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Background: Supracondylar fractures are the most common elbow fractures in 

children and the most frequent fracture requiring surgery. The peak age for 

Supracondylar fractures is 5-7 years. Fractures are usually caused by a fall onto 

an outstretched hand with the elbow in extension. They are reported to be 18% 

of paediatric fractures. They are also associated with neurovascular injuries and 

compartment syndrome. Complications like deformity, malunion, and stiffness 

can also occur.  

Materials and Methods: This is a retrospective review on displaced 

supracondylar fractures of the humerus of extension type in 30 children (5-12 

years) who were treated at SRI LAKSHMI NARAYANA INSTITUTE OF 

MEDICAL SCIENCES (SLIMS), PUDUCHERRY from 2022 and 2023 with 

closed reduction and percutaneous fixation with two K-wires from the lateral 

side. This study included Gartland type II and III fractures. There was a higher 

incidence in boys (20 patients,) than in girls (10 patients), and injury was further 

common on the right elbow (19 patients) than on the left elbow (11 patients). 

This study included 17 patients with Type II fractures and 13 patients had Type 

III fractures. 6 patients had emergency treatment for their injuries, 18 patients 

were treated within 24 hours of being injured, and 6 patients were treated 

between 24 and 48 hours after the fracture took place. 

Results: The results were according to Flynn's criteria- excellent in 24 patients, 

fair in 4 patients, and poor in 2 patients. The reduction was considered sufficient 

in 25 patients and insufficient in 3 patients. In 2 patients, there was a subsequent 

loss of reduction. In one patient, the full range of motion was not reached; there 

was a loss of 5° of flexion and a loss of 8° of extension. There were no cases of 

nerve injury or compartmental syndrome. In 2 patients, infection developed in 

the K-wire tract postoperatively. No significant variation in results was found 

in the patients getting emergency treatment when compared to patients treated 

within 24 hours or, 24-48 hours after their injuries. 

Conclusion: So, to conclude, the advantages of fixing K-wires  from the lateral 

side are low occurrence of nerve injury, better stability, and a good range of 

movements. Divergent pin and parallel pin had better outcomes in 

supracondylar fractures of humerus. Usage of additional K- wires always 

provides superior fixation. In order to prevent post-operative Pin tract infection 

of K-wire, adequate antibiotic support and sterile OT theatres are an absolute 

mandate. 

Keywords: Supracondylar distal Humeral fractures, Elbow joint, Humeral 

fractures.
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INTRODUCTION 
 

Supracondylar fractures are the most common elbow 

fractures in children and the most frequent fracture 

requiring surgery. Supracondylar fractures are more 

common in 5-7 years. According to the Gartland 

classification system, Type 1 requires non-operative 

treatment whereas other types,[1] require surgical 

intervention. Fractures are usually caused by a fall 

onto an outstretched hand with the elbow in extension. 

They reported to be 18% of pediatric fractures. They 

are also associated with neurovascular injuries and 

compartment syndrome. Complications like 

deformity, malunion, and stiffness can occur. 

These fractures are characterized by deformity, 

swelling, pain, and functional impairment. Mostly 

children avoid falling to the ground by extending and 

then hyperextension of the elbow occurs. The distal 

humeral metaphysis is weak and thin and prone to 

fracture. 

The fractures are differentiated into extension 

fractures (most common) and flexion fractures based 

on the above mechanism. Depending upon 

displacement, Gartland classified the fractures into 3 

types: Type I (no displacement), Type II (moderate 

displacement with the posterior cortex intact), and 

Type III (complete displacement). Wilkins further 

modified the above classification in regards to distal 

fragment position (either posterolateral or medial). 

The brachial artery and median nerve are commonly 

injured in posterolateral displacement, while the 

radial nerve is damaged in posteromedial 

displacement. 

