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Abstract 
Background: Supracondylar fractures of Humerus are one of the most common fractures in the children. 

Closed reduction and percutaneous k wire fixation are one of the most commonly used and widely 

accepted treatment modality in Gartland type 3 fracture, but controversy continues regarding the ideal pin 

fixation techniques. This study was conducted to compare lateral divergent k wires versus cross k wire 

(medial and lateral) in terms of the stability, functional outcome and iatrogenic ulnar nerve injury.  

Material and Method: This was a retrospective record based study. Total 30 patients of displaced 

supracondylar fracture of the humerus of age 3-12 years were divided into 2 groups which were 

evaluated from post-surgery. In group one crossed pinning was done for type 3 supracondylar fractures 

and other group was treated with lateral pinning and outcome of these patients record was assessed on 

basis of pain, motion, stability and function according to Flynn’s criteria and follow-up record of 2 year 

was studied. Data was analysed with the help of SPSS 20.0 version. 

Results: According to Flynn criteria, the final result was excellent in 90 %and good in 10 % of cases 

with 0% fair and 0% poor results. There was no statistically significant difference between medial-lateral 

entry group and lateral entry group. 

Conclusions: Lateral pinning is an equally good as compared to crossed pinning treatment of choice in 

terms of terms of the stability and functional outcome. The risk of ulnar nerve injury was zero in lateral 

divergent k wires. Both these methods give comparable functional and cosmetic results. 
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Introduction  

Supracondylar fractures of the humerus constitute half to three fourth of all the elbow fractures 

in children in the first decade of their life with peak incidence in between the age of 4 to 7 

years [1, 2].  

Out of the common complications like malunion, ischemic contracture and neurovascular 

damage which are fairly common with supracondylar fractures, if left untreated [3, 4] Therefore 

proper management is what is of utmost importance. Many different methods are described 

such as close reduction and long arm cast or slab, Dunlop skin traction, olecranon traction, but 

all of these methods had large complication rate [5-9] Current method of treatment of this 

fracture is based on Gartland classification. Closed reduction and percutaneous k wire fixation 

is the currently preferred method of treatment in Gartland type 3 suprcondylar humerus 

fractures in children [2]. This method has given excellent results as reported in many studies.  

Flynn et al. [10] reported the 5% incidence of cubitus varus deformity after treatment while in 

the study by Ariño et al. [11] it was more than one fifth, ulnar nerve deficit was found in 15% of 

patients treated with cross pinning.  

However, there has always been a difference of opinion for better method of fixation between 

cross (medial- lateral) k wiring and divergent lateral k wire fixation [4]. Hence, outcomes and 

complications like deformity due to loss of reduction and rate of iatrogenic ulnar nerve palsy 

help us define a better method of fixation [12-15].  
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The advantage of medial-lateral entry pin fixation is probably 

increased biomechanical stability, although iatrogenic ulnar 

nerve injury may result from placement of the medial pin [2, 4, 

16] Conversely, the advantage of lateral entry pin fixation is 

avoidance of iatrogenic ulnar nerve injury, although the 

construct may be less stable biomechanically [2, 17-19] The aim 

of this study was to compare the efficacy in terms of stability, 

functional outcome and iatrogenic ulnar nerve injury between 

lateral entry pin fixation and medial– lateral entry pin fixation 

of completely displaced (type-III) extension supracondylar 

fractures of the humerus in children. 

This retrospective study was conducted to know the outcome 

of percutaneous lateral pinning in the management of 

displaced supracondylar fracture of humerus in children, at 

the same time to see the possibility of complication like 

iatrogenic ulnar nerve palsy. 

 

Objective 

To compare parallel k wires to cross k wire (medial and 

lateral) in terms of the stability, functional outcome and 

iatrogenic ulnar nerve injury. 

 

Material and Methods 

This was a retrospective, record-based study conducted in the 

Department of Orthopaedics, in Cooper Hospital, Mumbai, a 

tertiary care hospital in Maharashtra. A record of 30 eligible 

patients as per inclusion and exclusion criteria was analysed 

from the post- surgery for a period of one year.  

 

Inclusion criteria 

1. All the patients aged between 3 and 12 years,  

2. Closed Gartland type III supracondylar humeral fracture 

3. Duration of injury < 4 days 

4. Normal neurological and vascular status of the affected 

limb.  

