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Surgical versus conservative treatmentfor Neer´s type II and III proximal humerous fracture 
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Abstract: 
Background: Proximal fractures of the humerus constitute  5-8% of all fractures although more than 80% of these heal 

without surgical intervention, the rate of  nonunion vary between 1% and 23% in displaced non impacted 
fractures of the surgical neck. The most commonly used classification for these fractures is Neer´s classification. 
The aim of treatment is to attain a painless functional shoulder. 

Objectives: To compare the results of surgical versus conservative treatment of fracture neck of humorous Neer´s types II & 
III regarding functional outcome. 

Patients and methods; Prospective study including 40 patients having fracture proximal humerous Neer`s type II& III 
attending Al-Yermouk teaching hospital from Nov 1st 2011 to Nov 1st 2013.  Twenty patients were treated 
surgically and twenty were treated conservatively, all the patients were subjected to early physiotherapy and 

followed up at 3 months then functional evaluation of shoulder was done using Constant's Scoring System;  
Results: The study sample included 40 patients; we got better results regarding pain, strength, range of motion 
and daily life activities in surgical treatment than conservative treatment.  
Conclusion: Early operative management with adequate reduction and early physiotherapy is worth trial to gain early 

functional outcome. 
Keywords: Fracture proximal humerus, Constant score, internal fixation 

 

Introduction: 

roximal humerous fracture(PHF) constitute 5-

8% of all humeral fractures although more than 

80% of these heal without surgical intervention, the 

rate of  nonunion vary between %1 and 23% in 

displaced and non impacted fractures of the surgical 

neck (1,2). 

The aim of treatment is to attain a painless 
and simultaneously functional shoulder (2, 3). 

Neer estimated that approximately 85% of all 

PHF are undisplaced (4- 6).In that no bone fragment is 

displaced by more than one centimeter, or angulated 

more than 45 degrees is often cited (7) , a lower 

figure of 49% is reported in a prospective study of 

over 1000 PHF(5) .  

Surgery is usually reserved for displaced and 

unstable fractures and those with more complicated 

fracture patterns which allow earlier movement of 

the shoulder and elbow (5, 7).  

Nowadays commonly used classifications are 
the Neer`s and the AO/ASIF, Neer`s classification 

based on Codman’s four fragment 

classification(including humeral head, shaft, lesser 

and greater trochanter, and fracture part is 

considered displaced if displaced by 1 cm or 

angulated by 45o) and is divided into 16 categories 
(8-10).  Immobilization of the shoulder using a collar 

and cuff (CAC) for 2 weeks followed by physical 

therapy is a widely accepted procedure (11-14). 

Lungberg et al. found no advantage of physiotherapy 

compared with independent exercises, but Koval et 
al. found excellent or good results in 77%, using an 

independent exercises and more detailed evaluation 

system (15, 16).  Zyto described in a 10 year follow-up 

study that despite low functional scoring patient 

contentment is good and therefore non-operative 

treatment should be considered (17).  A later study by 

Lill et al. considered a conservative therapy in II and 

III parts fractures as a good option 
(16)

. Although the 

outcome may be satisfactory in elderly patients with 

a sedentary lifestyle, in younger or active elderly 

patients operative treatment should be considered 

when displacement of the tuberosities or the joint 

surface may compromise long-term shoulder 

function substantially (18- 21). Surgical treatment may 

include transosseous suture, close reduction and 

percutaneous fixation, conventional plate, locked 
plate, or hemiarthroplasty (22-35). 

The functional outcome is usually assessed 

according to Constant`s score (CS); maximum (CS) 

is 100, it was graded as poor (0–55 points), moderate 

(56–70), good (71–85), or excellent (86–100). It 

assesses four individual parameters  namely: pain 

(15 points), daily life activities (20 points), range of 

motion (40 points), and strength (25 points), the 

higher the score the more satisfactory is the shoulder 

function(36- 41). 
 

Patients and Method: 
prospective study including 40 patients 

having fracture proximal humerous Neer`s type II& 

III attending Al-Yermouk teaching hospital from 

Nov 1st 2011 Nov 1st 2013, they were 25 males and 

15 females their ages were 19 -55y with a mean age 

of 38.1 years. There were 25 type II and 15 type III 

fractures. 

Patients were randomly divided into two 

groups; twenty treated by open reduction and 

internal fixation (ORIF); by plate and screw or 

multiple k-wire and tension band (surgery done by 
different approaches), and 20 were treated by (CAC) 

or U shape slab (figs 1-4). 

