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Open Intramedullary Nail with Tension Band Sutures on Proximal Humeral Fracture

Jin-Young Park, M.D., Jin-Woo An, M.D., Sung-Churl Lee, M.D.

Department of Orthopedic Surgery Dankook University college of Medicine, Chonan, Korea

Purpose: to determine the results after open intramedullary nailing and tension band suture technique in proximal
humerus fracture for improving the stability and decreasing the complications.

Materials and Method: Authors reviewed 27 patients treated by open intramedullary nailing and tension band
suture technique. Mean follow-up period was 39 months (24-59months). Surgical neck fracture were 6 cases, surgical
neck fracture with shaft fracture were 3 cases, three part fracture with greater tuberosity fracture were 17 cases, four
part fracture was 1 case and fracture and dislocation were 2 cases

Results: We got the bony union in 26 cases. Average pain scale was 1 point (0-6), Neer score was 86 point(45-99)
and ASES score was 85 point(40-100). We separate all cases in two groups based on age (65 years), L-spine t-score
(-2.5) and Neer classification (2 and 3 part). There is no significance in pain scale, Neer score and ASES score
between each group.

Conclusion: As a method of surgical treatment on severe proximal humeral fractures, we recommend
intramedullary nailing and tension band suture technique and it may have particular advantages in early exercise and
satisfactory functional outcome.

Key Words: Fracture, Tension band suture, Intramedullary nailing, Proximal humerus, Shoulder.
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Fig. 1. Proximal humeral fracture combined with proximal humeral shaft fracture. (A, B) preoperative anteroposterior
and Axillary lateral views; (C, D) postoperative anteroposterior and Axillary lateral views.
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Fig. 2. (A) Exposure of proximal humeral fracture through deltopectoral approach. (B) Using the traction sutures to
the greater or lesser tuberosity fragment for the minimizing the manipulation. (C) Reaming of humeral head
along the guide wire after reduction between head and shaft fragment. (D) Checking of fragment reduction
‘1sing traction sutures. (E) Operative finding in external rotation of the humerus after internal fixation with
intramedullary nailing & tension band suture. (F) Operative finding in internal rotation of the humerus
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Fig. 3. Exposure of humeral head through rotator inter-
val (between the supraspinatus and subscapu-
laris)in surgical neck fracture and 3 parts frac-
ture. Making an incision at the anterior leading
edge of the supraspinatus.
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Fig. 5. Locking sutures between the greater tuberosity
and the lesser tuberosity to increase the stability
humeral head fragments using #5 non-absorbable
braided sutures.
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Fig. 4. Insertion site of the intramedullary nail on the
humeral head that is situated at the medial side of
the insertion of the supraspinatus and at the pos-
terior side of the long head of biceps brachii.
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Fig. 6. Tension band sutures between rotator cuff and
distal locking screw to increase the stability of
surgical neck fracture using #5 non-absorbable
braided sutures
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Table 1. Operative results of the proximal humeral fracture according to the fracture patterns.

8

Proximal Humeral fracture pattern
No
Male : Female
Fracture pattern 2 parts
3 parts
4 parts
fracture-dislocation
combined with shaft fracture
Pain scale (visual analog scale from 0 to 10)
ASES score
Neer score
Constant score

2 parts
9 cases
27

6 cases

0 cases

0 case

1 case

2 cases

2+2(0-6)

821417 (40-95)
84+16 (45-98)
83+ 15 (49-96)

more than 2 parts
18 cases
3:15
0 cases
15 cases
1 case
1 cases
1 case
1+1(0-3)
8749 (68-100)
92 +7 (75-99)
8818 (70-98)

Table 2. Operative results of the proximal humeral fracture according to the age at the injury time,

Age
No
Male : Female
Fracture pattern 2 parts
3 parts
4 parts
fracture-dislocation
combined with shaft fracture
Pain scale (visual analog scale from O to 10)
ASES score
Neer score
Constant score

younger than 65 years
15 cases
4:11
3 cases
10 cases
0 case
0 case
2 cases
1£1(0-3)
87+7 (72-98)
92+6 (76-99)
9046 (77-98)

older than 65 years
12 cases
1:11
3 cases
5 cases
1 case
2 cases
1 case
1£2(0-6)
83417 (40-100)
86115 (45-99)
83414 (49-98)
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Table 3. Operative results of the proximal humeral fracture according to the bone mineral density from 2nd lumbar
spine to 4th lumbar spine.

t-score better than -2.5 worse than -2.5
No 5 cases 7 cases
Male : Female 0:5 1:6
Fracture pattern 2 parts 2 cases 3 cases
3 parts 2 cases 3 cases
4 parts 1 case 0 case
fracture-dislocation 0 case 1 cases
Pain scale (visual analog scale from 0 to 10) 1+1(-3) 1+1(1-2)
ASES score 868 (73-92) 88+ 11 (68-100)
Neer score 89+9 (80-98) 91+9 (75-99)
Constant score 8519 (75-96) 88411 (70-98)

Fig. 7. Posteoperative radiography that show the inferior malunion of the greater tuberosity.
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