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DORGAN'S TECHNIQUE FOR SUPRACONDYLAR FRACTURES
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ABSTRACT

Background & Objectives: Supracondylar humerus fractures are one of the most common fractures in
childhood. The traditional treatment utilizing cross-K-wire fixation is biomechanically stable, it poses a
considerable risk of ulnar nerve injury. Dorgan's technique, employing lateral cross K-wires, presents a
viable alternative by reducing the complication rate. This study assessed the outcomes of standard cross-K-
wire fixation compared to Dorgan's technique in paediatric patients for treatment of type III supracondylar
fractures.

Methods: A comparative cross-sectional study was conducted at the Department of Orthopaedics, Mayo
Hospital, Lahore. A total of 72 paediatric patients with Gartland type III supracondylar fractures were
randomly distributed to two groups: Group A (n=36) received traditional cross K-wire fixation, while Group
B (n=36) received Dorgan's technique. Patients were monitored for six weeks, and outcomes were evaluated
based on operative time, ulnar nerve injury, union rate, pin track infection, as well as cosmetic and functional
outcomes as per Flynn's criteria.

Results: The incidence of ulnar nerve palsy was less in Group B (p = 0.013). Fracture healing rate was higher
in Group B (88.9% vs 77.8%) (p = 0.206). Based on Flynn's criteria, Group B demonstrated significantly
superior cosmetic (58.3% vs 47.2% excellent, p < 0.001) and functional results (52.8% vs 44.4% excellent, p
<0.001) than Group A.

Conclusion: Dorgan's technique had less incidence of ulnar nerve injury and better cosmetic and functional
results than traditional cross K-wire fixation. Furthermore, it provides a safer and similarly effective option
for addressing type III supracondylar humeral fractures in children.

Keywords: Gartland type III fracture, K-wire fixation, Supracondylar humerus fracture, Dorgan's technique,
ulnar nerve injury.
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of the most common types of humerus fractures

in children. Around 55% to 80% of all elbow
fractures in children are supracondylar, accounting
for almost 2/3rd of elbow injuries in children requiring
operative management. Supracondylar fractures usually
result from a fall from a height, participation in sports,
or recreational activities. It is usually treated as an
emergency in children."

S upracondylar fractures of the humerus are one
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In 1959, Gartland classified the supracondylar fractures
on the basis of displacement. Type I, are the non-dis-
placed fractures and are generally managed with immo-
bilization through the collar-and-cuff. Type II fractures
mostly require closed reduction and are a displaced
type of fracture. All type III fractures are ideally treated
through closed reduction and are stabilized through
percutaneous wiring.’

There is a persistent debate concerning the optimal
configuration of the K-wires for the stabilization of
type Il and type 11l supracondylar fractures. Swenson
and Flynn, indicate the use of two pins in a cross-wire
technique. This technique uses two K-wires, with one
being placed into the lateral condyle and the other into
the medial condyle. However, this method carries a
hazard of injury to the ulnar nerve from the medial
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wire as it traverses through the medial condyle, with
a reported rate of up to 6%." According to Dugi¢ et al.,
the ulnar nerve injury could be prevented by insertion
of wires through the lateral epicondyle.’ The avoidance
of a medial K-wire placement serves to protect the
ulnar nerve. Nevertheless, it is considered to have less
biomechanical stability compared to the configuration
through cross-K-wires.’

From a biomechanical perspective, the stability offered
by two lateral pins in the parallel direction is inferior.”
Dorgan’s technique, which involves the usage of two
crossed wires in the lateral direction, ensures a fixation
with high biomechanical stability and mitigates the
hazard of injury to the ulnar nerve.’ This technique is
named in honor of Dr. John Dorgan, a consultant ortho-
paedic surgeon at Alder Hey Children’s Hospital in
Liverpool, who developed this lateral cross-pinning
method.’

This study aimed to analyze and compare the effective-
ness of standard percutaneous cross-K-wires versus
lateral cross-K-wires methods in addressing type 111
unstable supracondylar fractures in pediatric patients
interms ofuniontime and iatrogenic ulnarnerve injury.

METHODS

A comparative cross-sectional study was conducted
at the Department of Orthopaedics, Mayo Hospital,
Lahore, from 15th February 2025 to 15th August 2025.
The patients aged below 12 years of both genders
presenting with the Gartland Type III supracondylar
fracture of the distal humerus within 24 hours of injury
were included. Patients with open fractures, multiple
fractures, and associated neurovascular injury were
excluded.

A total sample size of 72 patients, divided into two
groups of 36 each, was calculated based on a 95%
confidence level and an absolute precision of 9%. The
anticipated percentage of pin track infection for
Dorgan’s technique was estimated at 3.3%, while for
the cross K technique was 4.4%."

Written informed consent was obtained from all partici-
pants, and their personal information was not recorded
to maintain anonymity. The institutional review board
of the King Edward Medical University approved the
study with the IRB no.414/ARA/KEMU/25 dated
14-22025.