All the patients were followed up at 3 months 

to record the results, patients with complicated 

fractures and other injuries had been excluded. All 

patients subjected to early physiotherapy program, 

(CS) System was used to see the results. The 

sampling design was a non– probability convenient 

P 
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sample. The patients included in the study were 

interviewed and examined according to a 

questionnaire. The purpose and procedures of study 

were explained to all participants. 

 

Results: 

Forty patients with fracture proximal 

humerous participated in the study. In table-

1patients were distributed according to; ages (with 

Mean± SD 38.1±10.6 for (ORIF) group and Mean± 

SD 37.9±11.1 for the conservative group), gender 

(25; 62, 5% males and 15; 37, 5% females) and 

according to Neer`s classification (25; 62, 5% type II 

and 15; 37, 5 % type III).  

After treatment the severity of pain, the 

activity level and arm positioning was determined 

according to table- 2. 

. 

 

Table No.1: Distribution of patients according to age, gender, and type of fracture. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table No. 2: Distribution of patients according to pain level, activity level and arm positioning. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In table -3 we considered the level of pain in 

forward flexion and lateral elevation.In table- 4 we 

considered the level of pain in external and internal 

rotation. 

 

 
Table No. 3: Descriptive statistics for the study sample for level of pain in forward flexion and lateral elevation 

 

 

 

P value Total  Conservative ORIF  
 0.579 11     27.5% 5         25.0% 6       30.0% <30 

A
g
e 

y
ea

rs
  

10      25% 4        20.0% 6      30.0% 30—39 

12      30% 8        40.0% 4      20.0% 40—49 

7     17.5% 3        15.0% 4       20.0% 50-55 

38.0±10.85 37.9±11.1 38.1±10.6 Mean± SD 
0.744 25    62.5% 12    60% 13    65% Male 

g
e

n
d er
 

15   37.5% 8    40% 7   35% Female 

0.327 25     62% 11    55.0% 14   70.0% Type II 

N
e

er
´ s ty p
e 

15     38% 9      45.0% 6     30.0% Type  III 

P values; 0.579, 0.744,  0.327*Significant using Pearson Chi-square test at 0.05 levels 

P value Total Conservative ORIF  

0.027 1     2.5% 1        5.0% -          0% Severe 

P
ai

n
 l

ev
el

 

12     30% 9      45.0% 3      15.0% Moderate 

22     55% 10     50.0% 12     60.0% Mild 

5    12.5% -         0% 5     25.0% None 

 

 

0.040 

6       15% 4         20% 2         10% Unaffected sleep 

A
ct

iv
it

y
 l

ev
el

 

14      35% 10        50% 4        20% Full recreation/Sport 

20    50% 6       30% 14       70% Full work 

 

 

 

0.003 

 .          . .          . Up to waist 

A
rm

 

p
o

si
ti

o
n

in
g
 

2       5 % 2       10% .          . Up to xiphoid 

13    32.5% 11      55% 2         10% Up to neck 

17     42.5% 6        30% 11       55% Up to top of head 

8      20% 1       5% 7        35% Above head 

P values: 0.027, 0.040, 0.003 *Significant using Pearson Chi-square test at 0.05 levels. 

 degree ORIF Conservative P value 

F
o
rw

ar
d
 

fl
ex

io
n
 

0--30 .           . .         . 

0.010 

31--60 .           . .          . 

61--90 .          . .         . 

91--120 6        30% 12       60% 

121--150 14       70% 8       40% 
151--180 .           . .         . 

L
at

er
al

 

el
ev

at
io

n
 

0--30 .           . .         . 

0.051 

31--60 .           . .         . 

61--90 .            . 1       5% 

91--120 7         35% 9       45% 

121--150 7         35% 10       50% 

151--180 6         30% .         . 

P values: 0.010, 0.051*Significant using Pearson Chi-square test at 0.05 levels 
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Table No.4: Descriptive statistics for the study sample for level of pain in external  and internalrotation 

 

 

 

 

 

In table-5 we considered the level of power 

of lateral elevation. In table-6 we considered the 

total score and we found that the Mean± SD was 

69.20±10.89 in ORIF with mode of 79 and the 

median (50th) was 71 while in conservative group 

we found that the Mean± SD was 55.55±7.84 with 

mode of 54 and the median (50th) was 56. 