 

Exclusion criteria 

1. Compound fractures. 

2. Fracture requiring open reduction or neurovascular 

exploration, 

3. Previous ipsilateral elbow fracture, and  

4. Floating elbow injury.  

 

Total 30 patients with supracondylar fractures of humerus 

were included in the study from the patients that were 

admitted in the orthopedic wards either through the outpatient 

department or emergency services who fulfilled our inclusion 

criteria. The method of patient selection for lateral entry or 

medial-lateral entry was random. Our analysis included 30 

patients who were followed up for at least 6 months at. 3, 6, 

10, 14, and 24 weeks. All the children with suspected 

supracondylar fractures of the humerus were assessed for 

vascular and neurological status. Anteroposterior and lateral 

radiographs were performed. All displaced supracondylar 

fractures of humerus were admitted and limb immobilized in 

an above-elbow splint with limb elevation. Surgical 

techniques were standardized in terms of pin location, pin size 

(weight< 20 kg size 1.5 mm and weight > 20 kg size 2 mm), 

stability on the table and the position of the elbow for pin 

placement. Surgery was performed by a senior orthopedic 

surgeon who was well trained in this technique. General 

anesthesia was used for all patients, in supine position with 

the injured upper limb on the side of the table. Closed 

reduction was performed and confirmed by the image 

intensifier. First, longitudinal traction was applied with the 

elbow in hyperextension and the forearm in supination. While 

the traction was maintained, the medial or lateral 

displacement was corrected by applying a valgus or Varus 

force at the fracture site. The posterior displacement of the 

distal fragment was then corrected by applying a force to the 

posterior aspect while the elbow was gently hyper flexed and 

the elbow was secured in hyperflexion, and the reduction was 

confirmed by the image intensifier. For the lateral pin fixation 

technique, two or three pins were inserted as per stability 

from the lateral aspect of elbow across the lateral cortex to 

engage the medial cortex keeping the elbow in hyperflexion. 

Pins were placed either in parallel or divergent configuration 

with adequate separation at the fracture site. For the cross 

(medial-lateral) fixation technique, first the lateral pin was 

inserted from lateral cortex to engage the medial cortex 

keeping the elbow in hyperflexion. The elbow was then 

extended to >90o and the ulnar nerve rolled back with the 

opposite thumb and the medial pin was inserted to engage the 

lateral cortex with the elbow in 45 to 50 degree of flexion. 

This reduces the incidence of neuropraxia while doing medial 

to lateral pinning. The adequacy and stability of the reduction 

were checked under image intensification. The pins were bent 

to prevent migration and cut off outside the skin to allow 

removal in the outpatient clinic. A single preoperative 

parenteral dose of cefotaxim was given at the time of 

induction and postoperatively, as per weight. Postoperatively, 

the extremity was placed in a well-padded posterior splint 

with the elbow flexed to 90o. For all patients, immediate 

postoperative radiographs were taken to determine the 

maintenance of the reduction. The operated limb was elevated 

and carefully observed at regular intervals for any 

neurovascular deficit. During follow-up in the outpatient 

department, clinic-radiological evaluation was performed for 

maintenance of reduction (at first follow-up) and functional 

outcome, which included passive range of motion, 

measurement of carrying angle, neurovascular status, 

superficial and deep infection. Clinical evaluation was graded 

according to carrying angle and elbow range of motion using 

the criteria of Flynn et al. [10] Radiographic evaluation was 

performed by anteroposterior and true lateral view at 6 weeks 

and at 3 and 6 months. In the 6th week, the pins were 

removed. At 3 and 6 month follow-up, the children were 

evaluated for full function, minor limitation of function and 

major loss of function. The final results were graded as 

excellent, good, fair and poor, according to the loss of range 

of motion and loss of carrying angle using the criteria of 

Flynn et al. 

 

  
 

Fig 1: Preoperative X Ray 
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Fig 2: Immediate postoperative x ray Operated with cross K wire. 

 

Results 

 
Table 1: Outcome as per Flynn’s Criteria 

 

Result Lateral Group Medial Lateral /Cross wire Group 

Excellent 10(66.67%) 13(86.67%) 

Good 5(33.33%) 2(13.33%) 

Fair 0 (0%) 0 (0%) 

Poor 0 ( 0% ) 0 (0%) 

 

In our study, the difference with regard to the loss of range of 

movement between the two groups was statistically 

insignificant (P =0.3893), with both groups showing an 

excellent or good range of movements. The functional 

outcome following medial- lateral pinning was excellent in 

86.67 % and good in 13.33 % of cases. There were no poor 

results, while cases treated with lateral pinning showed 

66.67% excellent and 33.33 % good results with no poor 

results. 