Non-probability consecutive sampling technique was
used for the recruitment of the participants. Demographic
information as age, gender, side of fracture, and dura-
tion of injury, was recorded. Before surgery, an X-ray

was performed to check and classify the fracture accor-
ding to the Gartland classification. Patients were ran-
domly assigned to two groups using a lottery method,
with 36 individuals in each group. Patients in Group
A and Group B undergo conventional cross K-wires
and Dorgan’s technique for supracondylar fracture.

All surgeries were performed under general anesthesia
on a radiolucent table along with an image intensifier.
The affected upper limb was prepared and draped.
The surgeon reduced the fracture by traction and
manipulation through a closed technique, countertrac-
tion provided by an assistant, and the reduction was
verified using the image intensifier. The hand was
positioned in pronation, with the elbow fully flexed to
sustain the reduction. Confirmation of fracture reduc-
tion was achieved in anteroposterior and lateral views
via an image intensifier.

For the conventional cross K-wire technique, a K-wire,
measuring 1.5 - 2 mm in diameter, was inserted in the
lateral condyle, passing through the fracture and exten-
ding to the medial cortex, while a second wire of the
same size was inserted in the medial condyle through
the lateral cortex on the opposite side. In Dorgan’s
technique, a K-wire of 1.5 - 2 mm was inserted from
the lateral condyle through the fracture into the medial
cortex of the humerus, and a second K-wire was inser-
ted proximally to the fracture from the lateral cortex in
an antegrade direction into the medial condyle, without
breaching the cortex of the medial condyle.

An above-elbow backslab was applied to all patients
for a duration of two to three weeks, and ulnar nerve
injury was assessed immediately as the effect of anaes-
thesia faded. Patients were discharged on the following
day of surgery and were followed at intervals of 2, 4,
and 6 weeks. With each visit, patients undergo an X-
ray to check the union. The time required for union
was also recorded for each patient. After two weeks,
the backslab was removed, and range of motion exer-
cises began, while still ensuring the fixation was pro-
tected with a polysling for an additional two weeks.
After six weeks, all patients had their K-wires removed.
During the final visit, the assessment of radiological
union or malunion was conducted using radiographs
in anteroposterior and lateral views. The functional
outcome was evaluated according to Flynn’s criteria,
which categorized the outcome as excellent, good,
fair, or poor.

Data was analysed using the Social Package for Statis-
tical Analysis (SPSS) version 27. Quantitative vari-
ables such as age, duration of fracture, and operative
time were expressed as mean + standard deviation.
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The qualitative variables, as gender, anatomical site,
incidence of ulnar nerve palsy, pin track infection,
union rate, and Flynn’s criteria (Excellent, Good, Fair,
Poor), were presented as frequency and percentage.
Independent sample t-test was used for comparison
of operative time across both groups. Chi-square test
was used for comparison of the incidence of ulnar
nerve palsy, pin track infection, union of fracture, and
Flynn’s criteria across both groups. A p-value of less
than 0.05 was deemed statistically significant.

RESULTS

The mean age of participants was 6.72 + 2.75 years. The
majority of the participants were male 44 (61.1%),
and had a fracture of the leftside 49 (68.1%). (Table 1)

The operative time was significantly reduced in Group

Table 1: Baseline Charateristics of Participants

Variables Group A Group B Total
Age (Years) | 6.61£2.70 | 6.83 £2.83 [6.72+2.75
Gender

Male 21 (58.3%) | 23 (63.9%) |44 (61.1%)
Female 15 (41.7%) | 13 (36.1%) | 28 (38.9%)

Side of fractu

re

Right 12 (33.3%) | 11(30.6%) |23 (31.9%)

Left 24 (66.7%) | 25 (69.4%) | 49 (68.1%)

Duration of | 12.224+6.20 | 10.91 £ 6.14 | 11.56+6.16
fracture
(Hours)

Table 2: Comparison of operative outcomes of
Group A and Group B:

Variable GroupA | GroupB | 2
value
Operative Time | 30.41+4.48 |33.36+6.24( 0.004
(Minutes)
Ulnar nerve palsy | 8 (22.2%) 1(2.8%) | 0.013
Pintrack infection | 6 (16.7%) | 5 (13.9%) | 0.743
Union of fractures | 28 (77.8%) |32 (88.9%)| 0.206

Flynn’s Criteria

Cosmetic Factor

Excellent 17 (47.2%) |21 (58.3%)
Good 12 (33.3%) |10 (27.8%) <0.001
Fair 7 (19.4%) | 5 (13.9%)
Functional Factor
Excellent 16 (44.4%) |19 (52.8%)
Good 14 (38.9%) |13 (36.1%) <0.001
Fair 6 (16.7%) | 4 (11.1%)

