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Abstract     
Background and Objectives: The commonly accepted treatment of typeIII, extension-type supracondylar 

fractures of humerus in children is closed reduction with percutaneous pinning.The present study aims at 

comparing the functional outcome of percutaneous crossed pinning with lateral pinning.Methods: An analysis 

of results with regard to ulnar nerve injury, carryingangle and range of movements was made in 22 children 

with lateral pinning and 38 children with crossed pinning. Functional outcome was graded according to 

Mitchell and Adams criteria.Results: There was no statistically significant difference with regard to functional 

outcome,between the two groups. Both methods produced satisfactory results in all cases. Ulnar nerve injury 

occurred in three  cases (5 %) after crossed pinning. One case had significant palsy, which recovered by four 

months and the other had only ulnar nerve paraesthesia .Interpretations and Conclusions: Percutaneous 

pinning is an excellentmethod of treatment of type III supracondylar fractures in children. Crossed medial and 

lateral pinning may be considered the treatment of choice in majority of these fractures, with careful technique 

safeguarding against ulnar nerve injury. The lateral pinning in an equally good treatment choice especially for 

the grossly swollen elbows in which the medial epicondyle in barely palpable. 
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I. Introduction 
Supracondylar humeral fractures are the most common elbow fractures in children 

[ 1 ]
. One 

epidemiologic study of elbow fractures in children identified supracondylar fractures in 58%
[ 2 ]

.Treatment of 

supracondylar humeral fractures in children has been the subject of much discussion and dispute for many years. 

Historically, these fractures were associated with complications such as malunion that resulted in cosmetically 

and functionally inferior results.Results have been improved and the frequency of these complications 

dramatically decreased with more modern techniques of treatment,specially with the advent of the image 

intensifier, which facillitates accurate pin placement 
[ 1 ] 

. Various treatment options for supracondylar fractures 

are :consrervative or operative . Consrervative in the form of closed reduction and immobilization in pop slab or 

cast . Operative in form of closed reduction and per cutaneous k wires fixation , open reduction and k wires 

fixation or traction . Overall goal of all forms of treatment is the same, to obtain and maintain an anatomic 

reduction of the distal humerus to minimize complications such as nerve injury, compartment syndrome, 

Volkmann ischaemic contracture, cubitus varus deformity and limitation of elbow movements.In current 

practice treatment is determined by the type of fracture . Type III fractures are inherently unstable, because in 

type III fractures, the periosteum is torn, there is no cortical contact between the fragments, and soft tissue injury 

may accompany the fracture 
[ 3 ]

. Although a number of historic series used casting as primary treatment, most 

recent reports favor pinning of this fracture because of concerns about vascular compromise, compartment 

syndrome, and malunion 
[4]

. Hence Most type III fractures require operative ( close ) reduction and pinning ( 

crossed pinning or  lateral pinning )  
[ 3 ]

.  The present study is an attempt towards assessing and comparing the 

results of two methods of pinning – crossed pinning and lateral pinning - presently followed in the management 

of these difficult fractures. 
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AIMS AND OBJECTIVES 
The aim of our study is : -  

1. To evaluate the outcome of  fixation of  type III supracondylar fractures by closed reduction, internal 

fixation  with  percutaneous crossed pinning.  

2. To evaluate the outcome of  fixation of  type III supracondylar fractures by closed reduction, internal 

fixation with lateral pinning. 

3. To compare the results of the two types of percutaneous pinning in the management of type III 

supracondylar fractures. 

 

II. Materials  And Method 
This study was conducted  from  April  2015 to March 2017. During this period a total of 60 patients with closed 

,Gartland type III supracondylar fractures of humerus , attending the Orthopaedic emergency and outpatient 

department were included in the study.   

 

INCLUSION CRITERIA   :-  

1. Gartland type III supracondylar fractures of humerus of either side in either sex,        

       in children between the age group of  3-12 years . 

