCL(CT)
16 MCS/2 CT LCL (repair) 10/125 70/65 85 HO 11.6 Good
17 MCS(2) MCS/2 LCL(repair) 10/135 85/75 95 HO, PA 4.6 Excellent

MCL (repair)
18 MCS/2 MCS/1 LCL (repair) 5/140 85/75 90 – 6.2 Excellent

MCL (CT)

Table 2. Summary of patient outcomes

MCS – mother-child screw; MCL – medial collateral ligament; LCL – lateral collateral ligament; CT – Conservative treatment; HO – heterotopic
ossification; PA – post-traumatic arthritis; MEPS – Mayo Elbow Performance Score; ( 90,75-89,60-74,59) DASH – Disabilities of the Arm, shoulder,
and Hand score.

the fragment, in order to effectively avoid coronoid
fragment breaks. Furthermore, MCS can address even
the small coronoid fragments in conditions where con-
ventional implants seem too bulky. In this study, no
coronoide fragments shattered and no auxiliary fixation
was needed. Furthermore, no secondary fragment dislo-
cation or implant failures were observed. Radiological
evaluation revealed fracture healing in all patients within
five months.

Achieving a stable reduction of the elbow allows
early mobilization, which is important in treating terrible
triad injuries (16, 18). Garrigues et al. (7) observed 29%
instability in the group with suture anchor fixation of
the coronoid fracture, and 20% instability in the group
with screw fixation; although there was no instability in
patients that underwent the suture lasso technique. In a
multicenter series and with a mean follow-up of 34
months, Pugh et al. (18) reported that 15 patients were
rated as excellent, 13 patients were rated as good, seven
patients were rated as fair, and one patients were rated
as poor by MEPS. It was concluded that these outcomes
were directly related to the period of immobilization,
and that patients who had prolonged immobilization
did not do as well. Kälicke et al. (11) also reported that
six patients (6/27, 22.2%) sustained recurrent dislocations
or subluxations of the elbow joint with terrible triad in-
juries, and that these patients with prolonged immobi-
lization have been shown to generally have poor results,

compared with those with early activity. Broberg and
Morrey (3) noted that immobilization for more than
four weeks consistently led to poor results.

In our cases, the initial or late instability of the elbow
was not observed. Patients only wore a sling for three
weeks, and elbow exercise began on the first day post-
operative. Furthermore, no stiffness and no dislocation
of the elbow were encountered. According to the MEPI,
the rate of excellent and good results was 94% (17/18).
The author believes that the achievement of the stability
of the elbow was related to the mother screw. The
mother screw (diameter: 3.5 mm), which has the same
thread as cancellous screw (Fig. 1, arrow E), has a
strong anti-pull force. During intraoperation, the mother
screw was initially inserted into the cancellous bone of
the fracture bed. Then, the child screw with the fragment
was screwed into the mother screw and was gradually
tightened to achieve fracture pressure. Hence, rigid
fixation of the coronoid fragment with MCS and early
mobilization of the elbow were possible. 

The current study shows that the treatment of coronoid
fractures with mother child screws may be a new,
effective and easy therapeutic option in terrible triad in-
juries. Furthermore, MCS can more easily be performed
and provide a more stable fixation that does not require
the application of an external fixator. The authors believe
that the technique of the stable fixation of the coronoid
fracture with MCS and early mobilization of the elbow
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are keys to these good results. However, this study has
some limitations. First, the absence of a control group
prevented the comparison of results obtained using MCS
with those obtained using plates, sutures, or screws.
The second limitation is the relatively small number of
cases examined.

Indication
• Regan-Morrey type II or III coronoid fracture of the

ulna with or without associated elbow dislocation.
• Comminuted fractures of the coronoid were not

fixed using the conventional method.

Contraindications
• The proximal ulna was a comminuted fracture, and

there was not enough cancellous bone for the mother
screw.

Pitfalls
• Maintain the anatomic reduction of the fragments

during placement of the guide pin, in order to prevent
malreduction or fixation failure.

• In intraoperative fluoroscopy, enough space should
be reserved between guide pins, on order to avoid
collision with each other in the mother screws.

• Under fluoroscopy, ensure that the child screw is
screwed into mother screw.

CONCLUSIONS

This study shows that coronoid fracture treatment
with MCS may be a new, effective and easy therapeutic
option in terrible triad injury. 

References

1. Adams JE, Sanchez-Sotelo J, Kallina CF 4th, Morrey BF, Steinmann
SP. Fractures of the coronoid: morphology based upon computer
tomography scanning. J Shoulder Elbow Surg. 2012;21:782–788.

2. Broberg MA, Morrey BF. Results of delayed excision of the radial
head after fracture. J Bone Joint Surg Am. 1986;68:669–674.

3. Broberg MA, Morrey BF. Results of treatment of fracture dislocations
of the elbow. Clin Orthop Relat Res. 1987;216:109–119.

