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Abstract

Background: Supracondylar humeral fractures are the most common elbow fracturesseen in children. Although closed
reduction and percutaneous pin fixation is the treatment of choice for displaced supracondylar fractures of the humerus
in children, controversy about which pin configuration is best in treating these fractures is ongoing. Some advocate
lateral entry pins only while others advocate medial and lateral entry pins. In this study I utilized Dorgan’s cross lateral
technique to fix such fractures which is believed to have the advantages of both the conventional pinning techniques.

Objectives:To evaluate the functional and cosmetic outcome and complications of cross lateral pinning.

Methods: Thirty cases of supracondylar humeral fractures were treated by closed or open reduction with cross lateral
pin fixation under fluoroscopic guidance. The elbow was immobilized for a period of 4 weeks after which the pins were
removed and physiotherapy initiated. At the end of 12 weeks the patients were evaluated clinically and radiologically
and final results were assessed as per Flynn’s criteria.

Results: According to Flynn’s criteria, the cosmetic result in my study was evaluated as excellent in 25 cases (83%) and
good in 5 cases (17%) and functional result was evaluated as excellent cases in 23 (77%) and good in 7cases (23%).
There were no cases of post operative loss of reduction of fractures. Six cases (20%) had pin tract infection while 24
patients (80%) had no complications at all.

Conclusions: Cross lateral method of pinning for treating supracondylar fractures is a useful method of fixation as it
gives stabilization like medio-lateral pinning and minimizes the risk of injuring the ulnar nerve like lateral pinning.
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1. Introduction

Supracondylar fracture is the most common fracture in children, accounting for 50 - 60% of all fracture around elbow
joint and 30% of all extremity fractures.? Five methods of treatment for displaced supracondylar extension type
fractures are described in the literature. These are closed reduction and above elbow casting, Blounts technique,?3
skeletal traction, primary closed reduction and percutaneous fixation and open reduction and fixation.* Although
conservative treatment is popular, with the advent of the image intensifier which facilitates accurate pin placement, it
is no longer acceptable to hear “not bad for a supracondylar fracture.”

Controversy about which pin configuration is best in treating these fractures is while ongoing, some advocate lateral
entry pins only and others advocate medial and lateral entry pins.> Pinning with lateral pins only has the advantage of
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avoidance of inadvertent injury to the ulnar nerve by avoiding the medial entry site. However, the disadvantage is the
reduced mechanical stability of the construct. Medial and lateral entry pins have the advantage of enhanced mechanical
stability of the construct and disadvantage is the potential iatrogenic injury to the ulnar nerve with the medially placed
pins.67:89

The lateral cross pinning technique introduced by Dorgan is a good choice in pediatric supracondylar fracture as it
reduces the possibility of ulnar nerve damage as in lateral pinning and achieves the same level of stabilization as medio-
lateral fixation.10.11

2. Materials and methods

Between April 2021 and December 2022, 30 cases of Gartland type II and III supracondylar fractures of children were
managed with Dorgan’s lateral cross pinning technique in the Orthopedic Department of Morang Sahakari Hospital,
Morang, Nepal. There were 22 males and 8 females. The minimum age of the patient was 3 yrs, maximum age was 12
yrs and mean age was 7.77 yrs +2.95 SD. Right side was involved in 10 patients and left side was involved in 20 patients.
There were 23 cases of type Il Gartland fractures and 7 cases of type IlI Gartland fractures. 20 (7%) out of 30 patients
sustained injury due to fall from height, 7 patients (23%) sustained injury due to fall on level ground and 3 patients
(10%) sustained injury in road traffic accident. All the cases were of extension type. Five (17%) cases were open while
25 (83%) cases were closed in nature.

All the cases were operated utilizing the Dorgan’s lateral cross pinning technique. The longitudinal traction was applied
with one hand, placing the forearm in supinated position and assistant applying counter traction at the shoulder. Then
the elbow was fully flexed while the olecranon was pushed anteriorly with the thumb to correct sagittal deformity.
Those cases were closed reduction failed, open reduction was done through lateral incision. After successful reduction
maneuver, the pulse and capillary perfusion of the hand were evaluated. Then the fracture stabilization was achieved
by introduction of two lateral 1.5- 2 mm kirschner wires. The first pin was introduced starting from the lateral condyle
in retrograde direction (ascending) to advance to cross the fracture site until it perforated contralateral cortex by 1-2
mm. The second pin was introduced in an antegrade (descending) direction from a lateral approach, starting proximal
to the fracture line and advancing it across the fracture site into the medial condyle. The descending pin did not
perforate medial condyle more than 1-2 mm which was verified by the C-arm. The adequacy of reduction was evaluated
with C-arm in the AP view. For the lateral view, the c-arm was rotated under the table rather than rotating the elbow.
The pins were bent and cut off outside the skin and a well- padded, above elbow, posterior back slab was applied and
elbow was held in 60 -90 degrees of elbow flexion

