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Abstract
Background: Proximal Humeral fractures are defined as fractures 

occurring at or proximal to surgical neck of Humerus1. Various methods 

are used for treating such conditions with mixed results. Closed reduction & 

percutaneous pinning with JESS augmentation with interconnecting double 

frames have been described for such fractures with satisfactory results. We 

aim to modify the same by mounting the JESS in a single frame with biplanar 

configuration review our results. 

Material and Methods: Total 15 patients with proximal humeral fractures 

were treated from 2016 to 2017 by fixation with JESS & K-wires. There were 

10 (62.5%) males and 5 (37.5%) females, with a mean age of 57.5 years. Road 

traffic accident (RTA) was the most common mode of injury in patients 

less than 60 years old (4 out of 7), while fall on the ground was the most 

common cause in fractures in elderly patients (age>60 years, i.e. 6 out of 

8). Displaced (more than 45° of angulation or >1cm of displacement) 2 and 

3 part fractures and patients of age >20 years were included in the study. 

The fixator was removed when there was clinical (subsidence of pain) and 

radiological signs of union (bridging callus in 3 out of 4 cortices).  Shoulder 

function was assessed using Constant scoring system.

Result: 100 % union seen with duration ranging from 6weeks to 8 weeks 

followed by JESS removal. According to Constant score 3 cases (20%) showed 
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excellent result, 9 cases (60%) showed good result, 

2 cases (13.3%) showed fair result & 1 case(6.7%) 

showed poor result which may be due to non-

compliance in physiotherapy & early pin loosening.

Conclusion: External fixation with JESS & K-wires is 

an alternative cost effective option to treat Neer’s 2 & 

3 part fractures, enables early mobilization & achieves 

safe healing with less soft tissue dissection.
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Introduction

Proximal Humeral fractures 
are defined as fractures occurring 
at or proximal to surgical neck of 
Humerus1. They account for 4% of 
all fractures & approximately one-
half of all Humeral fractures2. 80% 
of the proximal Humeral fractures are 
undisplaced or minimally displaced 
& usually treated conservatively but 
rest 20% of fractures are displaced 
& require operative fixation345. 
Moreover there is no definite 
consensus on the type of surgical 
fixation that should be used. Various 
methods such as closed reduction & 
percutaneous pinning, tension band 
wiring, intramedullary nailing, plate 
fixation & hemiarthroplasty have 
all demonstrated mixed results. The 
primary goal of treatment should 
be a construct sufficiently stable 
to begin early mobilization of the 
shoulder joint6789. Open reduction 
& internal fixation is an extensive 
procedure & there is risk of damage 
to vascular supply of the fragments. 
Locked intramedullary nails can be 
inserted using a minimally invasive 
technique but there is risk of proximal 
impingement10. Closed reduction and 
percutaneous pinning has a low risk 
of neurovascular complications or 
interference with glanohumeral joint 
motion but it is a less stable construct 
& there is often loss of reduction11. 
Joshi’s External Stabilization System 
with K (Kirschner)-wires provide 
satisfactory fracture stability once 
closed reduction is achieved,  provides 
superior functional result & early 
mobilization. Also there is less trauma 
to the soft tissues, blood loss and 
better preservation of fracture biology 
compared to other techniques.

Material and Methods

Total 15 patients with proximal 

humeral fractures were treated from 
2016 to 2017 by fixation with JESS 
& K-wires. There were 10 (62.5%) 
males and 5 (37.5%) females, with 
a mean age of 57.5 years. Road 
traffic accident (RTA) was the most 
common mode of injury in patients 
less than 60 years old (4 out of 7), 
while fall on the ground was the most 
common cause in fractures in elderly 
patients (age>60 years, i.e. 6 out of 8). 
Fractures of proximal humerus were 
classified by Neer’s classification 
system. Displaced (more than 45° of 
angulation or >1 cm of displacement) 
2 and 3 part fractures and patients of 
age >20 years were included in the 
study. Neer’s 4 part fractures, open 
fractures, fracture dislocation and 
those with other associated injuries, 
were excluded from the study. The 
procedure was performed with 
the patient under general/regional 
anesthesia in a supine position, using 
a sandbag to elevate the ipsilateral 
shoulder for ease of manipulation.  
Reduction was attempted by traction 
& counter-traction method. If 
reduction fails, a 2.0 mm K-wire 
placed in the proximal humerus 4-5 
cm distal to fracture site perpendicular 
to axis & wire is subsequently attached 
to T-handle. The distal fragment 
which usually adducted, were pulled 
outwards to realign with the proximal 
fragment & checked under Image 
Intensifier guidance. This K-wire was 
later attached to final JESS unit.