4. Budoff JE. Coronoid fractures. J Hand Surg Am. 2012;37:2418–
2423. 

5. Closkey RF, Goode JR, Kirschenbaum D, Cody RP. The role of the
coronoid process in elbow stability. A biomechanical analysis of
axial loading. J Bone Joint Surg Am. 2000;82:1749–1753.

6. Doornberg JN, Ring D. Coronoid fracture patterns. J Hand Surg
Am. 2006;31:45–52.

7. Garrigues GE, Wray WH 3rd, Lindenhovius AL, Ring DC, Ruch
DS. Fixation of the coronoid process in elbow fracture-dislocations.
J Bone Joint Surg Am. 2011;93:1873–1881. 

8. Hastings H, Graham TJ. The classification and treatment of hete-
rotopic ossification about the elbow and forearm. Hand Clin,
1994;10:417–437.

9. Hotchkiss RN. Fractures and dislocations of the elbow. In:
Rockwood CA Jr, Green DP, Bucholz RW (eds.). Rockwood and
Green’s fractures in adults. 4th ed. Lippincott-Raven, Philadel -
phia,1996, pp 929–1024.

10. Hudak PL, Amadio PC, Bombardier C. Development of an upper
extremity outcome measure: the DASH (Disabilities of the arm,
shoulder and hand). The Upper Extremity Collaborative Group
(UEGG). Am J Ind Med. 1996;29:602–608.

11. Kälicke T, Muhr G and Frangen TM. Dislocation of the elbow
with fractures of the coronoid process and radial head. Arch
Orthop Trauma Surg. 2007;127:925–931.

12. Kohls-Gatzoulis J, Tsiridis E, Schizas C. Reconstruction of the
coronoid process with iliac crest bone graft. J Shoulder Elbow
Surg 2004;13:217–220.

13. Manidakis N, Sperelakis I, Hackney R, Kontakis G. Fractures of
the ulnar coronoid process. Injury. 2012;43:989–998.

14. Mason ML. Some observations on fractures of the head of the
radius with a review of one hundred cases. Br J Surg. 1954;42:123–
132.

15. Morrey BF, Bryan RS, Dobyns JH, Linscheid RL. Total elbow ar-
throplasty. A five-year experience at the Mayo Clinic. J Bone
Joint Surg Am. 1981;63:1050–1063.

16. O'Driscoll SW, Jupiter JB, Cohen MS, Ring D and McKee MD.
Difficult elbow fractures: pearls and pitfalls. Instr Course Lect.
2003;52:113–134.

17. Papandrea RF, Morrey BF, O’Driscoll SW. Reconstruction for
persistent instability of the elbow after coronoid fracture-dislocation.
J Shoulder Elbow Surg 2007;16:68–77. 

18. Pugh DM, Wild LM, Schemitsch EH, King GJ, McKee MD.
Standard surgical protocol to treat elbow dislocations with radial
head and coronoid fractures. J Bone Joint Surg Am. 2004;
86-A:1122–1130.

19. Rafehi S, Lalone E, Johnson M, King GJ, Athwal GS. An anatomic
study of coronoid cartilage thickness with special reference to
fractures. J Shoulder Elbow Surg. 2012;21:961–968. 

20. Regan W, Morrey B. Fractures of the coronoid process of the
ulna. J Bone Joint Surg Am. 1989;71:1348–1354.

21. Regan WD, Morrey BF. Coronoid process and Monteggia fractures,
in Morrey BF (ed.). The elbow and its disorders, ed 3. WB
Saunders, Philadelphia, PA, 2000, pp 396–408.

22. Reichel LM, Milam GS, Hillin CD, Reitman CA. Osteology of
the coronoid process with clinical correlation to coronoid fractures
in terrible triad injuries. J Shoulder Elbow Surg. 2013;22:323–
328. 

23. Ring D, Jupiter JB, Zilberfarb J. Posterior dislocation of the
elbow with fractures of the radial head and coronoid. J Bone Joint
Surg Am. 2002;84:547–551.

24. Schneeberger AG, Sadowski MM, Jacob HA. Coronoid process
and radial head as posterolateral rotatory stabilizers of the elbow.
J Bone Joint Surg Am. 2004;86:975–982.

25. van Riet RP, Morrey BF, O’Driscoll SW. Use of osteochondral
bone graft in coronoid fractures. J Shoulder Elbow Surg.
2005;14:519–523.

26. Wells J, Ablove RH. Coronoid fractures of the elbow. Clin Med
Res. 2008;6:40–44. 

27. Zeiders GJ, Patel MK. Management of unstable elbows following
complex fracture-dislocations—the "terrible triad" injury. J Bone
Joint Surg Am. 2008;90:75–84.

Corresponding author:
Jun-Ying Sun 
Department of Orthopaedic Surgery,
The First Affiliated Hospital of Soochow University,
No. 2 of Shizi Street, Canglang District, 
Suzhou 100053, China
E-mail: sunjy6485@sina.com 

102_108_shi  10.4.18  14:49  Stránka 108



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


