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Abstract

Background Subtrochanteric and supracondylar femur

fractures are difficult injuries to treat in children. Although

elastic stable intramedullary nails are commonly used for

pediatric femur shaft fractures, there is little information on

their effectiveness for managing pediatric subtrochanteric

and supracondylar femur fractures.

Questions/purposes We (1) evaluated radiographic union

rates and fracture alignment after elastic nailing of pedi-

atric subtrochanteric and supracondylar femur fractures, (2)

identified complications, and (3) determined risk factors for

complications.

Methods Between 2005 and 2011, 36 subtrochanteric

fractures and eight supracondylar femur fractures were

treated with elastic stable intramedullary nails and had

complete followup until clinical and radiographic union.

Elastic nailing was used for subtrochanteric fractures in

children 5 to 12 years of age or after failed spica cast

treatment in younger children and for displaced supra-

condylar fractures in children older than 5 years. Fracture

alignment and union were measured on radiographs, and

complications were identified from review of patient

charts. Patients with and without complications were

compared using nonparametric tests to identify risk

factors.

Results All fractures healed; 23 of 33 (70%) subtro-

chanteric femur fractures and five of seven (71%)

supracondylar femur fractures healed with anterior angu-

lation of about 5�. For subtrochanteric fractures,

complications included repositioning/removal of nails

before radiographic union (n = 4), malunion (n = 2),

fracture (n = 1), irritation (n = 1) at nail insertion site, and

limb length discrepancy (n = 1); despite these complica-

tions, there were 22 (61%) excellent, 12 (33%) satisfactory,

and only two (6%) poor outcomes. For supracondylar

fractures, complications included infection after nail

removal (n = 1) and nail site irritation (n = 2); there were

three (38%) excellent, five (62%) satisfactory, and no poor

outcomes. Complications were more likely after subtro-

chanteric fracture during motor vehicle accident

(p = 0.045).

Conclusions Although complication rates are high with

elastic nailing for pediatric subtrochanteric (22%) and

supracondylar (38%) femur fractures, elastic nailing rep-

resents an important option for difficult-to-manage femur

fractures.
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Introduction

Elastic stable intramedullary nailing is widely used for the

management of pediatric femur shaft fractures [6, 11, 15,

21]. Displaced femur fractures involving the proximal

metadiaphysis (subtrochanteric) or the distal metadiaphy-

sis (supracondylar) can be difficult to treat due to inherent

fracture instability, a short metaphyseal fragment, and

close proximity of the fracture to the growth plate

[20, 22].

Subtrochanteric femur fractures are uncommon injuries

in children, representing only 4% to 10% of pediatric

femur fractures [4, 8]. Due to lack of a uniform definition

of subtrochanteric fractures in children and varied fracture

patterns, many studies tend to combine proximal shaft

fractures with subtrochanteric fractures and report higher

incidence rates for these fractures [7, 26]. Several unique

characteristics make these fractures difficult to manage [7,

10, 22, 26]. One characteristic is a short proximal meta-

physeal fragment, which usually displaces in flexion,

abduction, and external rotation, causing difficulty in

obtaining and maintaining reduction. The common fracture

patterns (oblique or spiral) impart instability to the frac-

ture, especially in maintaining length. The remodeling

potential of these fractures is limited, as the growth from

the proximal femur is less than the growth from the distal

femur.

Supracondylar femur fractures are another uncommon

and difficult-to-manage subset of injuries, with a reported

prevalence of 1% to 12% of all pediatric femur fractures [3,

29]. These fractures are classified based on displacement

and presence of pathologic bone [29]. Several unique

characteristics make these fractures challenging to manage.

When displaced, the short distal metaphyseal fragment and

associated pull of gastrocnemius or adductors make it

difficult to obtain and maintain reduction, especially with

nonsurgical treatment. The effect of this fracture on the

adjacent growth plate is not known. Since some of these

fractures are pathologic, it can limit the purchase of

internal fixation.

Elastic nailing has been described as a potential treat-

ment for both pediatric subtrochanteric and supracondylar

femur fractures [5, 12], but its effectiveness for managing

subtrochanteric fractures has only been minimally reported

[14, 22], and its effectiveness for managing supracondylar

fractures has never been reported.