 

Table No.5: Descriptive statistics for the study sample for level of power of Lateral elevation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table No.6: Total score (the mean – mode –range –median). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ORIF Conservative Total P value 

 

E
x
te

rn
al

 

ro
ta

ti
o
n
 

 

Hand behind head with elbow held forward - - - 0.023 

Hand behind head with elbow held back 1       5.0% 9      45.0% 10     25.0% 

Hand on top of head with elbow held forward 9     45.0% 7         35.0 16     40.0% 

Hand on top of head with elbow held back 9     45.0% 4       20.0% 13   32.5.0% 

Full elevation from on top of head 1       5.0% - 1        2.5.0% 

Total 20   50.0% 20     50.0% 40       100% 

In
te

rn
al

 r
o
ta

ti
o
n
 Dorsum of hand to lateral thigh -  - - - - 0.348 

Dorsum of hand to buttock -  - -   - - - 

Dorsum of hand to lumbo sacral junction - - 1        5.0% 1     2.5% 

Dorsum of hand to waist 7        35.0% 9      45.0% 16   40.0% 

Dorsum of hand to 12th dorsal vertebrae 11      55.0% 10    50.0% 21  52.5% 

Dorsum of hand to inters  scapular  region 2      10.0% -     -     2      5.0% 

Total 20   50.0% 20  50.0% 40 100% 

P values; 0.023, 0.348 *Significant using Pearson Chi-square test at 0.05 levels 

Power in pounds ORIF Conservative Total 

0 .             . .          . .       . 

1—3 .             . .           . .       . 

4—6 .              . 2          10.0% 2        5.0% 

7--9 3        15.0% 4         20.0% 7        17.5% 

10--12 3        15.0% 9         45.0% 12      30.0% 

13--15 5       25.0% 3         15.0% 8        20.0% 

16--18 3         15.0% 1          5.0% 4        10.0% 

19--21 4        20.0% 1        5.0% 5        12.5% 

22--24 2        10.0% .       . 2        5.0% 

>24 .              . .        . .        . 

Total 20       50.0% 20       50.0% 40     100% 

P value; 0.107 *Significant using Pearson Chi-square test at 0.05 levels. 

Total score ORIF (n=20) Conservative(n=20) 

Mean± SD 69.20±10.89 55.55±7.84 

Standard Error of Mean 2 2 
Mode 79 54 
Range 43-83 39-69 

Percentile  5th 48 41 

25th 62 52 

50th(Median) 71 56 

75th 79 61 

95th 82 69 

99th 83 69 

P value; 0.0001*Significant difference using Students-t-test for difference  
Between two independent means at 0.05 levels 
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Discussion: 

In the current study, the ORIF group showed a 

significantly better CS than the conservative 

treatment group. We considered the 10-point 

difference in the CS to be a clinically important 

difference in accordance with the findings of two 

previous clinical studies; Olerud et.al. and 

Konigshausen et.al(42-44).  

We found that the mean of our CS was 69.20 in 

ORIF and 55.55 in conservative method this finding 
goes with Björkenheim et al. who found that the CS 

mean was 68, 50 after (ORIF)  in Neer's type II& III 

andLefevre- Colau et al who found that the CS  

mean was 61.1 after 3months of conservative 

management (40,45). All these finding goes with 

Olerud et al who found advantage in functional 

outcome in favor of the locking plate compared to 

non operative treatment in patients with a displaced 

type III fracture but our study goes against Sanders 

et al result in which they found that non surgical 

treatment should have a more prominent role in the 
treatment of PHF (46, 47). Regarding pain severity we 

found that 85%  of ORIF group had mild to no pain 

with movement while the conservative had 50% 

moderate to severe pain, these finding goes with 

Zyto et al and Hintermann et al who found that pain 

range from mild to no pain after ORIF (30,48). 

Regarding activity level 70% of ORIF group return 

to full work in comparison to 30% of conservative 

group with p value of 0.040, regarding arm 

positioning 35% of ORIF group can reaches above 

head and only 5% of the conservative group can 

reach above the head, regarding power about 14; 

70% of ORIF group can elevate 15 pound and more 

while only 5; 25% of conservative group can do the  
 

same level after 3 months with a P value of 0.107. 

All shoulder movements showed significant 

improvement with surgical management as 

compared to conservative one .with significant p 

value.  

 

Conclusions: 

It can be said that with Neer`s type II or III PHF in 

young adult early operative management with 

adequate reduction and early physiotherapy is 

worth trial to gain early and good functional 
outcome. 

