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Abstract  
Background:-The normal treatment for displaced supra condylar fractures is closed reduction and percutaneous pinning with Kirschner 
wires, though there are still some disputes about the positioning of the pins. A cross K-wire technique is known being physically more 
effective than a lateral k-wire alone, while using the latter one can more easily harm the ulnar nerve. In light of this, we agreed to 
research the functional outcome by comparing the two methods by percutaneous pinning in children's supracondylar fractures. 
Method:-55 children were subjected to  k-wire fixation during the period of August 2018 to March 2020. They were divided into 2 
groups undergoing lateral k-wire pinning and cross k-wire pinning. Patients were followed up regularly at 2 wks, 6 wks and 12 wks  post 
operatively and were assessed radio logically for reduction and union, and clinically for movement and carrying angle by using Flynn’s & 
Skagg’s criteria. Results:-27 patients (21 males and 6 females) and 28 patients (17 males and 11 females) were in Group A& B 
respectively. In group A there was no operative ulnar nerve damage.  In Group A, the average Baumann loss of angle, Capitohumeral loss 
of angleand carrying loss of angle were 5.4, 6.2 and 3.7 degrees, respectively and maximum elbow movement was 129 degrees. Excellent 
results in 23 patients, good in 3 and fair in 1 patients in Group A were shown by Flynn’s grading. Skagg's criteria were adequate in Group 
A in 25 patients. Among group B, 4 children experienced postoperative ulnar ulnar damage. For Group B, the mean Baumann loss of 
angle, Capitohumeral loss of angle and carrying loss of angle were 5.8, 6.40 and 3.57 degrees respectively. Maximum elbow movement 
was 127 degree. Excellent results in 21 patients, good in 5 patients and fair in 2 in Group B patients were shown by the Flynn’s grading. 
Skagg’s criteria were satisfactory in 24 patients in Group B. Conclusion:- Both constructs or methods of fixation lateral k-wire and cross 
k-wire were comparable to each other in terms of results. 
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INTRODUCTION 
Paediatric supracondylar humerus fractures (SCHF) are common 
injury and constitute majority of the elbow fractures1-3. This 
fracture is more common in children 5 to 7 years old. This 
fracture declines in incidence after 12 years of age2. These 
fractures predominantly affect the male sex and are prevalent as 
a consequence of the extension mechanism4. Supracondylar 
fracture is usually known as the flexion and extension types. 
Approximately 97-99 per cent of cases are extension sort5,6. 
 
The major hurdle for early care seeking is cost and accessibility7. 
There are different therapeutic methods for the treatment of 
paediatric supracondylar fractures including closed reduction 
and application of plaster, traction with closed reduction, 
reduction along with percutaneous k-wire fixation and open 
reduction internal fixation with osteosynthesis.8 The most recent 
treatment of displaced supracondylar fractures includes closed 
reduction with percutaneous pin fixation using Kirschner wire. 
However some controversies are still prevalent regarding the 
placement of k-wires9-11.The proper placement of the pins is also 
being debated. A cross k-wire technique is physically safer than a 
lateral pin alone, while using the last one can more easily harm 
the ulnar nerve. Slobogean12. Recognized a greater risk of intro 
perative ulnar nerve damage with cross k-wires or lateral k-wires 
in children with supracondylar humerus fracture. In light of this, 
we agreed to research the functional outcome by comparing the 
two methods by percutaneous pinning in children's 
supracondylar fractures. 
 

MATERIALS & METHODS 
It is a prospective clinical study of paediatric displaced 
surpracondylar fracture admitted to the Department of 
Orthopedic Surgery at Datta Meghe Medical College, Nagpur in 
collaboration with the Department of Orthopedic Surgery at 
Jawaharlal Nehru Medical College, Datta Meghe Institute of 
Medical Sciences, Sawangi, after having received informed 
consent from fathers of children or close relatives between 
August 2018 and March 2020. Displaced paediatric extension 
type supracondylar fractures under 12 years of age (Gartland 
classification type 2 and 3), fractures occurring within the first 
four days, no prior similar fractures in the same limb and open 
fractures or fractures requiring open reduction, inability to 
conduct neurological tests, floating elbows, supracondylar 
flexion type fractures were excluded. 
 
