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The Best Option in Treatment of Modified Mason 
Type III Radial Head Fractures: Open Reduction and 

Internal Fixation Versus Radial Head Excision

Abstract

Background: Radial head fractures commonly occur during elbow traumas. Among those, treatment of Mason type III 
fractures is still under controversy. Common treatment methods for these fractures include open reduction and internal 
fixation (ORIF) as well as radial head excision. In this study, we compared long-term outcomes of both methods in 
treatment of patients with Mason type III fractures of radial head.

Methods: Fifteen men and five women with Mason type III radial head fractures were evaluated retrospectively. Ten 
patients had undergone excision whereas the other ten patients had been treated with ORIF. Outcomes were assessed 
based on stability and range of motion of the elbow joint, grip strength, and pain. Data were gathered using Mayo elbow 
performance index (MEPI), Oxford elbow score, and disability of arm-shoulder-hand (DASH), along with the short form 
(SF)-36 questionnaire.

Results: The mean age of the subjects was 36.25±9.22 years and the mean follow-up time was 25.05±11.43 
months. The ranges of extension and supination, and frequency of pain reporting was significantly different between 
the groups. The average grip strength in the operated side was significantly higher in the ORIF group, compared 
with the excision (P= 0.03). Ten (100%) patients of ORIF group and 5 (50%) patients of excision group had elbow 
joint stability (P=0.01). Mean MEPI and DASH scores were significantly higher in ORIF group (P<0.001 and =0.04, 
respectively).

Conclusion: The results are in favor of ORIF method. Therefore, this method is recommended and preferred 
over excision in treating radial heads with Mason type III fracture.

Level of evidence: III
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Introduction

Radial head fractures comprise 4% of all fractures 
and 33% of elbow fractures (1). With an incidence 
of 2.8 cases per 10,000 each year, fractures of the 

radial head mostly involve working young adults Road 
Traffic accidents are among the major causes of these 
fractures (2). Ninety percent of radial head fractures 
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disability of arm-shoulder-hand (DASH) questionnaire 
in order to evaluate the subjective aspect of the 
treatment success (13-15).

Oxford elbow score is a patient reported outcome 
measure with 12 items assessing the outcomes of elbow 
surgery. It has three domains (pain, elbow function, 
and social-psychological) and four questions in each. 
Its Persian version has been shown valid, reliable and 
responsive (13).

The SF-36 questionnaire consists of an 8-scale profile 
functional and psychometrical health measures used 
to investigate the quality of life, burden of diseases 
and health benefits of treatments. All elements are 
summarized in two major measures of physical 
component summary (PCS) and mental component 
summary (MCS). The Persian translated version of SF-
36 questionnaire has already been validated (14).

The DASH is a questionnaire with 30 items, designed 
to evaluate symptoms and physical function of the 
patients suffering from musculoskeletal disorders of the 
upper limb, monitoring the symptomatic and functional 
changes in these patients. The cross-culturally adapted 
Persian translation of DASH questionnaire, which has 
been validated, was used (15).

Data were analyzed using SPSS, version 11.5 for 
Windows (Chicago, IL, USA). Since the number of 
patients were 20, we used nonparametric tests for 
continues variable, and Chi-Square test for nominal 
ones. P values < 0.05 were considered as statistically 
significant.

Results
Of the twenty participants, 15 (75%) were men and 

five (25%) were women. The mean follow-up time was 
25.05±11.43 months. The mean age was 36.25±9.22 
years. Basic information of the subjects are presented 
in Table 1.

Ten patients (100%) of ORIF group and five patients 
(50%) of excision group had elbow joint stability 
(P=0.01). The two groups showed a significant 
difference regarding the frequency of elbow pain in 
the follow-up (P=0.045). Table 2 shows the detailed 
follow-up results on elbow pain, range of motion, and 
stability of the elbow.

The mean range of extension was 178±4.2 degrees in 
the ORIF group and 165±13.5 degrees in the excision 
group. The groups differed significantly considering 
the range of extension (P=0.01), as well as the range 
of supination (P=0.047). The average grip strength 
in the operated side was significantly higher in the 
ORIF group (P=0.03). Table 3 shows the detailed 
information on grip strength and range of flexion, 
extension, supination, and pronation.