Two 2.5 mm K-wires were put 
across the fracture starting at the 
lateral cortex of proximal fragment 
engaging the subchondral bone of 
head & resting on the calcar portion of 
neck thus providing 3 point fixation. 
Once the reduction was stabilized 
with these 2 calcer rested K-wires, we 
then proceed to remaining K-wires for 
fixation of JESS system. Two (2mm) 

more K-wires were placed obliquely 
from proximal to distal direction 
across the fracture & engaging the 
medial cortex of distal fragment. 
These K-wires were inserted lateral 
to acromion engaging head & greater 
tuberosity.

Another 2 mm K-wire was placed 
perpendicular to axis 8-10 cm distal 
to fracture site. Now all the 4 wires 
were attached to a single JESS unit 
where the connecting rod was bent 
in a J- shaped manner proximally. 
Fracture was then inspected under 
continuous fluoroscopic guidance to 
check stability.   

Pin tract dressing done & an arm 
sling was applied for patient’s comfort. 
On 2nd or 3rd day once the patient was 
out of perioperative pain, pendulum 
exercises were started. By 2nd week 
passive abduction was started with 
progressive increase in range of motion 
exercises. Patients were followed up at 
4 weeks, 6 weeks, 8 weeks, & then 4 
weekly intervals looking for clinical 
& radiological union. The fixator 
was removed when there was clinical 
(subsidence of pain) and radiological 
signs of union (bridging callus in 3 
out of 4 cortices).  Shoulder function 
was assessed using Constant scoring 
system consists of four variables that 
are used to assess the function of the 
shoulder i.e. pain, activities of daily 
living, range of motion and strength. 
Altogether there are 100 points. 
Constant score divides the outcome 
of patients into four categories, i.e. 
excellent having a score >85, good 
having a score between 71 and 85, 
fair having a score between 61 and 70, 
and poor outcome with a score of 60 
or less. 

Result

100% union seen with duration  
ranging from 6weeks to 8 weeks 
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followed by JESS removal. According 
to Constant score 3 cases (20%) 
showed excellent result, 9 cases (60%) 
showed good result, 2 cases (13.3%) 
showed fair result & 1 case(6.7%) 
showed poor result which may be due 

to non-compliance in physiotherapy 
& early pin loosening. The surgical 
time ranges from 30 min to 45 min. 
4 patients (26.7%) cases had pin tract 
infection in the 2nd week which was 
managed by oral antibiotics & regular 

pin tract dressing. 1 patient (6.7%) 
had K-wire loosening but none had 
avascular necrosis, neurovascular 
injury or joint penetration.

Table- 1: Patients characteristics, mode of injury, Neer’s type15, Constant Score19 and complications.

Pat 
no

Sex/age
(years) Mode of injury Neer’s 

Classification15

Time of 
removal 
of JESS

Constant 
score19 

Shoulder 
function Complication

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

F/50
F/70
F/50
M/67
F/55
M/24
M/36
M/66
F/67
M/62
M/62
M/32
M/69
M/61
M/66

Fall on ground
Fall on ground
RTA
Fall on ground
RTA
RTA
RTA
RTA
Fall on ground
Fall on ground
RTA
Fall from height
Fall from height
RTA
Fall on ground

2-part
3-part
2-part
3-part
2-part
3-part
2-part
3-part
2-part
3-part
3-part
2-part
3-part
2-part
3-part

6
8
6
6
6
8
6
6
8
6
8
6
6
8
8

82
60
80
86
92
84
72
65
66
75
78
79
82
80
94

Good
Poor
Good
Excellent
Excellent
Good
Good
Fair
Fair
Good
Good
Good
Good
Good
excellent

Pin tract infection
k-wire loosening
none
none
pin tract infection
none
none
none
pin tract infection
none
none
none
none
none
pin tract infection

Discussion

Proximal humeral fractures are 
still a controversial subject. Non-
operative management is appropriate 
for majority of them. In treating 
patients with displaced fractures, 
multitude of options exist, with 
no clear advantage of any one for 
particular fracture type. Non-operative 
treatment has its disadvantages like 
failure to obtain early mobilization, 
leading to higher incidence of shoulder 
stiffness and adhesive capsulitis. So 
to start early mobilization, various 
methods of fixation are recommended 
like K-wires, cannulated screws, 
open reduction & fixation with 
plates (Philos). K-wires & only 
screws provide questionable stability.  
Whereas  ORIF with Plate & screws 
requires large exposure & blood loss 
& increased risk of avascular necrosis 
of humeral head12,13,14,15. Moreover 

most of these fractures usually occur 
in osteoporotic bones. To combat 
all these issues, JESS with K-wires 
fixation has gained popularity over 
recent years. Here there is minimal 
soft tissue dissection so less chance of 
avascular necrosis of head & provides 
adequate stable fixation for early 

mobilization & optimal functional 
outcome.