Surgical technique 
Under general anesthesia with aseptic precautions, closed 
manipulative reduction with percutaneous K – wire fixation of 
1.6 to 2 mm will be done under C – arm fluoroscopy. K-wires can 
be introduced from lateral side or one from the lateral and 
another one from medial side. The medial side K-wire will be 
inserted with the elbow in 20-300 flexion and protecting the 
ulnar nerve by haemostat or it will be inserted by a mini open 
skin incision of 0.5 to 1cm and retracting the ulnar nerve with 
haemostat in order to avoid injury to ulnar nerve. The pins will 
be bent and left and cut outside the skin so that pin removal 
could be done 3 weeks post operatively. Then the pin sites will be 
covered with betadine soaked guage pieces and above elbow slab 
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will be applied in 900 of flexion for 2 weeks. Patient will be 
discharged from the hospital within 24 to 48 hours after 
operation .Patients will be followed up regularly at 2 wks, 6 wks 
and 12 wks  post operatively and each time will be assessed 
radio logically for reduction and union, and clinically for 
movement and carrying angle by using Flynn’s grading13. 
Baumann’s angle is useful in assessing the alignment of the 
elbow in children with supracondylar fractures and it remains 
almost same in children of age group 2-13 years and does not 
change significantly whether its a boy or girl14. Skagg’s criteria 
based on Baumann’s angle is used for evaluation maintenance of 
reduction and or malalignment15. Chi-square test was used for 
comparison. 
 
RESULTS 
Group A contained 27 patients. The median age had been 5.4 
years. There were 21 male patients, and 6 female patients. 14 
patients were injured as a result of falling from some height, 11 
children were injured during playing and one injury was caused 
by road side accident. 12children had right side and 15 left side 
fractures.3 children had pulse less, functional hands, one had 
median nerve paralysis and another had radial nerve paralysis. 
First aid treatment and support was given in crammer splint and 
ice compression and elevation in most patients (86 per cent). In 
twenty cases, the displacement was postero medial, four got 
postero lateral and three got direct posterior displacement. For 
this population there was no introperative ulnar nerve damage. 
In Group A, the mean Baumann loss of angle, Capito humeral loss 
of angle and carrying loss of angle were 5.4, 6.2 and 3.7 degrees, 
respectively and maximum movement was 129 degrees. 
Excellent results in 23 patients, good in 3 and fair in 1 patient in 

Group A were shown by Flynn’s grading. Skagg's criteria were 
adequate in Group A in 25 patients. Group B contained 28 
patients. The median age had been 6.3 years. There were 17 male 
patients, and 11 female patients. 18 children were injured as a 
result of falling from some height, 10 children were injured 
during playing. 14children had right side and another 14 left side 
fractures. 2 children had pulse less, functional hands, one had 
median nerve paralysis and another had radial nerve paralysis. 
First aid treatment and support was given in crammer splint and 
ice compression and elevation in most patients (90 per cent). In 
nineteen cases, the displacement was postero medial, two got 
postero lateral and seven got direct posterior displacement. For 
this population there was 4 cases of iatrogenic ulnar nerve 
damage. In Group B, the mean Baumann loss of angle, Capito 
humeral loss of angle and carrying loss of angle were 5.8, 6.4 and 
3.57 degrees, respectively and maximum movement was 127 
degrees. Excellent  results in 21 patients, good in 5 patients and 
fair in 2 in Group B patients were shown by the Flynn’s grading. 
Skagg's criteria were adequate in Group B in 24 patients. Two 
patients had an infection in the superficial pin tract. Two patients 
required urgent re-exploration, one of whom had an ulnar nerve 
compression due to k-wire position and one had constriction of 
the cubital tunnel although no direct pressure was observed over 
the nerve. 26 patients eventually return to work and only two 
had slight restriction. The two groups were compared as shown 
in table no. I. We found no substantial differences (p>0.05) in all 
of these variables between groups except that there were four 
cases of iatrogenic ulnar nerve palsy requiring reoperation. 