We therefore (1) evaluated union rate and fracture

alignment on radiographs after elastic nailing of pediatric

subtrochanteric and supracondylar femur fractures, (2)

identified complications associated with the use of elastic

nailing, and (3) determined risk factors for the development

of complications.

Patients and Methods

Study Design

This study was approved by our institutional review board.

We reviewed hospital records of 223 patients younger than

18 years treated with elastic stable intramedullary nails for

a femur shaft fracture between January 2005 and March

2011. This represented 52% of the femoral shaft fractures

(223 of 433) treated at our hospital during this period.

To be included, selected patients were required to have

(1) either a subtrochanteric or supracondylar femur frac-

ture as confirmed on radiographs, (2) operative treatment

with elastic nailing, and (3) followup until complete clin-

ical and radiographic union or a minimum of 1 year.

Subtrochanteric femur fractures were defined as fractures

within 10% of total femur length below the lesser tro-

chanter [22]. The total femur length was measured on

preoperative or postoperative femur radiographs (Fig. 1).

Supracondylar femur fractures were defined as fractures

within the supracondylar region, extending from the fem-

oral physis distally to proximally, a distance equivalent to

the measurement of the widest part of the physis on AP

radiographs (Fig. 2) [28]. Exclusion criteria included

having (1) a congenital disorder, (2) an incomplete/

impending fracture, or (3) incomplete medical records.

Seven patients with subtrochanteric fractures were exclu-

ded (one impending fracture, two with osteogenesis

imperfecta, two with cerebral palsy, two with spina bifida).

Indications for elastic nailing differed by fracture location.

During the study period, in general, elastic nailing was

used for subtrochanteric fractures in children 5 to 12 years

of age or after failed spica cast treatment in younger

children, with plating and rigid intramedullary nailing as

other options. Elastic nailing was generally used for dis-

placed supracondylar fractures in children older than

5 years; however, depending on the physician’s prefer-

ence, K-wires or plates were other treatment options.

Patient Demographics

Medical charts were reviewed for age, sex, weight,

mechanism of injury, fracture type (transverse/short obli-

que: \ 30� angulation; long oblique or spiral: [ 30�
angulation [28]), fracture comminution according to the

Winquist-Hansen classification [31], associated injuries,

date and time of surgery (before or after 5 pm), nail size,

postoperative immobilization, and date of implant removal.

Based on inclusion and exclusion criteria, we identified

a group of 44 children (36 with subtrochanteric and eight

with supracondylar femur fractures) whose injuries were
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managed using elastic nailing. All fractures were closed

fractures without any neurovascular deficits. Subtrochan-

teric fractures were identified in 26 boys and 10 girls with a

mean ± SD age of 6.5 ± 2.7 years (range, 1–12 years)

(Table 1). Elastic nailing has been previously reported in

very young children (younger than 2 years) with femoral

shaft fractures [2]. The youngest patient in our sample was

treated with elastic nailing after failing two closed reduc-

tions and spica cast treatments, with persistent reangulation

into varus and flexion. Two patients had bilateral femur

fractures, but only the side with the subtrochanteric fracture

was included for our study. Associated injuries included

odontoid fracture (n = 1), ipsilateral metacarpal fracture

(n = 1), and ipsilateral acetabular and metatarsal fracture

(n = 1). All four patients younger than 4 years had failed

initial spica cast treatment. Supracondylar femur fractures

were identified in two boys and six girls with a mean age of

9.0 ± 2.6 years (range, 6–14 years) (Table 1). Four of

these patients had pathologic fractures involving non-

ossifying fibroma of the distal femur.

Surgical Description

For subtrochanteric femur fractures, two nails were inser-

ted, one medial and one lateral, into the distal femoral

metaphysis and driven retrograde to the fracture site, as per

the surgical principles outlined by Metaizeau [18]. The

technique was modified so that the medial nail would

advance into the femoral neck, just short of the proximal

femoral physis. The lateral nail was advanced and inserted

into or through the trochanteric apophysis (Fig. 3) [22].