The concerned limb is to be assessed for the 

consistency of the soft tissue and any neurovascular 

injury. Other injuries should be ruled out. The 

extremity must be monitored adequately for swelling, 

which can increase with time, and for neurovascular 

status (to avoid compartmental syndrome). 

Treatment is done by percutaneous K-Wire fixation. 

If stability of the fixation is compromised, additional 

K-wire fixation may be sought. We then re-evaluate 

our knowledge to establish whether this technique is 

superior to other methods. 

 

MATERIAL AND METHODS 

 

This study is a retrospective review of displaced 

supracondylar fractures of the humerus (of extension 

type) in 30 children (5-12 years) who were treated at 

SRI LAKSHMI NARAYANA INSTITUTE OF 

MEDICAL SCIENCES (SLIMS), PUDUCHERRY 

from 2022 and 2023 with closed reduction and 

percutaneous fixation with two K-wires from the 

lateral side. The fractures were classified as Gartland 

Types II and III. There was a higher incidence in boys 

(20 patients,) than in girls (10 patients), and injury 

was further common on the right elbow (19 patients) 

than on the left elbow (11 patients). According to the 

Gartland classification system, 17 patients had Type 

II fractures and 13 patients had Type III fractures. 6 

patients had emergency treatment for their injuries, 

18 patients were treated within 24 hours of being 

injured, and 6 patients were treated between 24 and 

48 hours after the fracture took place. 

 

 
 

 
 

The position of the patient is usually kept close to the 

border of the operating slab and traction of the 

fractured arm should be perpendicular to the 

operating table at 90 degrees of abduction with 

countertraction applied just about the patient's chest, 

using a sheet. A C-ARM fluoroscopy is placed at the 

end of the table, opposite to the operative limb. In the 

anteroposterior plane, by steady traction and 

undertaking varus valgus correction reduction is 

done. Mostly, in extension fractures, the elbow is 

flexed with steady traction on the wrist side while 

maintaining counter traction on the anterior side of 

the arm. It is a constructive procedure. While flexing 

the elbow, thrust is given with the thumb onto the 

olecranon while maintaining traction all through the 

step. Utmost flexion of the elbow will be required to 

get a fine reduction. The fragments that also need 

correction are internally rotated. To get the reduction, 
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forearm pronation with utmost flexion of the elbow 

is done by keeping it in 90° abductions while 

simultaneously externally rotating to 90 °. This 

makes the fracture reduction complete and confirmed 

under C-ARM guidance. 

After the reduction, K-wire fixation with the 

percutaneous technique was done. It is preferable to 

use smooth K-wires of mostly 1.8mm and 2.0mm 

diameters. It is fixed with the arm flexed, pronated, 

and in externally rotated position. Place the K-wire 

from the lateral aspect of the distal humerus under the 

C-ARM guidance in view, that it is in line with the 

diaphysis (as seen in the lateral view). Also, the K-

wire is directed obliquely toward the medial aspect of 

the humerus. Both the K-wires should be parallel or 

divergent. Then the shoulder is brought to neutral and 

under C-ARM guidance, Anteroposterior view is 

confirmed. 

It was convergent in 25 patients, divergent in 3 

patients, and parallel in 2 patients. Wires are curved 

and are out nudged through the patient's skin to make 

easy removal afterward and the elbow is immobilized 

with a above elbow plaster cast. There is a definite 

danger of infection that can be prohibited with 

preoperative and postoperative antibiotic treatment 

So, after discharge, patients were advised with oral 

antibiotics for 10 days The cast was removed after 

one week postoperatively and the K-wire sites were 

assessed. The cast after that was reapplied for three 

more weeks. The cast and the K-wires were finally 

removed after 3-4 weeks altogether, followed by 

initiation of rehabilitation. The mean follow-up was 

15-18 weeks. 

Following this, results were evaluated using Flynn's 

criteria which divides the results according to loss of 

motion and loss of carrying angle for functional 

outcomes into 4 categories. 