 
 

 
Table 1.  Analysis of the two groups based on different parameters

Data Group- A Group-B P value 

No of patients 27 28 
0.478 

Age in years 5.4±2.8 6.3±1.4 

                   Sex 

Male children 21 17 
0.322 

Female children 6 11 

Hand Status 

Pulseless functional hand 3 2 

0.91 Median nerve paralysis 1 1 

Radial nerve paralysis 1 1 

Displacements 

Posteromedial 20 19 

0.223 Posterolateral 4 2 

Direct Posterior 3 7 

Iatrogenic Ulnar nerve paralysis 0 4 0.044 

Bauman loss of angle in degrees 5.40±4.0 5.80±4.8 0.484 

Humero-capitellar loss of angle in 
degrees 

6.2±4.7 6.4±4.9 0.485 

Carrying loss of angle in degrees 3.70±3.96 3.57±3.98 0.49 
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Range of motion (ROM) in degrees 

Total motion 129 127 0.41 

Flynn grading 

Excellent 23 21 

0.676 
Good 3 5 

Fair 1 2 

Poor 0 0 

Skagg’s criteria 

Satisfactory 25 24 

0.585 
Unsatisfactory 2 4 

Infection if any 1 2 0.464 

Need for Re-surgery  0 2 0.153 

Return to function 

Full 26 26 

0.765 Minor restriction 1 2 

Major restriction 0 0 

   
DISCUSSION 
Paediatric type III supracondylar displaced extension fracture of 
humerus treated by closed reduction with percutaneous k-wire 
fixation has repeatedly yielded adequate results. However there 
is ongoing debate about the appropriate technique of k-wire 
fixation, contrasting lateral k-wire fixation method to medial and 
lateral k-wire fixation method. In this study we find either 
constructs or methods of fixation, lateral k-wire and cross k-wire 
were comparable to each other in terms of results but there is 
evidence of intrao perative ulnar nerve damage (7%) in the 
medial and lateral k-wire fixation method. 
 
While intro perative ulnar injury can occur with this procedure, 
the method of lateral and medial k-wire fixation was expected to 
have the upper hand in terms of better fracture stability. In 
comparison, lateral k-wire entry has the advantage of preventing 
ulnar nerve damage however this form seems to be less robust 
compositionally. 
 
A analysis of the corpses recorded by Lee SS et. Al and Ziouts et.al 
indicated that cross k-wire fixation have greater torsional 
stiffness than lateral fixation16,17. The total strength of this kind of 
structure is linked to k-wire postion and mainly to k-wire 
divergence in different columns and  number of k wires inserted. 
The higher strength seen with the divergent k-wire fixation was 
due to the position of the contact between the two k-wires and 
because of the fact that the greater separation or divergence 
between the two k wires permitted certain purchase in both the 
medial as well as the lateral column18,14.Bloom et al. claimed that 
the cross pin fixation was equivalent to three divergent lateral 
pins, and all of these combinations were greater than two 
divergent lateral pins19. 
 
The prevalence of cross-medial and lateral k wire-related 
iatrogenic ulnar nerve injury has been estimated from 0% to 

6%10,20,21,22,23,24. Some have suggested quite often such lesions 
occur24,25. In 1977 Arino et al. proposed 2 lateral k-wires to 
prevent ulnar nerve damage26.A latest systematic analysis of 
thirty-five studies comparing lateral k-wire fixation method with 
cross k-wire fixation method found that introperative ulnar 
nerve damage occurred in forty percent of 1171 cross k-wire 
fixation category27. While ulnar nerve damage has recovered in 
many cases but still in some cases reports of permanent ulnar 
nerve damage have been documented10,22,28. Skaggs et al. stated 
that even making incision over the medial epicondyle in attempt 
to ensure that the ulnar nerve is not damage cannot ensure nerve 
protection29. In an early-operation analysis by Rasool MN, six 
iatrogenic ulnar nerve injuries revealed 2 ulnar nerve 
penetrating injury and 3 had compression of the cubital tunnel, 
and in 1 case the ulnar nerve was in front of the medial 
epicondyle.30 
 
Even though damage to the ulnar nerve is prevented, positioning 
the k-wire just adjacent to the nerve above the medial epicondyle 
will cause constriction of the cubital tunnel. Therefore, one 
simple and inevitable assumption is that if medial k-wire is used, 
the lateral k-wire will be first placed and then the  medial k-wire 
fixation to be done with the elbow in a slight extension.  
 