 

.References: 

1- Baron JA, Barrett JA, Karagas MR, The 

epidemiology of peripheral fractures, Bone, 

1996; (18):209-13. 

2- Park MC, Murthi AM, Roth NS, Blaine TA, 

Levine WN, Bigliani LU, Two-part and 

three-part fractures of the proximal humerus 

treated with suture fixation,  JOrthop Trauma. 

2003; (17):319-25. 
3- Shane J. Nho, MD, MS, Robert H. Brophy, 

MD, Joseph U. Barker, MD, Charles N. 

Cornell, MD, and John D. MacGillivray MD,  

Management of proximal humeral fractures 

cased on current citerature,  J Bone Joint 

Surgery Am,  2007; (89) (Suppl 3):44-58 

4- Court-Brown CM, Caesar B, Epidemiology 

of adult fractures a review, Injury, 2006; 

(37):691-7. 

5- Court-Brown CM, Garg A, McQueen MM, 

The epidemiology of proximal humeral 

fig 1 fracture proximal humerous II parts fracture 

 

fig 2 fracture proximal humerous III parts fracture 

 

fig 3 fracture proximal humerous II parts fracture post 

-operative 

 

fig 4 fracture proximal humerous III parts fracture post-

operative 

 



Surgical versus conservative treatment for Neer´s type II and III proximal humerous fracture     Abdul Jabbar Rashid Abed  

 

 

200                               Iraqi J.Com. Med.,October-2015(4) 

 

fractures, ActaOrthopScand, 2001; (72):365-

71. 

6- Neer CS, Displaced proximal humeral 

fractures classification and evaluation, J Bone 

Joint Surgery [Am], 1970; (52-A):1077-89. 

7- Koval KJ, Gallagher MA, Marsicano JG, 

Cuomo F, McShinawy A, Zuckerman JD, 

Functional outcome after minimally 

displaced fractures of the proximal part of the 

humerus, Journal of Bone and Joint Surgery 

(Am), 1997; (79)(2):203–7. 
8- Bernstein J, Adler  L. M., Blank  J. E., Dalsey  

R. M., Williams  G. R., Iannotti, J. P, 

Evaluation of the Neer´s system of 

classification of proximal humeral fractures 

with computerized tomography scans and 

plain radiographs, Journal of  Bone and Joint 

Surgery, 1996; (78-A): 1371-5. 

9- Brorson S., HrobjartssonA,Training improves 

agreement among doctors using the Neer 

system for proximal humeral fractures in a 

systematic review, Journal of  Clinical  
Epidemiology, 2008;  (61):7-16,  

10- Müller M, Nazarian S, Koch P, Schatzker J, 

The comprehensive classification of fractures 

of the long bones; ed. 5, Springer , Berlin, 

1990; 108 

11- Clifford P. C, Fractures of the neck of the 

humerus, a review of the late results, Injury, 

1980; (12): 91-5. 

12- Gaebler, C., McQueen M. M, Court-Brown,  

Minimally displaced proximal humeral 

fractures epidemiology and outcome in 507 

cases, Acta orthopedic scand, 2003;  

(74):580-5,. 

13- Court Brown  C. M., Cattermole H, McQueen 
M. M. Impacted valgus fractures (B1.1) of 

the proximal humerus the results of non-

operative treatment.  J. Bone JtSurg, 2002;  

(84-B):504-8. 

14- Court Brown C. M, McQueen M. M, The 

impacted varus (A2.2) proximal humeral 

fracture prediction of outcome and results of 

non operative treatment in 99 patients, Acta 

orthopedic scand, 2004; (75):736-40. 

14-Koval  K. J, Gallagher M. A,  Marsicano J. G, 

Cuomo F, Mcshinawy A, Zuckerman, 
Functional outcome after minimally 

15- displaced fractures of the proximal part of the 

humerus, J. Bone Jt Surgery, 1997; (79-

A):203-7. 

16- Lill H, Bewer A, Korner J, Verheyden  P, 

Hepp P, Krautheim I,  Conservative treatment 

of dislocated proximal humeral fractures, Zbl. 

Chir., 2001;(126):205-10. 

17- Zyto K, Non-operative treatment of 
comminuted fractures of the proximal 

humerus in elderly patients, Injury, 1998; 

(29):349-52. 