 

 
 

 
 

If fixation was not ideal or the reduction was not 

satisfactory, K-wires were removed and 

percutaneous pinning was again attempted. For 

checking the fixation stability, internal rotation 

should be done to get a lateral view of the elbow, with 

a cautious watch for fragment rotation. The fracture 

margins were seen differently in the lateral view and 

in the oblique view, respectively. To reduce the 

fracture, externally rotate the arm to 90° and fix it 

with another K-wire. The third K-wire fixation, if 

done through the medial side, should avoid any kind 

of injury to the ulnar nerve. While inserting the K-

wire from the medial side, the epitrochlear should be 

pushed with the thumb in order to avoid hyperflexion. 

Then move the thumb to the posterior aspect and 

insert the K-wire by using a T-handle, 

simultaneously.

 

Table 1: Flynn Criteria [1] 
Result Rating Cosmetic factor: 

Cubitus angle loss 

Functional factor: 

Motion loss 

Satisfactory Excellent 0-5 0-5 

 Good 6-10 6-10 

 Fair 11-15 11-15 

Unsatisfactory Poor Over 15 or, Cubitus varus Over 15 

Statistical processing of data was done with SPSS Pack (SPSS Inc., Chicago, IL) using Fisher's exact test for 

normal values and chi-square and using Mann-Whitney analysis for nonparametric values. 

 

RESULTS 

 

The mean age of patients in our study was 6 years. 

The results were excellent in 24 patients, fair in 4 

patients, and poor in 2 patients. Callus was observed 

in 25 patients and rehabilitation treatment was 

initiated for them. The reduction was considered 

sufficient in 25 patients and insufficient in 3 patients. 

In 2 patients, there was a subsequent loss of 

reduction, and in these 2 patients, another procedure 

was done using closed re-manipulation and fixation 

with a third K-wire. In the 3rd patient with 

insufficient results, the full range of motion was not 

achieved; there was a loss of 5° of flexion and a loss 

of 8° of extension. 
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There were no cases of nerve injury or 

compartmental syndrome, although two patients had 

a loss of pulse in their arms at the initial examination 

that was quickly recovered once the fracture was 

reduced. In 2 patients, infection developed in the K-

wire tract postoperatively as prophylactic antibiotics 

were not consumed by them properly. In one of the 

above patients, the infection was treated with K-wire 

removal and intravenous antibiotics. The 

predominant infection found was Staphylococcus 

aureus. There also was a residual cubitus varus in one 

patient. 

When evaluating the delayed displacement according 

to fracture type and the position of the K-wires, 

displacement in Type III fractures was found more 

often. Displacement was found less normally when 

the wires were divergent. No significant variation in 

results was found in the patients getting emergency 

treatment when compared to patients treated within 

24 hours or, 24-48 hours after their injuries.  

 

DISCUSSION 
 

In our study, the mean age of children treated for 

supracondylar fractures was 6 years which was more 

or less similar to that of the study by Moratelli et al.[2] 

According to Flynn's criteria, we found excellent 

results in 80% of patients which was in congruence 

with that of a study by Dekkar et al (84.8 %).[3] The 

overall percentage of satisfactory results in our 

manuscript was 93.3%.[4] Pennock et al. reported the 

loss of reduction in 4.2% of patients. We, on the other 

hand, found a slightly increased percentage of loss of 

reduction (6.6%). 

The most established outlook is acquired either from 

lateral or from both-sided (lateral and medial) 

applications of K-wires. The medial side application 

has a risk of ulnar nerve damage [5,6]. The lateral 

approach is the only exclusive way to avoid ulnar 

nerve injury. Furthermore, two cross-pin 

configurations are associated with a much-increased 

risk of ulnar nerve injury. Na et al. preferred the three 

lateral pin configurations in place of a crossed pin 

configuration.[7] We used two K-wires from the lateral 

side and checked for the rotation of fragments and if 

found unstable, a third K-wire was fixed from the 

medial or the lateral side. In this study, the third K-

wire fixation was done in two patients who showed 

good results. 