CONCLUSION 
Through this clinical study we conclude that both constructs or 
methods of fixation, lateral k-wire and cross k-wire were 
comparable to each other in terms of results. But the medial and 
lateral k-wire fixation group indicates four (7 percent) cases of 
intra operative ulnar nerve damage that several other studies 
indicate as well. Consequently, the lateral k-wire fixation 
procedure for the treatment of type III paediatric supracondylar 
fracture is a consistently safe method for avoiding intra operative 
ulnar nerve damage which also provides sufficient stability if 
correct k-wire fixation guidelines are used. 



 THE FUNCTIONAL OUTCOME OF LATERAL KIRSCHNER WIRES VS CROSSED KIRSCHNER WIRES IN FIXATION 
OF PAEDIATRIC SUPRACONDYLAR HUMERUS FRACTURES (EXTENSION TYPE) 

 

            Journal of critical reviews                                                                                                                                                                   1084 

 

 REFERENCES 
1. Babal JC, Mehlman CT, Klein G. Nerve injuries associated 

with pediatric supracondylar humeral fractures: A meta-
analysis. J. Pediatr. Orthop. 2010;30:253–63. 

2. Omid R, Choi PD, Skaggs DL. Supracondylar humeral 
fractures in children. J. Bone Joint Surg. Am.2008;90:1121–
32. 

3. Robb JE. The pink, pulseless hand after supracondylar 
fracture of the humerus in children. 
J.BoneJointSurg.Br.2009;91:1410–12. 

4. Barron-Torres EA, Sanchez-Cruz JF, Cruz-Melendez JR. 
Clinical and epidemiological characteristic of humeral 
supracondylar fractures in pediatric patients in a Regional 
General Hospital.Cir.Cir.2015;83:29–34. 

5. Behdad A, Behdad S, Hosseinipour M. Pediatric Elbow 
Fractures in a Major Trauma Center in Iran. Arch Trauma 
Res. 2013;1(4):172-5. 

6. David L. Skage John M. Flynn. Supracondylar fractures of the 
distal humerus in: James H. Beaty, James R. Kasser. 
Rockwood and Wilkins Fractures in children; 7th ed 
Lippincott 2010;488-523. 

7. Mittal, V., T. Jagzape, and P. Sachdeva. “Care Seeking 
Behaviour of Families for Their Sick Infants and Factors 
Impeding to Their Early Care Seeking in Rural Part of 
Central India.” Journal of Clinical and Diagnostic Research 
12, no. 4 (2018): SC08-SC12.  

8. Blount WP. Fractures in children. The Williams and Wilkins 
Co. Baltimore. 1954:26-8. 

9. DePellegrin M, Brivio A, Pescatori E, Tessari L. 
Supracondylar humerus fractures in children: Closed 
reduction and cross pin fixation in prone position. 
GIOT.2008;34:199–204. 

10. Dua A, Eachempati KK, Malhotra R, Sharma L, Gidaganti M. 
Closed reduction and percutaneous pinning of displaced 
supracondylar fractures of humerus in children with 
delayed presentation.Chin.J. Traumatol.2011;14:14–19. 

11. Eren A, Güven M, Erol B, Cakar M. Delayed surgical 
treatment of supracondylar humerus fractures inchildren 
using a medial approach. J. Child Orthop.2008;2:21–27. 

12. Slobogean BL, Jackman H, Tennant S. Iatrogenic ulnar nerve 
injury after the surgical treatment of displaced 
supracondylar fractures of the humerus: Number needed to 
harm, a systematic review. J. Pediatr. Orthop.2010;30:430–6. 

13. Flynn JC, Mathews JG, Benoit RL. Blind pinning of displaced 
supracondylar fractures of the humerus in children. J Bone 
& Joint Surg (Am) 1974;56:263–72. 

14. Williamson DM, Coates CJ, Miller RK, Cole WG. Normal 
characteristics of the Baumann (humerocapitellar) angle: 
an aid in assessment of supracondylar fractures. J Pediatr 
Orthop. 1992 Sep-Oct;12(5):636-9. 