18- Young T. B, Wallace W.A, Conservative 

treatment of fractures and fracture-

dislocations of the upper end of the humeru, 

J. Bone Jt Surgery, 1985;( 67-B): 373-7. 

19- Fjalestad T, Stromsoe K, Blucher J, Tennoe 

B. Fractures in the Proximal humerus 

functional outcome and evaluation of 70 

patients treated in hospital, Archives of 
Orthopedic and Trauma Surgery, 

2005;(125(5)):310–6. 

20- Park MC, Murthi AM, Roth NS, Blaine TA, 

Levine WN, Bigliani LU, Two-part and 

three-part fractures of the proximal humerus 

treated with suture fixation, Journal of  

Orthopedic trauma, 2003; (17):319-25. 

21- Flatow EL, Cuomo F, Maday MG, Miller SR, 

McIlveen SJ, Bigliani LU,  Open reduction 

and internal fixation of two-part displaced 

fractures of the greater tuberosity of the 

proximal part of the humerus, J Bone Joint 

Surgery(Am), 1991; (73):1213-8. 

22-  Resch H, Povacz P, Frohlich R, Wambacher 

M, Percutaneous fixation of three and four-

part fractures of the proximal humerus,  J 

Bone Joint Surgery (Br). 1997; (79):295-300. 

23- Keener JD, Parsons BO, Flatow EL, Rogers 

K, Williams GR, Galatz LM. Outcomes after 
percutaneous reduction and fixation of 

proximal humeral fractures,  J Shoulder 

Elbow Surg. 2007; (16):330-8. 

24- Rowles DJ, McGrory JE. Percutaneous 

pinning of the proximal part of the humerus 

an anatomic study, J Bone Joint Surgery 

(Am), 2001;83:1695-9. 

25- Wanner GA, Wanner-Schmid E, Romero J, 

Hersche O, Von Smekal A, Trentz O, Ertel 

W, Internal fixation of displaced proximal 

humeral fractures with two one third tubular 
plates, Journal of Trauma,  2003; 54:536-44. 

26- Gerber C, Werner CM, Vienne P, Internal 

fixation of complex fractures of the proximal 

humerus,  J Bone Joint Surgery (Br). 2004; 

(86):848-55. 

27- Wijgman AJ, Roolker W, Patt TW, 

Raaymakers EL, Marti RK. Open reduction 

and internal fixation of three and four-part 

fractures of the proximal part of the humerus, 

J Bone Joint Surgery (Am),  2002;84:1919-

25. 



Surgical versus conservative treatment for Neer´s type II and III proximal humerous fracture     Abdul Jabbar Rashid Abed  

 

 

201                               Iraqi J.Com. Med.,October-2015(4) 

 

28- Nho SJ, Brophy RH, Barker JU, Cornell CN, 

MacGillivray JD. Innovations in the 

management of displaced proximal humerus 

fractures, Journal of American Academy of  

Orthopedic  Surgery, 2007; (15):12-26. 

29- Haidukewych GJ. Innovations in locking 

plate technology, Journal of American 

Academy of Orthopedic Surgery, 2004; 

(12):205-12. 

30 - Zyto K, Ahrengart L, Sperber A, TörnkvistH, 

Treatment of displaced proximal humeral 
fracture in elderly patients, journal of bone 

and joint surgery (Br), 1997; (79):412-7 
31 -   Gardner MJ, Weil Y, Barker JU, Kelly BT, 

Helfet DL, Lorich DG, The importance of 

medial support in locked plating of proximal 

humerus fractures,  JOrthop Trauma. 2007; 

21:185-91. 

32- Compito CA, Self EB, Bigliani LU,  

Arthroplasty and acute shoulder trauma  

reasons for success and failure, 

ClinOrthopRelat Res, 1994; (307):27=36  
33- Zuckerman JD, Cuomo F, Koval KJ, Proximal 

humeral replacement for complex fractures 

indications and surgical technique 

Instructional course lecture, 1997; (46):7-14. 

34- Dines DM, Warren RF,  Modular shoulder 

hemiarthroplasty for acute fractures surgical 

considerations,  ClinOrthopRelat Res, 1994; 

(307):18-26 

35- Zyto K, Wallace WA, Frostick SP, Preston BJ,  

Outcome after hemiarthroplasty for three- 

and four-part fractures of the proximal 

humerus,  J Shoulder Elbow Surg, 1998; 
(7):85-9. 

