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Abstract
Background: In this study, we aimed to evaluate the functional outcomes and complications of Gartland type 3 patients treated
with lateral pinning and cross pinning in children aged between five and ten years.
Methods: Seventy-four fractures participated in the study, and the data were analyzed. Patients in the lateral pinning group
(n:41) were treated with the lateral entry pin alone, and patients in the cross pinning group (n:33) were treated with a combination
of 2 lateral entry pins and one medial entry pin. Age, gender, fractured side, Vong Baker pain scale score, duration of surgery,
postoperative complications, surgical approach, direction of pin application (lateral or cross), and Modified Flynn grading system
grade was noted.
Results: No statistically significant difference was found between lateral pinning and crossed pinning groups in terms of the
grade of the Modified Flynn grading system and complications (iatrogenic ulnar nerve damage, loss of reduction, and superficial
infection) (respectively, p: 0.138 and p: 0.991).
Conclusion: When both techniques were performed carefully, successful clinical results were observed. If the surgeon detects
intraoperative instability, s/he should not hesitate to pin the medial K-wire in order to increase stability.
Keywords: Pediatric Fractures, Supracondylar Humerus Fractures, Cross Pinning, Lateral Pinning.

INTRODUCTION
Pediatric distal humerus supracondylar fractures are the
most common fractures that account for more than 50%
of fractures around the elbow in children (1). Classically,
these injuries are divided into extension and flexion types.
The extension type is the most common type (2). The most
widely accepted classification of pediatric distal humeral
supracondylar fractures is the Gartland classification

(3). While type I fractures are typically treated non-

surgically, some type II and almost all type III fractures
usually require surgical intervention (4). Closed reduction
and percutaneous pinning is the universally accepted
treatment modality for displaced pediatric distal humerus
supracondylar fractures. Pin configuration has been the
focus of many recent research studies on the treatment of
type 3 fractures (5-7).

Cite this article as: Ayas MS, Öner K. Comparison of lateral pinning and cross pinning results in pediatric distal humerus supracondylar gartland type 3 fractures.
Arch Curr Med Res. 2021;2(3):177-181

Corresponding Author:
Muhammet Salih Ayas, Erzurum Regional Training and Research Hospital,
Department of Orthopedics and Traumatology, Erzurum, Turkey
E-mail: muhammetsalihayas@yahoo.com.tr

Content of this journal is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

177

Ayas et. al.

There are two common pin fixing techniques: lateral

clinic. A closed reduction maneuver was performed

and at least one lateral (8). Theoretically, cross-entry pins

closed reduction underwent open surgery with a lateral

pinning only and cross pinning with at least one medial
have the advantage of improved mechanical stability

of the configuration, however, this technique increases
potential injury to the ulnar nerve (9, 10). Although injury
to the ulnar nerve can be avoided, only lateral entry

pins can reduce the mechanical stability of the structure

(11). Biomechanical tests have shown that both medial
and lateral cross pinning is more advantageous (12, 13).
Nevertheless, the risk of iatrogenic ulnar nerve injury

during medial pin placement preoccupies surgeons in
medial pin placement (14).

In this study, it was aimed to analyze the functional
outcomes and complications of Gartland type 3 patients

aged between five and ten years who were treated with
lateral pinning and cross pinning.

to all fractures, and patients who could not achieve
approach. An anterior open approach was performed to

patients with preoperative anterior interosseous nerve

(median nerve) injury. After reduction, it was stabilized
in the reduction position provided under the scope with

two or four percutaneous K-wires (k-wires determined
according to the patient’s age and bone cortex thickness).
Two K-wires were placed laterally as standard procedure.

A third K-wire was placed medially in a mini-open not
exceeding a total of 3 K-wires, with stability assessed by
the intraoperative C-arm fluoroscopy system. After the

wires were cut, the ends were bent and left on the skin.
After the K-wire dressing, the elbow joint was splinted to

be immobilized in neutral rotation and 90° flexion position
for three weeks.
Postoperative