A(30.41 £4.48 vs 33.36 £ 6.24 minutes) (p = 0.004).
Additionally, incidence of ulnar nerve palsy was less
in Group B (2.8% vs 22.2%) (p = 0.013). Utilizing
Flynn’s criteria, the cosmetic results were significantly
more favourable in Group B, with 58.3% classified
as excellent compared to 47.2% in Group A(p < 0.001).
Functional outcomes also favoured Group B, where
52.8% achieved excellent results compared to 44.4%
in Group A (p <0.001). (Table 2)

DISCUSSION

Supracondylar fractures of the humerus are among
the most common elbow injuries in children, with
surgical stabilization being the preferred treatment
for displaced type III fractures. This study indicated
that while the traditional cross-K-wire method had a
shorter operative time, Dorgan’s lateral cross-wiring
technique offered enhanced safety against ulnar nerve
palsy and resulted in improved cosmetic and functional
outcomes.

Following the treatment of supracondylar fractures,
ulnar nerve palsy was observed in merely 2.8% of
patients utilizing Dorgan’s technique, then 22.2% of
patients with the traditional K-wiring method, sugges-
ting that Dorgan’s technique is associated with a reduced
occurrence of ulnar nerve palsy. Ducic¢ et al. indicated
that in the comparison between conventional pins and
Dorgan’s lateral wires for pediatric supracondylar
fractures of the humerus, 9.9% of patients with the
standard configuration of Kirschner pins had nerve
injury, whereas no nerve injury occurred in patients
treated using Dorgan’s technique.’ Correspondingly,
Afaque et al. also reported that 2 patients from the
cross-wire group experienced sensations of tingling
and paraesthesia in the region of the ulnar nerve, yet
their motor functions were intact, as observed two days
post-operatively." The results of these investigations
align with our research, suggesting that lateral K-wires
play a more effective role in preventing neurological
damage.

Regarding Flynn’s criteria, Dorgan’s technique had
better outcomes for both cosmetic and functional
factors than the cross K-wire technique. Afaque et.al
reported that Flynn’s grading was excellent in 26 patients
receiving lateral K-wires for supracondylar fractures,
and in patients receiving cross K-wires, Flynn’s score
was excellent in 24 patients." Pavone et al. presented
a comparison between Dorgan’s technique and cross
K-wire for the surgical intervention of supracondylar
fractures. As per Flynn’s criteria, the cross K-wire
group attained excellent cosmetic results in 94.4% of
the participants and a good outcome in 5.6% of the
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participants. The functional aspect was regarded as
satisfactory in 94.4% participants. In Dorgan's tech-
nique group, both cosmetic and functional outcomes
were deemed satisfactory for 100% patients.” Naik et.
al had also reported that 22 patients (78.6%) achieved
excellent outcomes, 5 patients (17.9%) had satisfactory
results, and 1 patient (3.5%) experienced an unsatis-
factory cosmetic outcome in the cross-pin group. The
functional aspect was also satisfactory for 27 patients
(96.4%). In the lateral pin group, the cosmetic factor
was rated as excellent for 23 patients (79.3%) and good
for 6 patients (20.6%). Furthermore, the functional
factor was satisfactory for all patients in the lateral pin
group.”

The operative time in GroupAwas 30.41+4.48 minutes,
which was less than in Group B, 33.36 & 6.24 minutes.
These results suggested that the duration of time neces-
sary for the fixation of supracondylar fractures via
Dorgan’s technique exceeded that of the conventional
cross K-wire fixation. According to Duci¢ et al., the
procedure's duration was increased (mean 36.54 +
5.65 min) and the exposure to radiations was elevated
(mean 10.19£2.70 exposures) in group that underwent
Dorgan’s method, as opposed to conventional technique
(mean 28.66 + 3.76 min and 7.54 + 1.63 exposures).’
Rizk et al. have also indicated similar observations
regarding the procedure's duration, with a difference
having a statistical significance (p=0.001). Dorgan’s
approach took more time (mean, 25.45+5.2 min) com-
pared to the standard cross-pinning method (mean,
16.3444.5 min)."

This study has some limitations. The limited sample
size may constrain the generalizability of the results
to broader populations. The follow-up duration was
adequate to evaluate early outcomes, it may not comp-
rehensively address long-term complications such as
growth disturbances or late deformities. Lastly, despite
efforts to minimize them, variations in surgical tech-
niques and the experience of the surgeon may have
impacted the results. It is advisable to conduct future
multi-center studies with a large sample size and pro-
longed follow-up periods to confirm these outcomes
and further evaluate the efficacy and safety of Dorgan’s
technique.

CONCLUSION

Dorgan’s technique using lateral crossing K-wires for
Gartland type III supracondylar fractures of the humerus
in paediatric age, achieves more favourable clinical
outcomes relative to the traditional cross K-wire tech-
nique. The significant decrease in ulnar nerve palsy
emphasizes its safety advantage. Therefore, Dorgan’s

technique ought to be considered a preferred fixation
method in surgical management of unstable paediatric
supracondylar fractures of humerus.
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