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Polarus Intramedullary Nail for Nonunion of Humerus neck

Ho-Jung Kang, M .D, Sul-Gee Kim, M.D, Hong-Kee Yoon, M.D.*,
Soo-Bong Hahn, M .D, Sung-Jae Kim, M.D.

Department of Orthopaedic Surgery Yonsel University, College of Medicine Seoul, Korea
Department of Orthopaedic Surgery Soonchunhyang, College of Medicine Seoul, Korea

Pur pose: Evaluate the clinical results of humerus neck nonunion treated with Polarus intramedullary nail.

Materials and Methods: 8 patients who underwent surgery for nonunion of humerus surgical neck fracture were
included. All patients were female, the average age was 65 years. 5 out the total 8 cases initially received surgery,
open reduction and internal fixation with metal plate in 1 case, Ender nail insertion in 2 cases, external fixator in 1
case and closed reduction and percutaneous pinning in 1 case. The other 3 non union cases initial received conserva-
tive managemnent. The average period of nonunion was 9 months in the operated group and 6.2 months in the con-
servative group. All 8 cases received closed reduction with intrameedullary Polarus nail and auto iliac bone graft.
Union was confirmed radiologically, and functional evaluation was done with the UCLA functional criteria.

Results: All 8 cases showed union on radiologic evaluation. Average time to union was 3.5 months, average follow
up period was 27 months. Average UCLA shoulder evaluation score was 7.6 points preoperatively which improved to
26.3 points after surgery. Active shoulder flexion was 40.7 degrees preoperatiely which increased to 104 degrees after
surgery. Shoulder abduction improved from 32.9 degrees preoperatively to 96.3 degrees after surgery. UCLA func-
tional criteriawas good in 5 cases and fair in 3 cases, which no poor cases.

Conclusion: Polarus IM nailing and AIBG is a useful method for treating nonunion of humerus neck fracture with
improvement in union and function.

Key Words: Surgical neck of Humerus, Nonunion, Polarus IM nail
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Fig. 1. 64 year old female after having received metal plate fixation due to humerus neck fracture presented with con-
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tinuous pain for 6 months. (A) On radiologic examination metal failure was observed (white arrow). (B) Hard-
113

ware removal and AIBG and internal fixatin with Polarus IM nail was performed, and on x-ray follow up on

POD 7 months bone union is noticed.
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Fig. 2. 65 year old female patient received internal fixation with rush pin after amotor vehicle accident. She present-
ed with continuous pain for 6 months. (A, B) Initial AP & axial views did not clearly show evidence of union
with internal fixation. (C) Intraoperative x-ray shows nonunion after pin removal. (D, E) Polaris IM nailing
with auto iliac bone graft was done. AP & axial view at POD 15 months show evidence of union with good
results.
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Fig. 3. 68 year old female who received closed
manual reduction and percutaneous
pinning with S-pin after a motor vehi-
cle accident. She presented with contin-
uous pain for 9 months. (A, B) Initial
postoperative AP and axid view plane
x-ray (C) AP view before revision
shows nonunion after removal of pin.
(D, E, F) F/U x-ray at POD 4 years
after Polarus IM nailing and AIBG
shows union state with good resullts.
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Fig. 4. Location of Polarus nail and proximal screws
were confirmed with preoperative plane x-ray
evaluation.results.
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Fig. 5. Bony loss of humeral head was evaluated with
preoperative CT scan.
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Fig. 6. After 3 proximal screws fixation, distal ;crews
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Table 1. Patient dermographics

cases e sx  sde vector Associated freature AO tvoe Initial Duration of

& initial injury P treatment nonunion (months)
1. Fx clavicle Lt
t + .

1 58 F ND TA 2 distal radius Rt C2 OR&IF(Ender nail) 7.25

2 65 F ND Slip downNone unknown OR&IF (plate) 6

3 64 F D* TA Brachyalplexus palsy B2 OR&EF 10.5

4 65 F D TA None B2 OR&IF (Ender nail) 35

5 68 F D TA None B2 CR & pinning 14.75

6 64 F ND  Slipdown None A3 CR & splint 3

7 64 F D  Fal down None B2 CR& EBV. 7.75

8 65 F D  Slipdown None A3 C/IR& EBV. 575
*D : dominant, "ND : non-dominant, TA : traffic accident
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Table 2. Range of Motion of Preop vs. Postop

Abduction

Forward Flextion

Case Agel Sex

Postop

Preop

Postop

Preop

30

60
90
60
120
100
100
120
110
96.3

20
30
25

50
80
70
160
130
110
100
120

104

58/F

1
2

65/F

50

64/F

65/F

4
5

60
20
35

60

68/F

64/F

Q@

64/F

33
329

g

65/F

Mean 64/F

8

40.7

Table 3. Results of surgical treatment of nonunion of surgical neck of the humerus

UCLA End-Result Scores* (Preop/Postop)

Fundtional

total

Satisfaction
forward flexion of the patient

Active
Function forward Strength of

pain

case Agel Sex

criteria

score

elevation

Fair

Fair

Fair
Good

21

58/F

24
21

6

65/F 1

2

64/F

33
30
29
28
29
26.3

10

8

65/F 2

4

Good

68/F

Good

64/F

Good

64/F

Good

6
6.5

2
18

65/F
mean 65/F

8

Good

7.6

2.8 4.4 4.4

6.3

16

* University of Californiaat Los Angeles shoulder rating scales
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