Guy et al,[8] and Sapkota et al,[9] recommended lateral 

pinning (in a divergent fashion) as the best operative 

treatment for supracondylar fracture.  Lee et al,[10] 

suggested that Gartland II fractures and Gartland III 

fractures were well managed by divergent pins and 

parallel pins which was similar to our study. 

Convergent pins were associated with a greater 

occurrence of a rotated fragment. 

 

In our research, we found that the pink pulseless hand 

was reversed as soon as proper fracture reduction was 

achieved. Many studies,[11,12] proved the same. Not so 

infrequently, children do present with acute vascular 

injury,[11,12,13] which are then only treatable by 

vascular exploration and subsequent treatment of the 

cause. Gartland type III is always unstable in 

comparison Gartland type II may or may not be 

unstable.[14,15] Type III fractures most of the time 

present with a vascular injury.[16] However, we were 

fortunate enough to not have not encountered any 

vascular injury. 

The most common nerve involved in supracondylar 

fracture is the anterior interosseous nerve which is a 

branch of the median nerve- that can be identified by 

the patient's inability to do the OKAY sign.[16] The 

radial nerve is also injured and common.[17] They heal 

with time on their own and there were no nerve 

lesions in this study. 

2 patients had K- wire pin tract infection 

postoperatively. K-wire should be buried deep under 

the skin as an exposed K-wires pose a potential risk 

for pin tract infection.[18] 

Remodeling of bone in children especially in elbow 

fractures is not of good potential and is not easy to get 

better results always.[19] If there are secondary 

displacements noted after initial reduction, there are 

chances of myositis ossificans, if we consider a 

secondary reduction. 

 

CONCLUSION 
 

So, to conclude, the advantages of fixing K-wires 

fixation from the lateral side are low occurrence of 

nerve injury, better stability, and a good range of 

movements. Divergent pin and parallel pin had better 

outcomes in supracondylar fractures of humerus. 

Usage of additional K- wires always provides 

superior fixation. In order to prevent post-operative 

Pin tract infection of K-wire, adequate antibiotic 

support and sterile OT theatres are an absolute 

mandate. 

 

REFERENCES 
 
1. Flynn JC, Matthews JG, Benoit RL: Blind pinning of displaced 

supracondylar fractures of the humerus in children. J Bone Joint 

Surg 56A:263-272, 1974. 

2. Moratelli L, Santarosa HM, Katayama AY, Belangero WD. 

Influence of time to surgery and pin fixation (lateral or crossed) on 

Flynn's criteria in Gartland type II and III supracondylar fracture: 

A retrospective study on 129 patients. J Musculoskelet Surg Res 
2019; 3:342-345 

3. Dekker AE, Krijnen P, Schipper IB. Results of crossed versus 

lateral entry K-wire fixation of displaced pediatric supracondylar 

humeral fractures: A systematic review and meta-analysis. Injury 

2016; 47:2391-8. 

4. Pennock, Andrew T. MD*, †; Charles, Michael BS†; Moor, Molly 

MPH*; Bastrom, Tracey P. MA*; Newton, Peter O. MD*, †. 

Potential Causes of Loss of Reduction in Supracondylar Humerus 
Fractures. Journal of Pediatric Orthopaedics 34(7): p 691-697, 

October/November 2014. | DOI: 

10.1097/BPO.0000000000000154 

5. Abbott MD, Buchler L, Loder RT, Caltoum CB. Gartland type III 

supracondylar humerus fractures: Outcome and complications as 

related to operative timing and pin configuration. J Child Orthop 

2014; 8:473-7. 
6. Larson L, Firoozbakhsh K, Passarelli R, Bosch P. Biomechanical 

analysis of pinning techniques for pediatric supracondylar 

humerus fractures. J Pediatr Orthop 2006; 26:573-8. 



