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Treatment of Displaced Extension Type Supracondylar Fractures of the
Humerus in Children by Percutaneous Pinning or Open Reduction

In Ho Choi, M.D., Suk Ki Tae, M.D.*, In Ho Seong, M.D., Duk Yong Lee, M.D.
and Se Il Suk, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National Universilty
Department of Orthopedic Surgery, Kangnam General Hospital, Public Cooperation, Seoul*

The treatment of supracondylar fracture of humerus in children has so many pitfalls as to be
once called “supracondylar dilemma”. The authors analyzed the follow-up results of fifty-six dis-
placed extension type supracondylar fractures treated by percutaneous pinning and by open reduc-
tion from 1982 to 1989.

The mean age was 7.6 years, ranging from three years to fifteen years. Forty three fractures
were treated by percutaneous pinning and thirteen by open reduction. According to the modified
Flynn’s criteria, the results of the treatment by percutaneous pinning were excellent 36%, good 32
%, fair 25% and poor 7%, while those of open reduction were 8%, 42%, 8% and 42 %, respec-
tively, on average follow up of 1.4 years. Post-operative complications were found in seven cases
(16.7%) of percutaneous pinning, and in five cases(38.5% ) of open reduction. Poorly chosen surgi-
cal approach for open reduction was appeared to be related with unsatisfactory results.

We believe that percutaneous pinning was a simple, effective method for treatment of displaced
supracondylar fractures of the humerus. We agree, however, that open reduction is still indicated if
manipulative reduction before pinning is unacceptable, or if the fracture is complicated by neuro-
vascular or open injury.

Key Words : Percutaneous pinning, Open reduction, Supracondylar fracture of the humerus.
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Fig. 1. Age and Sex Distribution.

Table 1. Classification (by Pirone et al.'¥’)

No. of Pt. (%)

Type

Pinning OR

I Undisplaced 0 0

I Partially 32 5
displaced (744%) (38.5%)

A Post. Tiit 8 2

B Post. translation 24 3

I Completely 11 8
displaced (25.6%) (61.5%)

Table 2. Mode of treatment
No. of Pt. (%)

Treatment mode

Pining 43(76.8%)
Lat. only 4
Med. & lat. 39

OR & IF 13(23.2%)

Total 56(100.0%)
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Table 3. Criteria of result

Table 6. Complications

Function Changes Other com-

(Loos of  in Carry- lication

ROM) ing Angle p

Exellent 0°-5° 0°-5° Norlggrt{a-
Good 6'-10° 610" Noortre
Fair 115t 110-15t Neor e
Permanent

Poor >15° >15° or prolo-

nged

Modified from Flynn (JBJS 56-A: 263-272,
1974)

Table 4. Comparison of results

Pinning Or & IF

Exellent 15(34.9%) 2(15.4%)
Good 14(32.5%) 5(38.5%)
Fair 11(25.6%) 1( 7.7%)
Poor 3( 7.0%) 5(38.5%)
Total 43(100%) 13(100%)

Table 5. Causes of Poor Result

Pinn- op  Total

ing
>15° Loss of ROM 1 2 3
>15° Changes of C.A. 1 1 2
Prolonged or 1* 2*%* 3
Permanent Cx.
Total 3 5 8

*:Median n. palsy
**:Delayed Ulnar n. palsy
Sequelae of Impending Volkmann’s lsche-
mic Contracture
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Poore] H-go] #AAsIA HtH(Table 4).
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Complications No. of Pt. (%)
p Pinning OR
I Nerve deficit 3 5
Median n. 1** 1*
Radial n. 0 1*
Ulnar n. 2% 3(1**, 2%)
I Vascular 0 3
Brachial a. 1%%*
obstruction
Impending 2%
VIC
I Superficial 3* 0
infection
N Myositis 1* 0
ossificans
Total 7(16.3%)  8(53.8%)

*:Transient **:Prolonged or Permanent
***:Complicated preoperatively

Table 7. Comparison of results between the
two methods of percutaneous pinning

Med. and
lat. pins
No. of
pt. (%)

Lat. pins only
Result No. of
pt. (%)

Exellent 2(50%) 13(33.3%)

Good 2(50%) 12(30.8%)

Fair 11(28.2%)

Poor 3(77%)

Total 4(100%) 39(100%)
Cx. Ulnar n. Ulnar n.
palsy 1* palsy 1*

Median n.
palsy 1**

Super.
Infection 3*

Myositis
ossif. 1*

*.Transient, **:Prolonged or permanent
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Table 8. Comparison of result and complica-
tions between the approaches of open reduc-
tion

Poster Anter

Result ior ‘or Lateral

Exellent  2(28.6%)

Good 2(28.6%) 3( 75%)

Fair 1(14.2%)

Poor 2(28.6%) 1( 25%) 2(100%)

Total 7(100%) 4(100%) 2

Cx. Ulnar n. 2* Brach.a. Median n.

Radial n. ) Bk 1*
1* VIC 1** Ulnar n.

VIC 1** 1**

*:Transient **:Prolonged or permanent
***:Complicated preoperatively
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Case 1. 8 year old boy with an extension
type supracondylar fracture of the left humer-

us. (A) Initial anteroposterior and lateral roent-

genograms of the left elbow showing posterome-

dial displacement. (B) Anteroposterior and la-

teral roentgenograms of the left elbow 5 days

after percutaneous pinning. (C), (D) Antero-

posterior and lateral roentgenograms of both el-
bows 2 year 9 months after percutaneous pining
showing excellent result.
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Case 2. 10 year old girl with an extension type supracondylar fracture of the left humerus. She had
impending Volkmann’s ischemic contracture, and open reduction and internal fixation was done at sev-
enth days after injury. (A) Initial anteroposterior and lateral roentgenograms of the left elbow show-
ing posteromedial displacement. (B) Anteroposterior and lateral roentgenograms of the left elbow
three days after open reduction and internal fixation. Impending Volkmann’s ischemic contracture was
partially resolved. (C), (D) Anteroposterior and lateral roentgenograms of both elbows 2 year 10
months after open reduction and internal fixation showing good radiological result. She showed mild
forearm and thenar atrophy.
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