The ORIF group had significantly higher scores 
in MEPI index, compared with the excision group 
(93.5±4.7 versus 83.5±7.8; P<0.001). There were 
significant differences between the groups regarding 
the mean scores of DASH (P=0.04) and the physical 
component of SF-36 (P=0.04). Detailed results of 
specific functional outcome measures are presented 
and compared between the two groups in Table 3.

are isolated and only 10% are accompanied by elbow 
dislocation, forearm instability, or another fracture (3, 4).

These fractures range from mild injuries with well-
established treatments to complex and complicated 
fractures in which optimal treatment remains 
controversial. Modified Mason classification is the 
currently used method to classify the radial head 
fractures (5). Fractures of Mason type I and II can 
be treated non-operatively or by open reduction and 
internal fixation (ORIF), respectively (6). however, 
optimal surgical management of Mason type III and IV 
fractures remains controversial (7).

It has been generally accepted that radial head excision 
(radial head resection) is the preferred treatment 
option regarding  dislocated and comminuted fractures 
of the radial head, especially for those blocking the joint 
motion (8, 9). However, its long-term complications, 
especially reduced grip strength, gradually resulted in 
limitation of its use (10). There are conflicting evidence 
suggesting radial head arthroplasty (RHA) as the 
preferred treatment in Mason type IV fractures, but the 
treatment for modified Mason type III fractures is still 
controversial (3, 11).

This study was performed to compare the outcomes 
of two common treatments among patients suffering 
from modified Monson type III isolated fractures of 
the radial head: ORIF and radial head excision.

Materials and Methods
This ethically approved case series study (ethical 

approval No.: 920708) was performed on 20 patients 
with diagnosis of modified Mason III comminuted 
radial head fractures who were admitted to orthopedic 
department of our level three Hospital between March 
2006 and March 2015. 

All patients were aged 18-60 years with isolated 
Monson type III fractures of the radial head, with 
no other accompanying fracture or dislocation, 
confirmed during operation. They were treated by 
either radial head excision or ORIF with miniplates 
and screws. Our exclusion criteria were pathologic 
fractures, open fractures, comminuted fractures with 
more than three fragments, and comorbidities (i.e. 
diabetes mellitus, infectious diseases, rheumatoid 
arthritis, osteoarthritis, multiple myeloma, and bone 
tumors).

All the patients who met our inclusion criteria were 
referred to Hand and Upper Extremity clinic for initial 
assessment. A written consent form was obtained from 
all patients. Physical and radiological examinations 
were performed for all patients during the follow-up 
visit. In addition, the grip strength was assessed by a 
sphygmomanometer cuff, the range of motion of the 
elbow (in flexion, extension, supination, and pronation) 
was measured using an orthopedic goniometer, and 
elbow joint stability was assessed by clinical tests 
and physical examination. The treatment success was 
objectively evaluated by the researcher using Mayo 
elbow performance index (MEPI) (12). Moreover, 
the participants filled in the short form (SF)-36 
questionnaire, Oxford elbow score questionnaire, and 
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ORIF: open reduction and internal fixation Group*
* Values are shown as No (%) or mean±standard deviation (SD), where appropriate.
** Wilcoxon test or Chi-square test are used and P values <0.05 are considered statistically significant. 

Table 1. Patients characteristics

Variable
Group* Total*

)N=20( P**

ORIF )N=10(       Excision )N=10( 

Age (years) 34.70±9.15 37.80±9.51 36.25±9.22 0.46

Sex
Male 8 (80%)   7 (70%) 15 (75%) 

0.60
Female  2 (20%)   3 (30%)   5 (25%) 

Side
Dominant  7 (70%)   5 (50%)  12 (60%) 

0.65
Non-dominant 3 (30%)    5 (50%)   8 (40%) 

Follow-up time (months) 22.20±7.88 27.90±13.98 25.05±11.43 0.28

ORIF: open reduction and internal fixation; ROM: range of motion
* Wilcoxon test or Chi-square test are used and P values <0.05 are considered statistically significant.

Table 2. Comparison of pain, joint stability and range of motion between the study groups

Variable ORIF group
)N)%(( 

Excision group
)N)%(( P*

Complaint of pain   1 (10%)  5 (50%) 0.045

Stability 10 (100%)  5 (50%) 0.010

ROM
>100 º 10 (100%)  8 (80%) 

0.130
50-100 º 0  2 (20%) 

ORIF: open reduction and internal fixation; SD: standard deviation; MEPI: Mayo elbow performance index; DASH: disability of arm-shoulder-hand; 
PCS: physical component summary; MCS: mental component summary
* Wilcoxon test is used and P values <0.05 are considered statistically significant.