464 

 International Journal of Medicine and Public Health, Vol 14, Issue 1, Jan-Mar, 2024 (www.ijmedph.org) 

 

7. Na Y, Bai R, Zhao Z, Han C, Kong L, Ren Y, et al. Comparison 

of lateral entry with crossed entry pinning for pediatric 

supracondylar humeral fractures: A meta-analysis. J Orthop Surg 

Res 2018; 13:68. 

8. Guy SP, Ponnuru RR, Gella S, Tulwa N. Lateral entry fixation 

using three divergent pins for displaced paediatric supracondylar 

humeral fractures. ISRN Orthop 2011. 2011:137372. [PMC free 
article] [PubMed] [Google Scholar] [Ref list] 

9. Sapkota K, Shrestha B. Study of supracondylar fracture of distal 

humerus in children and its management with lateral k- wire 

fixation. Nepal J Med Sci. 2014; 3:38–43. [Google Scholar] [Ref 

list] 

10. Lee YH, Lee SK, Kim BS, Chung MS, Baek GH, Gong HS, et al. 

Three lateral divergent or parallel pin fixations for the treatment 

of displaced supracondylar humerus fractures in children. J Pediatr 
Orthop. 2008; 28:417–22. [PubMed] [Google Scholar] [Ref list] 

11. Korompilias AV, Lykissas MG, Mitsionis GI, Kontogeorgakos 

VA, Manoudis G, Beris AE. Treatment of pink pulseless hand 

following supracondylar fractures of the humerus in children. Int 

Orthop. 2009 Feb;33(1):237-41. doi: 10.1007/s00264-007-0509-

4. Epub 2008 Mar 26. PMID: 18365192; PMCID: PMC2899233. 

12. Garbuz DS, Leitch K, Wright LG. The treatment of supracondylar 
fractures in children with an absent radial pulse. J Pediatr Orthop. 

1996; 16:594–596. [PubMed] [Google Scholar] [Ref list] 

13. Gosens T, Bongers KJ. Neurovascular complications and 

functional outcome in displaced supracondylar fractures of the 

humerus in children. Injury. 2003; 34:267–273. doi: 

10.1016/S0020-1383(02)00312-1. [PubMed] [CrossRef] [Google 

Scholar] [Ref list] 

14. Felsenreich F. Kindliche suprakondylare frakturen und 

posttraumatische deformitaten des ellebogengelenk. Arch Orthop 

Unfallschir. 1931; 29:555. doi: 10.1007/BF02561929. 

15. Gartland JJ. Management of supracondylar fractures of the 
humerus in children. Surg Gynecol Obstet. 1959; 109:145–154. 

[PubMed] [Google Scholar] [Ref list] 

16. Kumar V, Singh A. Fracture Supracondylar Humerus: A Review. 

J Clin Diagn Res. 2016 Dec;10(12):RE01-RE06. doi: 

10.7860/JCDR/2016/21647.8942. Epub 2016 Dec 1. PMID: 

28208961; PMCID: PMC5296534. 

17. Anuar R, Gooi SG, Zulkiflee O. The Role of Nerve Exploration in 

Supracondylar Humerus Fracture in Children with Nerve Injury. 
Malays Orthop J. 2015 Nov;9(3):71-74. doi: 

10.5704/MOJ.1511.019. PMID: 28611917; PMCID: 

PMC5393142. 

18. Abdullah S, Soh EZF, Ngiam CJ, Sapuan J. A Prospective Study 

Comparing the Infection Rate Between Buried Vs Exposed 

Kirschner Wires in Hand and Wrist Fixations. Cureus. 2023 Mar 

22;15(3): e36558. doi: 10.7759/cureus.36558. PMID: 37102015; 
PMCID: PMC10123197. 

19. Davis RT, Gorczyca JT, Pugh K: Supracondylar humerus fractures 

in children. Clin Orthop 376:49-55, 2000.

 