 
Table 2: Postoperative Ulnar Nerve injuiry 

 

 Lateral Group Cross wire Group 

Ulnar Nerve injuiry 0(0%) 5(33.33%) 

 

There were 5 cases of ulnar injury in case of Cross 

wire/medial-lateral pinning as compared to none in lateral 

pinning group. The association of ulnar nerve injury was 

statistically significant with the type of pinning surgery. 

(p=0.0421, significant) 

 

Discussion  

The treatment for Gartland type III supracondylar fractures of 

the humerus in children is closed reduction and percutaneous 

pin fixation. However, there is still a discrepancy in ideas 

regarding the optimal technique, whether lateral or crossed 

(medial–lateral) pin fixation is better.  

According to earlier studies, the advantage of medial–lateral 

entry pin fixation is that there is increased biomechanical 

stability as compared to the lateral pin 16, 20], although 

iatrogenic ulnar nerve injury may result from placement of the 

medial pin.4 On the other hand, the advantage of lateral entry 

pin fixation is avoidance of iatrogenic ulnar nerve injury, 

although the construct may be biomechanically less stable [19, 

21-23] It does not provide torsional stability. A biomechanical 

study by Zionts et al. [16] demonstrated that crossed pinning is 

more stable than lateral pinning as far as rotational, varus and 

valgus stability is concerned. However, a study by Skaggs et 

al. [19] demonstrated no clinical difference in stability between 

crossed and lateral pins. The average loss of the carrying 

angle and range of motion in the lateral pinning cases in our 

study may be related to a comparatively less stable construct 

with two lateral pins compared to crossed medial–lateral pins. 

Although radiological and clinical union occurred in a similar 

time period without any residual deformity, the loss of both 

the range of motion and the carrying angle was relatively 

more in this patient, compared to those without loss of 

reduction. The risk of loss of reduction after lateral entry pin 

fixation can be minimized by following proper pin placement 

technique, with divergent pins, pins that engage both the 

lateral and medial column. In our study, two cases showed 

only neuropraxia along the ulnar nerve distribution, which 

subsided spontaneously within 6 weeks following removal of 

k wires. The incidence of ulnar nerve injury in our study was 

low because of precautions such as inserting the lateral pin 

first, avoiding hyperflexion of the elbow during medial pin 

placement and by retracting the nerve more posteriorly 

digitally before inserting the medial pin. According to studies, 

iatrogenic ulnar nerve injuries associated with medial pin 

fixation resolve after replacement of the medial pin at a new 

location [24].  

 

Conclusions 

The functional outcome of both medial group and medial-

lateral group were comparable (almost similar) and there were 

no poor results in any of these groups. Thus lateral pinning is 

an equally good treatment of choice in these situations a. 

There is no risk of ulnar nerve injury in lateral divergent k 

wires as compared to cross wire. 

 

Limitations 

The major limitation of the study was the small number of 

cases in each group. A randomized controlled trial involving a 

large number of patients with long-term follow- up is needed 

to compare between these two techniques and asses the better 

plan of treatment according to the need and situation. Also it 

is single centered hospital based study, the results may not be 

applicable to difference in environment, population groups, 

ethnicity, hospital set up, skill of surgeon etc. 

 

References 

1. Herring JA, editor. Fracture about the elbow. In: 

Tachdjian’s Pediatric Orthopaedics. 3rd ed., Vol. 3. 

Philadelphia: W.B. Saunders, 2002, 2139-221.  

2. Beaty JH, Kasser JR. Fractures about the elbow. Instr 

Course Lect, 1995; 44:199-215. 

3. Ramachandran M, Skaggs DL, Crawford HA, Eastwood 

DM, Lalonde FD, Vitale MG et al. Delaying treatment of 

supracondylar fractures in children: has the pendulum 

swung too far? J Bone Jt Surg Br. 2008; 90(9):1228-

1233.  

4. 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 Pediatr Orthop. 2007; 27(2):181-186. 

5. Dodge HS. Displaced supracondylar fractures of the 

humerus in children – Treatment by Dunlop’s traction. J 

Bone Joint Surg Am. 1972; 54:1408-18.  

6. Worlock PH, Colton C. Severely displaced supracondylar 

fractures of the humerus in children: A simple method of 

treatment. J Pediatr Orthop. 1987; 7:49-53.  