Table 3. Comparison of results of functional measures between the open reduction and internal fixation (ORIF) group and the radial head 
excision group

Follow-up results ORIF group
)Mean±SD( 

Excision group
)Mean±SD( P*

Flexion (º) 137.00±6.74 135.00±7.07 0.520

Extension (º) 178.00±4.21 165.00±13.54 0.010

Supination (º) 88.00±4.21 81.00±9.66 0.047

Pronation (º) 76.50±6.68 71.00±7.37 0.090

Grip strength (mm Hg) 
Affected 167.00±35.60 132.00±32.93 0.030

Spaired 172.00±30.47 171.00±39.28 0.950

MEPI score 93.50±4.74 83.50±7.83 <0.001

DASH score 7.63±10.48 16.82±12.03 0.040

Oxford score 45.30±3.74 41.40±5.94 0.090

SF-36 score
PCS 57.42±1.93 53.06±5.82 0.040

MCS 54.13±5.80 48.27±6.79 0.055
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Discussion
The optimal method for treating modified Mason type 

III comminuted radial head fractures has continuously 
been an issue of controversy. Excision of the radial 
head has been the preferred method in the treatment of 
comminuted multi-segment fractures of the radial head 
(9). However, this method has serious complications 
such as longitudinal radial migration, radio-ulnar 
convergence, elbow joint instability, and reduced 
grip strength that cause disability, especially in young 
manually active patients (5, 16).

ORIF, on the one hand, is a surgically demanding 
procedure and can be associated with complications 
such as early failure, nonunion, joint dysfunction and 
metaphyseal bone loss, which has made ORIF a less 
preferential option for Mason type III and IV fractures 
that are comminuted and completely displaced (5, 17). 
On the other hand, considering the favorable outcomes 
reported in previous studies and meta-analyses, ORIF 
has a high success rate in treating these fractures ORIF 
has also been reported to be the favorable treatment 
modality, composing over 20% of surgeries involving 
the elbow in the United States (18, 19).

In the present study, ORIF led to better improvement 
in range of extension, compared with excision, which is 
in line with the results of Ikeda et al. (17). In addition, 
we found that the range of supination was significantly 
higher in the ORIF group, compared with the excision 
group, which was also consistent with the findings of 
Ikeda and colleagues (17). However, the groups did not 
differ significantly regarding the range of flexion and 
pronation motions.

We found the mean grip strength of the operated hand 
to be 167 mmHg in the ORIF group and 132 mmHg 
in the excision group (P=0.03), which is thoroughly 
consistent with the results reported by Wilcke, Wei, 
Jeudy and Grewal with mean grip strength of 94%, 75%, 
83% and 80% in the ORIF groups, respectively (19-23). 
These findings were also in line with the findings from 
a recent meta-analysis from Wang and colleagues that 
evaluated the advantages of ORIF for unstable fractures 
of the radial head (24).

Our post-operative findings showed that 100% of 
patients in the ORIF group had stable elbow joints 
whereas only 50% of patients in the excision group 
had stable elbow joints after operation. We also found 
that the frequency of the patients’ complaint of pain 
after surgery was significantly higher in the resection 
group, compared with the ORIF group. Both of these 
findings were consistent with the results of Ikeda and 
colleagues (17).

In this study, the outcome evaluation demonstrated 
higher degree of function in patients undergone ORIF 
of the radial head. There are a number of similar recent 
studies such as the one carried out by Karlsson et al. who 

reported a mean score of 96.4 for MEPI and the study by 
Antuna et al. with the mean MEPI score of 95, reporting 
favorable outcomes obtained from radial head excision 
(25, 26). The mean DASH score in our patients after an 
average follow-up period lasting for 22.2 months was 
7.63 in the ORIF group, which is concordant with the 
previous studies on patients with comminuted fractures 
of the radial head (24, 27).

The mean MEPI score in our excision group was 83.5. 
Inconsistently, recent results by Iftimie et al. showed a 
mean MEPI score of 98.6 in the patients undergone radial 
head excision following complex radial head fractures 
(28). Goldberg et al. have also reported good functional 
outcomes in patients undergone radial head excision 
(29). Possible etiologies for these inconsistencies might 
be because of the difference in the time of follow-
up, inclusion of fracture types other than Mason type 
III that have different prognoses, or the difference in 
surgical techniques.