MATERIALS AND METHODS

follow-up

was

made

routinely,

radiologically, and clinically at the first, second, third,

This study was approved by the Erzurum Regional

Training and Research Hospitals’ local ethics committee
(Date: 21.06.2021 No: KAEK 2021/12-199), and the study
was conducted according to the Declaration of Helsinki
1975. Between May 2017 and May 2020, 99 patients

with pediatric distal humerus supracondylar fractures
who were hospitalized and planned for surgery were

identified. Inclusion criteria were defined as; patients with
a Gartland type 3 supracondylar fracture, aged between

five and ten years, and at least 12 weeks of follow-up.
Patients who had multiple fractures at the time of injury

(n:11), whose data could not be accessed (n:8), and whose
follow-up was delayed (n:7) were excluded from the

fourth, sixth, eighth, twelfth, twenty-fourth weeks and
at the end of the first year. The splint was terminated

in the third week. Active movements were encouraged
by teaching the child and family without removing the

K-wires. In the fourth week, the K-wires were removed
in the orthopedic clinic. Active-passive movements of the

elbow were started. Exhausting - demanding activities
were restricted for another four weeks.

Pain assessment was performed with the Wong–Baker
Faces Pain Rating Scale preoperatively and at the 12th-

week clinical examination (15). The children were asked to
choose the facial expression that best described their pain.

study. After applying our criteria, the medical data of 74

Evaluation of clinical results was made with the modified

underwent surgery for a Gartland type III pediatric distal

first year (16,17). Modified Flynn grading system’s criteria

analyzed retrospectively.

degree) and functional factor (motion loss in degrees).

The recorded data were as follows; age, gender, fractured

- Good (6 to 10)] / Unsatisfactory [Fair (11 to 15) – Poor

patients (31 boys and 43 girls, mean age 7.08±1.42) who

Flynn grading system at 12 weeks and at the end of the

humerus supracondylar fracture were documented and

include two factors: Cosmetic factor (loss of carrying angle

side (right or left), vong Baker pain scale score, operation

time, postoperative complications, surgical approach,
number of pins, direction of pin application (lateral or
cross), and Modified Flynn grading system grade.

interventions

were

according to whichever cosmetic or functional factor

was worse (18). The range of motion of the joint was
considering passive movements. Restoration of a full

performed

under

general

anesthesia by a surgical team working in the same
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(>15)]. The final modified Flynn grade result was noted

measured with the goniometer. Measurements were made

Surgical technique
All

Results were grouped into satisfactory [Excellent (0 to 5)

range of motion of the elbow was defined as the range of
elbow flexion/extension less than 5° as measured by the
uninjured elbow (19).
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Statistical Analysis

RESULTS

While making the statistics of the study,
numerical data were given as mean and standard
deviation, and categorical data were given
as numbers and percentages in descriptive
statistics. The distribution of numerical data
was analyzed with histogram graphics. Student
t-test and Mann-Whitney U test were used after
checking the suitability of the numerical data to
the normal distribution in two separate groups.
Chi-square and Fisher’s Exact test were used to
compare categorical data. P significance value
was accepted as 0.05. SPSS 23.0 package program
was used in the analysis.

A total of 74 people were included in the study. While 41 of the
patients were in the lateral pinning group, 33 of them were in
the cross pinning group ( Figure 1.). The mean age of all patients
was 7.08±1.42. No significant age difference was observed
between the groups in the study (p: 0.173). 41.9% (n:31) of the
patients were female and 58.1% (n:43) were male. In the study, no
significant difference was observed between the groups in terms
of gender (p: 0.302). There was no significant difference between
the groups in terms of parties (p: 0.898). Some descriptive data
of the patients and the differences between the groups are given
in Table 1. In the study, no statistically significant difference
was found between the groups in terms of Modified Flynn
grading system, Common Modified Flynn grading system, and
complications (respectively; p: 0.138 and p: 0.991) (Table 1).

Table 1. Analysis of demographic data
Features

Lateral pinning
group (n:41)

Cross pinning group
(n:33)

p

Age (Mean±SD )

6.88±1.52

7.33±1.26

0.173

Girl

26

17

0.302

Boy

15

16

Right

18

14

Left

23

19

Preoperative neurological
examination

No

39

32

Anterior interosseous nerve injury 2

1

Surgical approach

Closed

29

26

Open

12

7

Surgical approach in detail

Closed

29

26

Anterior

2

0

Lateral

10

7

Yes

4

4

No

37

29

No

37

29

Iatrogenic ulnar injury

1

1

Reduction loss

1

1

Superficial infection

2

2

Flexion

2

1

Extension

39

32

Excellent

32

19

Good

7

8

Fair

2

5

Gender
Side

Complication
Complications in detail

Fracture type
Modified Flynn grading system
results in detail

Modified Flynn grading system
results

Poor

0

1

Satisfactory

39

27

Unsatisfactory

2

6

0.898
0.689
0.430
0.397

0.745
0.991

0.689
0.138

0.067
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There was no significant difference between the groups in terms of operation time (min), Preop vong Baker pain scores, and
Postop vong Baker pain scores (Table 2).
Table 2. Comparison of operation time and pain score results between groups
Groups
Lateral pinning group (n:41)
Min.