7. Mazda K, Boggione C, Fitoussi F, Penneçot GF. 

Systematic pinning of displaced extension-type 

supracondylar fractures of the humerus in children. A 

http://www.orthopaper.com/


 

~ 229 ~ 

International Journal of Orthopaedics Sciences www.orthopaper.com 
prospective study of 116 consecutive patients. J Bone 

Joint Surg Br. 2001; 83:888-93.  

8. Shannon FJ, Mohan P, Chacko J, D’Souza LG. 

“Dorgan’s” percutaneous lateral cross-wiring of 

supracondylar fractures of the humerus in children. J 

Pediatr Orthop. 2004; 24:376.  

9. Gordon JE, Patton CM, Luhmann SJ, Bassett GS, 

Schoenecker PL. Fracture stability after pinning of 

displaced supracondylar distal humerus fractures in 

children. J Pediatr Orthop 2001; 21:313-8. 

10. Flynn JC, Matthews JG, Benoit RL. Blind pinning of 

displaced supracondylar fractures of the humerus in 

children. Sixteen years’ experience with long-term 

follow-up. J Bone Joint Surg Am. 1974; 56:263-72.  

11. Ariño VL, Lluch EE, Ramirez AM, Ferrer J, Rodriguez 

L, Baixauli F. Percutaneous fixation of supracondylar 

fractures of the humerus in children. J Bone Joint Surg 

Am. 1977; 59:914-6.  

12. Chai KK. A prospective study on supracondylar fractures 

of the humerus in children: comparing the results of 

closed manipulation and plaster cast with close 

manipulation and percutaneous cross K wiring for the 

treatment of displaced fractures. Master Thesis, 

University of Malaya, 2000.  

13. Wilkins KE. Supracondylar fracture of the distal 

humerus. In: Rockwood CA, Wilkins KE, Beaty JH, 

editors. Fractures in Children. 4th ed., Philadelphia: 

Lippincott-Raven. 1996; 3:669-752 

14. Gordon JE, Patton CM, Luhmann SJ, Bassett GS, 

Schoenecker PL. Fracture stability after pinning of 

displaced supracondylar distal humerus fractures in 

children. J Pediatr Orthop. 2001; 21(3):313-318.  

15. Kalenderer O, Reisoglu A, Surer L, Agus H. How should 

one treat iatrogenic ulnar injury after closed reduction 

and percutaneous pinning of paediatric supracondylar 

humeral fractures? Injury. 2008; 39(4):463-466. 

16. Zionts LE, McKellop HA, Hathaway R. Torsional 

strength of pin configurations used to fix supracondylar 

fractures of the humerus in children. J Bone Jt Surg Am. 

1994; 76(2):253-256. 

17. Shannon FJ, Mohan P, Chacko J, D’Souza LG. Dorgan’s 

percutaneous lateral cross-wiring of supracondylar 

fractures of the humerus in children. J Pediatr Orthop. 

2004; 24(4):376-379.  

18. Weinberg AM, Castellani C, Arzdorf M, Schneider E, 

Gasser B, Linke B. Osteosynthesis of supracondylar 

humerus fractures in children: a biomechanical 

comparison of four techniques. Clin Biomech (Bristol, 

Avon). 2007; 22(5):502-509.  

19. Skaggs DL, Cluck MW, Mostofi A, Flynn JM, Kay RM. 

Lateral-entry pin fixation in the management of 

supracondylar fractures in children. J Bone Jt Surg Am 

2004; 86-A(4):702-707. 

20. Lee KM, Chung CY, Gwon DK, Sung KH, Kim TW, 

Choi IH et al. Medial and lateral crossed pinning versus 

lateral pinning for supracondylar fractures of the humerus 

in children: decision analysis. J Pediatr Orthop. 2012; 

32(2):131-138. 

21. Topping RE, Blanco JS, Davis TJ. Clinical evaluation of 

crossed-pin versus lateral-pin fixation in displaced 

supracondylar humerus fractures. J Pediatr Orthop. 1995; 

15(4):435-439.  

22. Omid R, Choi PD, Skaggs DL. Supracondylar humeral 

fractures in children. J Bone Jt Surg Am. 2008; 

90(5):1121-1132. 

23. Sibinski M, Sharma H, Sherlock DA. Lateral versus 

crossed wire fixation for displaced extension 

supracondylar humeral fractures in children. Injury. 

2006; 37(10):961-965. 

24. Rasool MN. Ulnar nerve injury after K-wire fixation of 

supracondylar humerus fractures in children. J Pediatr 

Orthop. 1998; 18(5):686-690.  

 

 

http://www.orthopaper.com/