At 4 weeks post-operatively check x-ray was done, posterior slab and pins were removed and advised for physiotherapy.
At 12 weeks post-operatively the range of movement and carrying angle were measured and X-ray was taken to
measure the Baumann’s angle. All the patients were then assessed according to Flynn’s criteria. Data were entered in
excel master-sheet with coding of the variables, SPSS version 22 was used for the evaluation and p value was taken as
significant if less than 0.005.

3. Results

In my study 12 out of 30 cases were operated on the same day of injury, 15 cases were done on day 1, 2 cases were done
on day 2 and 1 case was done on day 3 and mean time from injury to operation was 0.73 days (p value = 0.000) and K
wire was removed at the end of 4t week (p value = 0.000).
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According to Flynn's criteria, the cosmetic result in my study was evaluated as excellent in 25 cases (83%) and good in
5 cases (17%). There were no fair or poor cases in this study. The difference was statistically significant (0.000).

Flynn’s functional result was evaluated as excellent in 23cases (77%) and good in 7cases (23%) while there were no
fair or poor cases. The difference was statistically significant (p value = 0.003).

There were 6 cases (20%) of pin tract infection while 24 patients (80%) had no complications at all (p value = 0.001).
None of the cases had loss of reduction post operatively.

4. Discussion

This type of fracture is most common in children less than 10 yrs of age with peak incidence between age 5 and 8 yrs.12
Traditionally, boys have had a higher incidence of this type of fracture but even higher rate of incidence in girls have
been reported in some series. Extension supracondylar fracture of the humerus accounts for approximately 97% of
supracondylar fracture while flexion injuries account for 3%.13.14

In my study, on the affected side the mean carrying angle was 10.86 degrees +2.22 SD and mean loss was 2.86 degrees
+2.05 SD. The mean Baumann'’s angle on the affected side was 73.56 degrees +1.74 SD and mean loss was 4.23 degrees
+1.38 SD. My results were comparable to a similar study done by Queally JM et al. where the mean carrying angle of the
injured elbow was 15 degrees (range 10-20 degree) and mean change in Baumann’s angle was 4.2+1.6 degrees.!>
Williamson DM et al. had shown that 95% of normal elbows had a Baumann angle of 64-81 degrees in his study.1¢ The
mean extension was 2.4 degrees +1.81 SD and flexion was 135.56 degrees +2.28 SD on the injured side and loss of
motion was 3.43 degrees +2.25 SD in my study. I found that my study compared well with a study done by Queally ]M
et al,, where the mean degree of extension was 3 degrees and mean degree of flexion was 128 degrees.15

Recent studies have shown thatinsertion of two lateral cross pins will provide a biomechanically stable fixation avoiding
the risk of ulnar nerve.2111517
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In this study out of 30 patients there were 6 cases (20%) of pin tract infection while 24 patients had no complications
atall. Complications like compartment syndrome, vascular injury, myositis ossificans, significant malunion or non union
were not seen. The most frequent problem complication while performing medial K-wire is iatrogenic ulnar nerve
injury.1517.1819 [t was however, not seen in my study. I did not find any cases of secondary displacement of k- wires and
loss of reduction. All the cases of pin tract infection were treated successfully by pin site dressing and oral antibiotic. A
potential complication of this technique is injury of radial nerve at the proximal pin entry. This can be prevented by
making the point of entry of second k-wire in the metaphysis and not in the diaphysis and posterior to mid-coronal
plane.18 A further long term study should and will be conducted by the authors to assess the late complications.

The strength of this study is the standardized and scientific manner in which the procedure was carried out. The
limitations of this study include the length of the study and it being a single cohort study with no matched comparative
groups of other techniques included. Area for future study includes a biomechanical comparison of this technique with
other popular conventional techniques.

5. Conclusion

I found the functional and cosmetic outcome that this method of fixation is comparable to the other conventional
methods and has the advantages of medio-lateral pinning technique in terms of stabilization and of lateral pinning
technique in terms of protecting the ulnar nerve. Hence I can firmly conclude that cross lateral pin fixation for treating
supracondylar fractures is a method that provides stabilization with safety.
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