 

EXCLUSION CRITERIA   :-  

1. Gartland type I and type II supracondylar fractures.  

2. Gartland type III supracondylar fractures treated by open reduction and internal fixation  

3. Compound injuries around elbow with supracondylar fractures. 

 

TECHNIQUE :- 

After the patient’s arrival to the hospital ,detailed history was taken and thorough  clinical examination 

( local and general examination ) was done. Distal neurovascular  survey was done and recorded . After taking 

appropriate x ray, ( i.e - Standard antero-posterior and lateral radiographs ) of the involved elbow , fracture was 

noted and classified. The cases were treated on an emergency basis with closed reduction and percutaneous 

pinning, under the guidance of C-arm image intensifier. After pre operativemedications , general anesthesia was 

administered and  patient were positioned supine on the operating table with affected limb being placed on a 

radiolucent arm board or over the sterile draped C-arm image intensifier. The fracture was first reduced in the 

frontal plane and reduction is checked with fluoroscopy. The elbow was then flexed while the olecranon is 

pushed anteriorly to correct the sagittal deformity. Restoration of the Baumann angle (which is generally >10 

degrees) on the AP view, intact medial and lateral columns on oblique views, and the anterior humeral line 

passing through the middle third of the capitellum on the lateral view are indications of a successful reduction . 

Because of the amount of rotation present at the shoulder, some rotational malalignment in the axial plane can 

be tolerated at the fracture site, but any rotational malalignment can compromise fracture stability, so, if present, 

stability of the reduction should be carefully evaluated , before going for the fixation . Reduction is held with 

two or three Kirschner wires (K- wires) . The choice of  K-wire construct ( i.e :- crossed or lateral pin fixation) 

depends on the  operating surgeon’s personal preference. Usually two k wires are preferred but any rotational 

malalignment can compromise fracture stability, so, if present, stability of the reduction should be carefully 

evaluated, and a third pin probably should be used  . If a medial pin is used, the lateral pin (s) should be placed 

first, then the elbow should be extended and the medial pin placed without hyperflexion of the elbow. The 

elbow is immobilized in 50 to 60 degrees of flexion or more, depending on the amount of swelling and vascular  

status . After proper placement of the pins, the elbow was extended and the adequacy of reduction and stability 

was assessed in both the views. About a cm of pins were left outside the skin and rest were removed . Left out 

pins were bent and well padded before applying above elbow slab with elbow flexed to 50 to 60 degrees or 

more, depending on the amount of swelling and vascular  status . Neurovascular status of limb were assessed 

before sending the patient back to ward. 

 

Postoperative  Mobilization& Rehabilitation  

The ‘K’ wires were removed at four to sixweeks time as an out patient procedure. The slab was 

continued till the end of 4 weeks. Active elbow exercises were started from fourth week as tolerated by the 

child. Passive motion and forceful manipulation were avoided . Patient and their attended are specifically 

adviced to avoid massage . 

 

 

 



A Comparative Study Of Outcome Of Percutaneous Lateral And Crossed Pinning… 

DOI: 10.9790/0853-1704030713                            www.iosrjournals.org                                                  9 | Page 

Follow Up Protocol  

All patients were followed for at least six months .Follow  up was done regularly at 3 weeks, 6 weeks, 

3 months, 6 months. During the follow-up period  pain , restriction of motion and satisfaction with appearance 

of elbow was assessed. Carrying angle and the range of flexion and extension of both the injured and the normal 

elbow was measured with a goniometer and recorded. Radiologically the presence of callus, and complications 

were seen .A neurological examination was performed to note recovery in case of a neural deficit being noted 

previously. Follow-up X-rays were done in the immediate post-operative period, at 3 weeks and at subsequent 

visits, to note any displacement, malalignment and fracture union . Finally, the functional outcome was assessed 

on the basis of Mitchell and Adams
[13]

 criteria .The outcome was considered excellent, when the elbow had 

normal shape and movement of the elbow with a change in carrying angle of less than 5 degrees and limitation 

of elbow movement of less than 10 degrees. Results were graded as good, when the change in the carrying angle 

was between 5-15 degrees and limitation of movement between 10-20 degrees. When the change in carrying 

angle was more than 15 degrees and limitation of movements more than 20 degrees, the results were considered 

poor.  