15. Skaggs DL, Cluck MW, Mostofi A, Flynn JM, Kay RM. Lateral-
entry pin fixationin the management of supracondylar 
fractures in children. J Bone Joint Surg Am.2004 Apr;86-
A(4):702-7. 

16. Lee SS, Mahar AT, Miesen D, Newton PO. Displaced pediatric 
supracondylar humerus fractures: biomechanical analysis of 
percutaneous pinning techniques. J Pediatr  Orthop. 2002; 
22:440-3. 

17. Zionts LE, McKellop HA, Hathaway R. Torsional strength of 
pin configurations used to fix supracondylar fractures of the 
humerus in children. J Bone Joint Surg Am. 1994; 76:253-6. 

18. Pretell-Mazzini J, Rodriguez-Martin J, Andres-Esteban EM. 
Does open reduction and pinning affect outcome in severely 
displaced supracondylar humeral fractures in children? A 
systematic review. Strateg. Trauma Limb 
Reconstr.2010;2:57–64. 

19. Bloom T, Robertson C, Mahar A, Pring M, Newton PO. 
Comparison of supracondylar humerus fracture pinning 
when the fracture is not anatomically reduced. Read at the 
Annual Meeting of the Pediatric Orthopaedic Society of 

North America; 2007 May 23-26; Hollywood, FL. 
20. Mangwani J, Nadarajah R, Paterson JM. Supracondylar 

humeral fractures in children: Ten years’ experience in a 
teaching hospital. J .Bone Joint Surg. Br.2006;88:362–5. 

21. Mommsen P, Zeckey C, Hildebrand F, Frink M, Khaladj N, 
Lange N et al. Traumatic extremity arterial injury in 
children: Epidemiology, diagnostics, treatment and 
prognostic value of Mangled Extremity Severity Score. J. 
Orthop.Surg.Res.2010; 15:25–35. 

22. Devkota P, Khan JA, Acharya BM, Pradhan NMS, Mainali LP, 
Singh M et al. Outcome of Supracondylar Fractures of the 
Humerus in Children Treated by Closed Reduction and 
Percutaneous Pinning. J Nepal Med Assoc 2008;47(170):66 
– 70. 

23. Haque MR, Haque AM, Hamid F, Hossain MD. Displaced 
Supracondylar Fractures of the Humerus in 
Children:Treatment by Open Reduction and Internal 
Fixation by Two Crossed Kirschner Wires. Dinajpur Med Col 
J 2010 Jan;3 (1):25 – 28. 

24. Babal JC, Mehlman CT, Klein G. Nerve injuries Associated 
with Pediatric Supracondylar Humeral Fractures: A Meta – 
analysis. J Pediatr Orthop 2010;30:253 – 63. 

25. Sial NA, Yasin A, Rashid A. Supracondylar Humerus 
Fractures – outcome of open reduction and percutaneous 
crossed pin fixation. Professional Med J Mar 2011;18(1): 
147 – 53. 

26. Arino VL, Llurch EE, Ramriez AM, Ferrer J, Rodriguez L, 
Baixauli F. Percutaneous fixation of supracondylar fractures 
of the humerus in children. J Bone Joint Surg 
Am1977;59:914–6. 

27. Brauer CA, Lee BM, Bae DS, Waters PM, Kocher MS. A 
systematic review of medial and lateral entry pinning versus 
lateral entry pinning for supracondylar fractures of the 
humerus. J PediatrOrthop.2007;27:181-6.[Medline] 

28. Dua A, Eachempati KK, Malhotra R, Sharma L, Gidaganti M. 
Closed reduction and percutaneous pinning of displaced 
supracondylar fractures of humerus in children with 
delayed presentation. Chin J Traumatol 2011;14(1): 14 – 19. 

29. Skaggs DL, Hale JM, Bassett J, Kaminsky C, Kay RM, Tolo VT. 
Operative treatment of supracondylar fractures of the 
humerus in children. The consequences  of pin placement. J 
Bone JointSurg Am.2001;83:735 -40. 

30. Rasool MN.Ulnar nerve injury after K-wire fixation of 
supracondylar humerus fractures in  children. JPediatr 
Orthop.1998;18:686-90. 


