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Comparison of Treatment Methods in Gartland Type |l Pediatric Supracondylar
Humeral Fracture: Lateral Entry Pin versus Crossed-Pin Technique

Young-Hoon Jo, M.D., Tai-Seung Kim, M.D., Ph.D.”, Dong-Yun Kim, M.D.

Department of Orthopedic Surgery, Hamyang University College of Medicine, Seoul, Korea

Purpose: The aim of this study was to compare the results of the lateral entry pin technique and the crossed pin technique
in treatment of Gartland type Ill humerus supracondylar fracture.

Materials and Methods: Seventeen patients (group 1) underwent surgery using the lateral entry pin technique, and 33 patients
(group 1) underwent surgery using the crossed pin technique for Gartland type Il humerus supracondylar fracture in Hanyang
University Seoul Hospital between January 2011 and January 2014. Maintenance of reduction was compared between the
2 surgical techniques by measuring changes in Baumann angle and lateral humerocapitellar angle after surgery and after
pin removal in groups | and Il. In addition, the final carrying angle and level of loss of functional movement were measured
for comparison of clinical results between the 2 groups. Occurrence of ulnar nerve palsy in the 2 groups was also examined.
Results: The mean Baumann angle and lateral humerocapitellar angle changes were 3.3° and 3.7 in group | and 3.1° and
3.4° in group |I, respectively. No statistically significant differences were found between the 2 groups. Clinical results showed
that the changes in the final carrying angle and range of motion were 2.9° and 2.6° in group | and 2.6° and 3.0° in group
I, respectively, indicating no significant differences between the 2 groups. In terms of nerve damage, 1 patient in group

Il had temporary iatrogenic ulnar nerve palsy.

Conclusion: The lateral entry pin technique may be regarded as an appropriate treatment that reduces the risk of iatrogenic
ulnar nerve palsy and provides satisfactory results in Gartland type Il humerus supracondylar fracture patients.
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Lateral Entry Pin versus Crossed Pin Technique
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Fig. 1. (A) A 4-year-old boy fell outstretched and sustained
an extension type III supracondylar humerus fracture, as de-
termined by preoperative anteroposterior (AP) and lateral
radiographs. (B) Closed reduction and 2 lateral pin fixation
was performed. The Baumann angle and lateral humerocapi-
tellar angle were measured using postoperative AP and lateral
radiographs. (C) The Baumann angle and lateral humerocapi-
tellar angle were re-measured using AP and lateral radio-
graphs obtained after pin removal. Difference was calculated

using the changes in Baumann angle and lateral humercapi-
tellar angle from after the operation to after pin removal.
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Table 1. Flynn’s Criteria for Grading

Total range of

. i 1 .
Result Rating Cartying :1 "8 elbow motion

loss (°) o

loss (°)

Satisfactory Excellent 0-5 0-5

Good 5-10 5-10
Fair 10-15 10-15
Unsatisfactory Poor >15 >15

Data from the article of Flynn et al. (J Bone Joint Surg Am
1974;56:263-272).""

Fig. 2. Radiographic positioning.
(A) Anteroposterior view. (B)
Lateral view.
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7] M)l BAL chi-square test -2 Fisher’s exact test Group I Group II

Baseline characteristic 17 -3 p-value
2 olg3elth. p<0.05¢ A% EAHCR fofsitia @ @D e
L Ao = Age (yr) 6.7£2.7 6.6£2.5  0.883
Sex (male/female) 10/7 22/11 0.584
- - Side 0.242
= —L|' Left 9 (52.9) 23 (69.6)
Righ 8 (47.0) 10 (30.3)
T 7 yol, AE, W Z(left or right), H AR Using pin number 0.294
— 2 6 (352 6 (18.1
M, A $A m, % 1 N F A A B G
o EAA 3} % 9 ) )
& A Frefgt Zol7h Yith(Table '2>- Interval from operation to pin  25.742.9 272427 0.152
T Ao A uleut 243 SH AT 7R removal (d)
group o] 22t I 7655, 389541, group 1w} zvzt Follow-up peri.o(.i (mo) 12.0£39  11.6£5.1  0.778
P 789%, 41352 Goldt zolZ Holx 0‘-01-1:]-(p Inttizrllla(lh)from injury to opera-  12.3+2.8  10.5£53  0.147

0.139, p=0.191). ¥ AA AHFo| ZHg vt 23} =
Values are presented as meantstandard deviation, number only,

W AR AT o] Z+z+ o =, 1=
e group I I 78,45, 40.1%=5 or number (%). Group I: underwent surgery with using the lateral

3L, group 17} 242 it 79.9%, 4282 "T"] 3| sk entry pin technique, Group II: underwent surgery with using the
THp=0.262, p=0.114), F i 7t =4 A& A4 AZ=  crossed pin technique.

Table 3. Analysis of Radiologic Outcome between Lateral Pin Fixation and Crossed Pin Fixation

Parameter Group I (n=17) Group II (n=33) p-value
Baumann angle after surgery (°) 76.5+4.4 (65.0-81.0) 78.94£5.9 (65.9-87.4) 0.139
Lateral humerocapitellar angle after surgery (°) 38.9+4.8 (30.8-46.0) 41.3+6.7 (28.4-52.4) 0.191
Baumann angle after pin removal (°) 78.4£6.0 (64.6-88.2) 79.945.3 (68.3-87.6) 0.262
Lateral humerocapitellar angle after pin removal (°) 40.1+4.9 (28.6-47.6) 42.845.2 (28.6-54.5) 0.114
Baumann angle loss (°) 3.343.0 (0.4-9.6) 3.1£2.5 (0.0-10.8) 0.152
Lateral humerocapitellar angle loss (°) 3.74£2.2 (1.4-8.7) 3.4+2.4 (0.0-8.1) 0.684

Values are presented as meantstandard deviation (range). Group I: underwent surgery with using the lateral entry pin technique, Group
II: underwent surgery with using the crossed pin technique.
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Table 4. Comparative Clinical Outcome by the Criteria of
14)

Flynn et al.”™” in Both Groups*
. Group 1 Group 11
Variable (n=17) (n=33)
Excellent 10 (58.8) 18 (54.5)
Good 4 (23.5) 10 (30.3)
Fair 3 (17.6) 5 (15.1)
Poor 0 0

Values are presented as number (%). Group I: underwent sur-
gery with using the lateral entry pin technique, Group II: under-
went surgery with using the crossed pin technique. *p=0.921.
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