Mean

SS

Min.

Max.

Mean

SS

p

5

9

6.88

1.52

5

9

7.33

1.26

0.173

20

75

31.68

10.92

19

65

35.85

12.03

0.203

Wong–Baker Scale Score

6

10

7.17

1.26

6

10

7.27

1.48

0.904

Wong–Baker Scale Score

0

2

0.10

0.43

0

2

0.18

0.58

0.476

Age
Operation time (min)

Max

Cross pinning group (n:33)

DISCUSSION

medial pins leads to more extended operations, it does

Pediatric distal humerus supracondylar fractures are the

not result in a higher incidence of complications.

most common injuries around the elbow and usually occur

In another study comparing lateral and cross pinning

pediatric distal humerus supracondylar fractures is surgery.

evaluated; a statistically significant difference about

the optimal K-wire configuration technique (12, 13, 21). The

was stated that if a standard technique is followed, there

in the first decade of life (20). The treatment of displaced

by Maity et al. (27) 160 supracondylar fractures were

There is no accurate consensus on the appropriateness of

complications was not found between the two groups. It

two most preferred techniques are the cross K-wire or just

will be no difference in terms of effectiveness and safety.

lateral K-wire techniques (5, 6). In our study, we also did not

find a statistical difference between lateral pinning and cross

pinning in terms of functional results and complications in
Gartland type 3 distal humerus supracondylar fractures in
children aged between five and ten years.
Cross

pin

fixation

of

a

pediatric

potential risks of lateral pinning with only two K-wires

(risk of poor functional outcome) and crossed K-pins
(risk of iatrogenic ulnar nerve injury), it was suggested

the recommended technique for the treatment of
distal

humerus

supracondylar fracture was first described in 1948 (22).

Although there is a risk of iatrogenic ulnar nerve injury in

this technique, the cross K-wire pinning technique continues
to be used today with excellent results and low morbidity

(5, 6, 11). We consider that the average of 5% ulnar nerve

injury reported in the literature can be prevented by clever
placement using the medial mini-open technique (23-25). In

our study, we observed iatrogenic ulnar nerve damage in
1 patient in each group, and this was below the literature
average.

In a study conducted by Kwak-Lee et al. (26), the crossed
pinning technique was performed on 47 patients, and it was
reported that iatrogenic ulnar pin terrain was not observed

in any of the patients. It was suggested that the medial

pinning was safe to use when an appropriate technique was
followed. It was also argued that although insertion of the
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In a meta-analysis conducted in 2018; considering the

pediatric distal humerus supracondylar fractures as the
lateral access technique. Moreover, it was stated that the

stability of the fracture fixation with a third k-wire placed
laterally could be increased and that extra K-wire may

be an option for surgeons who want to avoid the medial
pinning. It was also indicated that additional protective

measures should be taken for the ulnar nerve by surgeons
who want a more stable structure with the cross-entry
technique (11).

Our study has several limitations. First, it was a
retrospective

study,

and

no

randomization

was

performed. Another limitation was that the number
of patients included in the groups was not very high.
Randomized and prospective studies involving bigger
groups are needed for better results.

Consequently, when performed carefully, both techniques

yield successful clinical results. When medial K-wire
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placement is desired, ulnar nerve iatrogenic injury can
be minimized when the K-wire is placed using a careful
mini-open technique. If the surgeon detects intraoperative
instability, s/he should not hesitate to pin the medial
K-wire in order to increase stability.

13. Lee SS, Mahar AT, Miesen D, Newton PO. Displaced pediatric
supracondylar humerus fractures: Biomechanical analysis of
percutaneous pinning techniques. J Pediatr Orthop. 2002;22(4):440–3.
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