The results of our study were 
compared with studies done by Gupta 
et al16.(2012), Anil et al17.(2010) & 
Kristiansen et at18.(1987) as shown in  
Table 2

Table- 2 : Comparison with other published studies.

Constant score Our 
study

Gupta et al16 
(2012)

Anil et al17 
(2010)

Kristiansen 
et al18 (1987)

Excellent 20% 22.22% 18.75% 8.69%
Good 60% 44.44% 62,5% 43.48%
Fair 13.3% 22.22% 18.75% 43.48%
Poor 6.7% 11.11% - 4.35%
Duration of union 
(weeks) 6.8 9.33 6.5 9.3

Limitations of our study is that we 
included Neer’s 2 & 3-part fractures  
only with small sample size and 
moreover it is a retrospective study 
with short duration of follow up.

Conclusion
External fixation with JESS & 

K-wires is an alternative cost effective 
option to treat Neer’s 2 & 3 part 
fractures, enables early mobilization 
& achieves safe healing with less soft 



3534

International Journal of Orthopaedics Traumatology & Surgical Sciences, December-May 2019, Volume- 05, Issue 01, Page 32-35

14. Wijgman AJ, Roolker W, Pall TW, 
Raaymakers EL, Marti RK. Open 
reduction and internal fixation of 
three and four-part  fracture of the 
proximal part of the humerus. J 
Bone Joint Surg 2002;84:1919-25.

15. Neer CS. Displaced humeral 
fractures. J Bone Joint Surg 
1970;52:1077-89.

16. Gupta O P, Vashisht A ,Rastogi A, 
Gupta N, Shahi U, Goyal G. Func-
tional outcome following external 
fixator (JESS) application for 
proximal humeral fractures. Int J 
Res Orthop. 2016 Dec;2(4):303-
306

17. Gupta AK, Gupta M, Sengar G, 
Nath R. Functional outcome of 
closed fractures of proximal hu-
merus managed by Joshi’s exter-
nal stabilizing system. Indian J 
Orthop. 2012;46(2):216–20.

18. Kristiansen B. External fixation of 
proximal humerus fracture. Clini-
cal and cadaver study of pinning 
technique. Acta Orthop Scand 
1987;58:645-8.

19. Constant CR, Murley AH. A clini-
cal method of functional assess-
ment of the shoulder. Clin Orthop 
Relat Res. 1987 Jan;(214):160-4.

tissue dissection.

Reference

1. Bucholz, Rockwood H, Green’s. 
Fractures in Adults. Volume 1: 
7th edition. USA: Lippincott 
Williams and Wilkins Company; 
2010: 1040.

2. Handoll HH, Gibson JN, Mad-
hok R. Interventions for treating 
proximal humeral fractures in 
adults. Cochrane Database Syst 
Rev 2003;4:CD000434.

3. Canale S T, Azar F M, Beaty J 
H. Campbell’s Operative Ortho-
paedics. Volume 3. 13th  edition. 
USA: Mosby Publishers; 2017: 
2936-2950.

4. Hawkins RJ, Bell RH, Gurr K. 
The three part fracture of proxi-
mal part of humerus. JBJS. 
1986:68:1410-14.

5. Cofield RH. Comminuted frac-
tures of proximal humerus: Clin 
Orthop. 1988:230:49-57.

6. Court-Brown CM, Garg A, Mc-
Queen MM. The translated two-
part fracture of the proximal 
humerus. J Bone Joint Surg Br. 
2001;83: 799–804.

7. Olsson C, Petersson CJ. Clini-
cal importance of comorbidity in 

patients with a proximal humerus 
fracture. Clin Orthop Relat Res. 
2006;442: 93–99.

8. Smith AM, Mardones RM, Sper-
ling JW, et al. Early complications 
of operatively treated proximal 
humeral fractures. J Shoulder El-
bow Surg. 2007;16:14–24.

9. Keene JS, Huizenga RE, Engber 
WD, et al. Proximal humeral frac-
tures: a correlation of residual de-
formity with long-term function. 
Orthopaedics. 1983;6:173–178.

10. Young AA, Hughes JS. Locked in-
tramedullary nailing for treatment 
of displaced proximal humerus 
fractures. Orthop Clin North Am 
2008;39:417-28.

11. Kristiansen B. External fixation of 
proximal humerus fracture. Clini-
cal and cadaver study of pinning 
technique. Acta Orthop Scand 
1987;58:645-8.

12. Koval KJ, Blair B, Takei R, Kum-
mer FJ, Zuckerman JD. Surgical 
neck fractures of the proximal hu-
merus: A laboratory evaluation of 
ten fixation techniques. J Trauma 
1996;40:778-3.

13. Siegel J, Dines D. Proximal hu-
merus malunions. Orthop Clin 
North Am 2000;31:35-49.