36- Constant C, Murley A,  A clinical method of 

functional assessment of the shoulder, 

Clinical orthopedic, 1987;  (214):160-4 

37- Kirkley A, Graffin S, Dainty K, Scoring 

system for the functional assessment of the 

shoulder,  Arthroscopy, 2003; (19):1109-20 

38-    Bankes M, Crossman J, Emery J, A standard 

method of shoulder strength measurement for 

the Constant score with a spring balance, 

Journal of  shoulder and elbow Surgery, 
1998; 7):116-21.) 

39-   Conboy VB, Morris RW, Kiss J, Carr AJ,  An 

evaluation of the Constant-Murley Shoulder 

Assessment, Journal of  bone and  Joint 

Surgery(Br), 1996; (78):229-32. 

40-   Jan-Magnus Björkenheim, Jarkko Pajarinen 

and VesaSavolainen, Internal   fixation of 

proximal humeral fractures with a locking 

compression plate, Acta Orthopedic Scand,  

2004; (75(6)):741–745. 
41-   Constant C R, Murphy A H,  A clinical 

method of functional assessment of the 

shoulder, Clincal  Orthopedic, 1987;  (214): 

160-4. 

42-    Kristiansen B, Christensen SW, Plate 

fixation of proximal humeral fractures, Acta 

Orthopedic Scand, 1986; (57(4)):320-323. 

43- Torrens, Carlos MD, Corrales, Monica MD, 

Vilà, Gemma MD, Santana, Fernando MD, 
Cáceres, Enrique MD, Functional and 

Quality-of-Life Results of  displaced and 

none displaced proximal humeral fractures 

treated conservatively, Journal of Orthopedic 

Trauma, 2011; (25(10)):581-7. 

44- Konigshausen M, Kubler L, Godry H, Citak 

M, Schildhauer T. A, Seybold  D, Clinical 

outcome and complications using a polyaxial 

locking plate in the treatment of displaced 

proximal humerus fractures a reliable system, 

Injury, 2012; (43):223-31 
 45- M.M. Lefevre-Colau, MD, PhD, A. Babinet, 

MD, F. Fayad, MD, MS, J. Fermanian, MD, 

PhD, P. Anract, MD, A. Roren, PT,J. Kansao, 

MD, M. Revel, MD, PhD, and S. Poiraudeau, 

MD, PhD, Immediate mobilization compared 

with conventional immobilization for the 

impacted non operatively treated proximal 

humeral fracture, Journal of  Bone and Joint 

Surgery (Am), 2007; 89:2582-90. 

46-       Olerud P, Ahrengart L, Ponzer S, Saving J, 

Tidermark J,  Internal fixation versus non 

operative treatment of displaced 3-part 
proximal humeral fractures in elderly 

patients: a randomized controlled trial,  

Journal of  Shoulder Elbow Surge 2011; 

(20(5)):747–55. 

47-     Sanders RJ, Thissen LG, Teepen JC, van 

Kampen A, Jaarsma RL, Locking plate 

versus nonsurgical treatment for proximal 

humeral fractures  better midterm outcome 

with nonsurgical treatment,Journal of  

shoulder elbow surgery,2011; (20(7)):1118-

24. 
48-     B. Hintermann, MD, H. H. Trouillier, D. 

Schäfer, MD, Rigid internal fixation of 

fractures of the proximal humerus in older 

patients, Journal of  bone and  joint surgery 

(Br), 2000; (82(8)):1107-12. 

 

* Department of surgery/ AL-Yermouk teaching 

hospital

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Sanders%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=21481614
http://www.ncbi.nlm.nih.gov/pubmed?term=Thissen%20LG%5BAuthor%5D&cauthor=true&cauthor_uid=21481614
http://www.ncbi.nlm.nih.gov/pubmed?term=Teepen%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=21481614
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Kampen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21481614
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Kampen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21481614
http://www.ncbi.nlm.nih.gov/pubmed?term=Jaarsma%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=21481614
http://www.ncbi.nlm.nih.gov/pubmed/21481614
http://www.ncbi.nlm.nih.gov/pubmed/21481614
http://www.bjj.boneandjoint.org.uk/search?author1=B.+Hintermann&sortspec=date&submit=Submit
http://www.bjj.boneandjoint.org.uk/search?author1=H.+H.+Trouillier&sortspec=date&submit=Submit
http://www.bjj.boneandjoint.org.uk/search?author1=D.+Sch%C3%A4fer&sortspec=date&submit=Submit
http://www.bjj.boneandjoint.org.uk/search?author1=D.+Sch%C3%A4fer&sortspec=date&submit=Submit