This study has several limitations. The major limitations 
are its observational and retrospective design. The 
differences in baseline characteristics, which could not 
have been recorded, could have affected the treatment 
outcomes. Another limitation is our relatively short 
follow-up period. A long-term follow-up would have 
obtained stronger evidence. Moreover, a bigger sample 
size would have yielded more accurate results and 
significant differences.

In conclusion, clinical outcomes for elbow joint 
stability, grip strength, pain frequency, and range of 
extension and supination motions were in favor of 
ORIF, compared with radial head excision, which is 
also associated with more complications. Therefore, it 
is recommended for orthopedic surgeons to perform 
open reduction and internal fixation in cases with 
comminuted unstable Mason type III fractures of the 
radial head.

Hassan Rahimi Shoorin MD 
Mohammad Hallaj Moghaddam MD
Meysam Fathi Vavsari MD
Mohammad Gharedaghi MD
Ali Moradi MD
Orthopedics Research Center, Mashhad University of 
Medical Sciences, Mashhad, Iran

Ahmmadreza Zarifian MD
Orthopedics Research Center, Mashhad University of 
Medical Sciences, Mashhad, Iran
Student Research Committee, Mashhad University of 
Medical Sciences, Mashhad, Iran



ORIF VS. EXCISION IN RADIAL HEAD FRACTURESTHE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR
VOLUME 6. NUMBER 5. SEPTEMBER 2018

)369(

References

1. Herbertsson P, Josefsson PO, Hasserius R, Besjakov J, 
Nyqvist F, Karlsson MK. Fractures of the radial head 
and neck treated with radial head excision. J Bone 
Joint Surg Am. 2004; 86-A(9):1925-30.

2. Mahdian M, Fazel MR, Sehat M, Khosravi G, 
Mohammadzadeh M. Epidemiological profile of 
extremity fractures and dislocations in road traffic 
accidents in Kashan, Iran: a glance at the related 
disabilities. Arch Bone Jt Surg. 2017; 5(3):186-92.

3. Moro JK, Werier J, MacDermid JC, Patterson SD, 
King GJ. Arthroplasty with a metal radial head for 
unreconstructible fractures of the radial head. J Bone 
Joint Surg. 2001; 83-A(8):1201-11.

4. Duckworth AD, McQueen MM, Ring D. Fractures of the 
radial head. Bone Joint J. 2013; 95-B(2):151-9.

5. Mason ML. Some observations on fractures of the 
head of the radius with a review of one hundred cases. 
Br J Surge. 1954; 42(172):123-32.

6. Kachooei AR, Ring D. Evaluation of radiocapitellar 
arthritis in patients with a second radiograph at 
least 2 years after nonoperative treatment of an 
isolated radial head fracture. Arch Bone Jt Surg. 2017; 
5(6):375.

7. Jennings JD, Hahn A, Rehman S, Haydel C. Management 
of adult elbow fracture dislocations. Orthop Clin 
North Am. 2016; 47(1):97-113.

8. Janssen RP, Vegter J. Resection of the radial head 
after Mason type-III fractures of the elbow: follow-
up at 16 to 30 years. J Bone Joint Surg Br. 1998; 
80(2):231-3.

9. Capomassi MA, Clembosky GA. Use of a 
polymethacrylate radial head spacer in temporary 
reconstruction of complex radial head fracture with 
associated elbow instability. Tech Hand Up Extrem 
Surg. 2010; 14(4):252-8.

10. Solarino G, Vicenti G, Abate A, Carrozzo M, Picca G, 
Moretti B. Mason type II and III radial head fracture in 
patients older than 65: is there still a place for radial 
head resection? Aging Clin Exp Res. 2015; 27(Suppl 
1):S77-83.

11. Pogliacomi F, Schiavi P, Pedrazzini A, Nosenzo A, 
Tocco S, Ceccarelli F. Modified Mason type III and 
IV radial head fractures: results of different surgical 
treatments. Acta Biomed. 2015; 86(3):242-50.

12. Turchin DC, Beaton DE, Richards RR. Validity of 
observer-based aggregate scoring systems as 
descriptors of elbow pain, function, and disability. J 
Bone Joint Surg Am. 1998; 80(2):154-62.

13. Ebrahimzadeh MH, Kachooei AR, Vahedi E, Moradi 
A, Mashayekhi Z, Hallaj-Moghaddam M, et al. Validity 
and cross-cultural adaptation of the persian version 
of the oxford elbow score. Int J Rheumatol. 2014; 
2014(1):381237.