 

III. Results 
The  Study involved 60  patients of  Gartland type III supracondylar fractures of humerus , which were 

operated in Orthopeadic emergency department in our hospital . The age distribution of  patients ranges from 2 

to 12 years. Youngest was  2.5 while oldest was 11.5 years , with a peak incidence ( nearly 50% )  in the age 

group of 5 – 8 years. The mean age in the study was 6.75 years. The incidence of fracture is higher in boys with  

43 (71.66 % ) boys  and 17  ( 28.33 % ) girls . The left or nondominant side is most frequently injured involving  

41 (68.33 % ) cases and rest 19 (31.66 % ) involve the dominant right side . Trauma in the form of fall ( fall at 

home, school, while playing etc.) is present in 95% patients . Out of the 60 cases of type III  supracondylar 

fractures of humerus,  46 ( 77% ) cases had posteromedial and rest 14 ( 23% ) cases had posterolateral 

displacement of the distal fragment. The incidence of pre-operative nerve injuries was 8.8% with radial and 

median nerve being involved equally with no ulnar nerve injury. In our series 38 ( 63.3 % )  patients were 

treated with crossed pinning and 22  ( 36.7 % )  patients with lateral pinning. Out of the 60 operated patients , 7 ( 

11.66 % ) faced complications in form of pin tract infection and ulnar nerve palsy . Out  of the 7 complicated 

cases 4 ( 6.66 % ) cases of pin tract infection  and 3 ( 5% )  cases of iatrogenic ulnar nerve injury were seen . 

Out of the 4 cases of  pin tract infection , 1 is in lateral pinning and  3 in  cross pinning  . All the cases of  

iatrogenic ulnar nerve injury was seen in crossed pinning group. The average loss of range of movement was 8.4 

degrees in the lateral pinning group and 7.2 degrees in the crossed pinning group, which  was not statistically 

significant.The average change in carrying angle was 2.5 degrees for crossed pinning and 3.1 degrees for the 

lateral pinning group.The difference between the two groups was not statistically significant. The functional 

outcome was assessed on the basis of Mitchell and Adams
[ 13 ]

 criteria. There were 82% excellent and 18% good 

results in crossed pinning group and 71% excellent and 29% good results in lateral pinning group. The 

difference in functional outcome between the two groups was not statistically significant. 

 

IV. Discussion 
In this study, sixty children with type III supracondylar fractures of humerus who were treated with 

closed reduction and percutaneous crossed pinning (medial- lateral) or lateral pinning methods were evaluated 

both retrospectively and prospectively. In our study mean age was 6.75 years and peak incidence ( nearly 50% )  

were in the age group of 5 – 8 years . The results match with study done by  Wilkins
 [ 5 ]

 , where  peak incidence 

was between 5-8 years and an average age of 6.7 years.When  male and female child involvement is concern our 

results of  71. 66 % male and 28.33 % in females matches with series of  Solak
 [ 6 ]

 (males 72.8%  and females  

27.2 % ) but slight differs from series of Wilkins 
 [ 5]

( males 62.85% & females 37.15 % ) . but in both the series 

male preponderance were noted , which is similar to our study.In  Aronson and Prager 
 [7]

non dominant left side 

is  2 times more commonly involved than right . Our results were similar , left side 2.15 times more commonly 

involved than right .The common mechanism of injury in our series was fall on an ontstreached hand   (95 %) 

which is same as that in series by Mostafavi.
[8]

. Incidence of posteromedial displacement is higher than  

posterolateral . In our series , we have 77% posteromedial and 23% postero-lateral displacements  . Similar 

results were seen in study of other series of  : Wilkins
[ 5 ]

 (75%) , Aronson and Prager
 [ 7 ]

 (75%) and Mostafavi
 [ 8 

]
 (82%).Wilkins 

 [ 5] 
study, incidence of pre operative nerve injury was 7.7% . Our study has similar results 

having a  Incidence of  8.8% (6 cases). Radial and median nerves were equally involved with no ulnar nerve 

involvement. Neurological recovery was complete in all cases by 3 to 4 months. The average hospital stay for a 

patient in our study was 4 days with a range of 1 to 14 days. The average hospital stay in other series were 3.4 

days by Aronson and Prager
 [ 7 ]

 and 4.2 days by  Nacht et al 
[9 ]

.Incidence Of Pin tract infection with pin 

loosening  in our series was 6.66% , similar to  Mostafavi
 [ 8]

 , were the incidence  was 5%. Pin tract infection 

with pin loosening, necessitated earlier removal of ‘K’ wires (at 2 weeks). The infection was treated with 
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appropriate antibiotics and regular wound dressing. The above elbow slab was continued in these patients. 

Infection was fully eradicated in all 3 patients with the above measures. The loss of both the range of motion 

and the carrying angle were greater in these 4 patients, compared to those without infection. There were 3 cases 

of iatrogenic ulnar nerve palsy following medial pinning (5 %). In one case, there was only paraesthetia along 

the ulnar nerve distribution, which subsided spontaneously in one week. In another case of nerve palsy, there 

were both motor and sensory deficits, but complete neurological recovery occurred by the end of 4 months. 