14. Montazeri A, Goshtasebi A, Vahdaninia M, Gandek B. 

The Short Form Health Survey (SF-36): translation 
and validation study of the Iranian version. Qual Life 
Res. 2005; 14(3):875-82.

15. Mousavi SJ, Parnianpour M, Abedi M, Askary-
Ashtiani A, Karimi A, Khorsandi A, et al. Cultural 
adaptation and validation of the Persian version 
of the Disabilities of the Arm, Shoulder and Hand 
(DASH) outcome measure. Clin Rehabil. 2008; 
22(8):749-57.

16. Fuchs S, Chylarecki C. Do functional deficits result 
from radial head resection? J Shoulder Elbow Surg. 
1999; 8(3):247-51.

17. Ikeda M, Sugiyama K, Kang C, Takagaki T, Oka Y. 
Comminuted fractures of the radial head. Comparison 
of resection and internal fixation. J Bone Joint Surg 
Am. 2005; 87(1):76-84.

18. Kinaci A, Neuhaus V, Ring D. Surgical procedures of 
the elbow: a nationwide cross-sectional observational 
study in the United States. Arch Bone Jt Surg. 2015; 
3(1):13-8.

19. Zwingmann J, Welzel M, Dovi-Akue D, Schmal H, 
Sudkamp NP, Strohm PC. Clinical results after 
different operative treatment methods of radial 
head and neck fractures: a systematic review and 
meta-analysis of clinical outcome. Injury. 2013; 
44(11):1540-50.

20. Wilcke MK, Abbaszadegan H, Adolphson PY. 
Wrist function recovers more rapidly after volar 
locked plating than after external fixation but the 
outcomes are similar after 1 year. Acta Orthop. 
2011; 82(1):76-81.

21. Wei DH, Raizman NM, Bottino CJ, Jobin CM, Strauch 
RJ, Rosenwasser MP. Unstable distal radial fractures 
treated with external fixation, a radial column plate, 
or a volar plate. A prospective randomized trial. J 
Bone Joint Surg Am. 2009; 91(7):1568-77.

22. Jeudy J, Steiger V, Boyer P, Cronier P, Bizot P, Massin P. 
Treatment of complex fractures of the distal radius: 
a prospective randomised comparison of external 
fixation ‘versus’ locked volar plating. Injury. 2012; 
43(2):174-9.

23. Grewal R, MacDermid JC, King GJ, Faber KJ. Open 
reduction internal fixation versus percutaneous 
pinning with external fixation of distal radius 
fractures: a prospective, randomized clinical trial. J 
Hand Surg Am. 2011; 36(12):1899-906.

24. Wang J, Yang Y, Ma J, Xing D, Zhu S, Ma B, et al. Open 
reduction and internal fixation versus external 
fixation for unstable distal radial fractures: a 
meta-analysis. Orthop Traumatol Surg Res. 2013; 
99(3):321-31.

25. Antuna SA, Sanchez-Marquez JM, Barco R. Long-
term results of radial head resection following 
isolated radial head fractures in patients younger 



ORIF VS. EXCISION IN RADIAL HEAD FRACTURESTHE ARCHIVES OF BONE AND JOINT SURGERY.    ABJS.MUMS.AC.IR
VOLUME 6. NUMBER 5. SEPTEMBER 2018

)370(

than forty years old. J Bone Joint Surg Am. 2010; 
92(3):558-66.

26. Karlsson MK, Herbertsson P, Nordqvist A, Besjakov 
J, Josefsson PO, Hasserius R. Comminuted fractures 
of the radial head. Acta Orthop. 2010; 81(2):224-7.

27. Esposito J, Schemitsch EH, Saccone M, Sternheim A, 
Kuzyk PR. External fixation versus open reduction 
with plate fixation for distal radius fractures: a meta-
analysis of randomised controlled trials. Injury. 2013; 

44(4):409-16.
28. Iftimie PP, Calmet Garcia J, de Loyola Garcia Forcada 

I, Gonzalez Pedrouzo JE, Gine Goma J. Resection 
arthroplasty for radial head fractures: Long-term 
follow-up. J Shoulder Elbow Surg. 2011; 20(1):45-50.

29. Goldberg I, Peylan J, Yosipovitch Z. Late results of 
excision of the radial head for an isolated closed 
fracture. J Bone Joint Surg Am. 1986; 68(5):675-9.