There were no iatrogenic nerve injuries following lateral pinning. The incidence of ulnar nerve injury with 

medial pinning in other series were -  8% in the series by Skaggs et al.
[10] 

 and 5% in the series by Solak
 [ 6]

 . 

Iatrogenic nerve injury almost always involves the ulnar nerve following the placement of the medial pin for 

crossed pinning. The incidence of ulnar nerve injury was reduced in our series by taking precautions such as 

inserting the lateral pin first and avoiding hyperflexion of elbow during medial pin placement.Minimum follow 

up period was 6 months. This time period  was adequate to assess fracture union, malalignment, range of motion 

and recovery from nerve injuries. An average follow up period was 18 months , similar to  the series by Aronson 

and Prager
[ 7]

 (17.2 months). Average time period required for radiological union was 7.6 weeks , similar to the 

series by Mostafavi
[8]

 where union occurred at an average of 7.2 weeks.  The correlation between the type of 

pinning and functional outcome was made on the basis of change in the carrying angle and range of motion as 

compared to the normal side.In our series, the average change in carrying angle for cases treated with lateral 

pinning was 3.1 degrees (range: 0-8 degrees) with 5 patients having change of carrying angle between 5-8°. In 

the series by Aronson and Prager
[7]

 , this was 2.2 degrees( range 0-8 degrees).The average change in carrying 

angle in cases treated by crossed pinning was 2.5 degrees with range of 0-7 degrees. 5 patients had loss of  

carrying angle between 5-7° in this group. The difference in the carrying angle between the two groups was not 

statistically significant .However, there was no cubitus varus deformity in either group in our series and patients 

were satisfied with the cosmetic appearance of their elbows.In the series by Davis et al 
 [11]

 there was, as a 

whole, 13% incidence of cubitus varus.The slightly higher change of carrying angle in lateral pinning cases may 

be related to a comparatively less stable construct with two lateral pins compared to two crossed pins. 

Biomechanical studies by Zionts
[12]

 have demonstrated that crossed pinning is more stable than lateral pinning in 

rotational testing as well as varus and valgus loading. However, a series by Skaggs et al
[ 10]

 demonstrated no 

clinical difference in stability between crossed and lateral pins.In our series, the average loss of range of 

movement was 7.2 degrees (range 0-16degrees) for cases with crossed pinning. This compared favourably with 

series by Nacht et al 
[ 9 ]

 (7.8 degrees). For cases with lateral pinning, the average loss of range of movement was 

8.4 degrees (range 0-14 degrees) which compares favourably with the series by Aronson and Prager 
[ 7 ]

 which 

demonstrated a loss of range of movement of 10 degrees. The difference with regard to loss of range of 

movement between the two groups was not statistically significant (p=0.204) with both groups showing 

excellent or good range of movements. In our series, no significant improvement in range of motion was 

observed between the sixth month exam and the final follow-up exam. It is therefore inferred that no significant 

improvement in the range of motion could be obtained after the first six months following surgery . Functional 

outcome following two types of pinning was evaluated according to Mitchell and Adams 
[ 13 ]

 criteria. In our 

series, the functional outcome following crossed medial – lateral pinning was excellent in 82% and good in 18% 

of cases. There were no poor results. This compared favourably with the series by Mostafavi
[ 8]

 with 88% 

excellent results. In our series cases treated with lateral pinning showed 71% excellent and 29% good results 

with no poor results. In the series by Aronson and Prager 
 [ 7 ] 

 excellent results were found in 88% and good 

results in 12%. 

 

V. Conclusion 
In our study, we observed that closed reduction and percutanous pinning is an excellent method of 

treatment of type III supracondylar fractures in children. Crossed medial and lateral pinning is the treatment of 

choice in these fractures, with careful technique which safeguards the ulnar nerve.We also observed that the 

lateral pinning is an equally good treatment especially for the grossly swollen elbows in which the medial 

epicondyle in barely palpable with increased risk of ulnar nerve injury during the placement of the medial 

pin.Both the methods offer consistently satisfactory functional and cosmetic results. 
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 COMPLICATIONS  

 
PIN TRACT INFECTION 
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