For supracondylar femur fractures, two nails were inserted

(both laterally) either in the antegrade direction from just

below the greater trochanter (one nail was C-shaped, one

nail was S-shaped) in five patients or in a retrograde

direction from just above the distal femoral physis in three

patients; the choice of antegrade or retrograde nail inser-

tion was based on surgeon preference (Fig. 4). An attempt

was made to position both nails such that the tips were

pointing in opposite directions on AP and lateral views

[24]. The stability of the fracture was assessed under

fluoroscopic guidance and selective postoperative immo-

bilization was used. Patients were advised against

weightbearing activities until clinical and radiographic

healing was confirmed. Once radiographic fracture union

was confirmed, nails were routinely removed. This was

performed in 34 of 36 (94%) patients with subtrochanteric

fractures at a mean of 5.7 ± 5.9 months after the initial

surgery and in seven of eight (88%) patients with supra-

condylar fractures at a mean of 5.2 ± 1.4 months after the

initial surgery.

Fig. 1A–C (A) Subtrochanteric femur fracture is defined when the

fracture is within 10% of total femoral length below the lesser

trochanter. (B) The total length of the femur is measured from the top

of the femoral head to the distal aspect of lateral femoral condyle.

(C) Supracondylar femur fracture is defined on an AP radiograph as a

fracture within a square box whose sides are equivalent to the

measurement of the distal femoral physis.
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Radiographic Evaluation

Implant position and coronal and sagittal plane angulation

on the final AP and lateral radiographic views, respectively,

were measured once by a single physician rater. Fracture

healing was defined as bridged femoral cortices (three or

four of four cortices) on AP and lateral views [30]. Mal-

union at latest followup was defined as angulation of greater

than 10� on AP or lateral view.

Complications and Risk Factors

Complications, including patient-reported symptoms and

unexpected return to the operating room, were identified by

medical chart and radiographic review. The outcome

scoring system proposed by Flynn et al. [6] was used to

classify the results of elastic nailing treatment as excellent,

good, or fair based on malalignment, leg length inequality,

pain, and complications (Table 2). Statistical analyses were

performed for the subtrochanteric femur fracture group.

The percentages of complications were calculated. Patients

with and without complications were compared in terms of

sex and affected side using Fisher exact tests; cause of

injury, fracture type, and postoperative treatment using chi-

square tests; nail size and comminution grade using

Cochran-Armitage trend tests; and degree of varus and

valgus using Mann-Whitney tests. Nonparametric tests

were selected due to the small sample size and nonnormal

distribution of data. Accordingly, medians and interquartile

ranges are reported for these comparisons instead of means

and SDs as reported for all other variables in the study.

Descriptive statistics were used to describe the supracon-

dylar femur fracture group. Statistical significance was set

at p values of less than 0.05.

Results

Radiographic Results

The majority of fractures healed with anterior angulation

(apex anterior). Of the subtrochanteric fractures, 11 of 32

(34%) healed in varus (5� ± 4�), 14 of 32 (44%) healed in

Fig. 2A–E (A) A long oblique subtrochanteric fracture is shown. (B)

During elastic nailing, the medial nail is inserted further along the

femoral neck and the lateral nail is advanced into or through the

greater trochanter. (C) The lateral view helps to verify the position of

the nail tips and avoid perforation of the femoral neck. (D, E) The

nails are cut so that they are at or just above the level of distal femoral

physis and fracture reduction and stability should be confirmed at the

end of the procedure.
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valgus (4� ± 2�), 23 of 33 (70%) healed with anterior

angulation that was apex anterior (5� ± 3�), and five of 33

(15%) healed with posterior angulation that was apex

posterior (5� ± 1�). Of the supracondylar fractures, two of

seven (29%) healed in varus (5� ± 4�), three of seven

(43%) healed in valgus (4� ± 2�), five of seven (71%)

healed with anterior angulation (5� ± 3�), and one of seven

(14%) healed in posterior angulation (4� ± 0�). No non-

unions were identified in either fracture group.

Complications

Of the 36 patients with subtrochanteric femur fractures,

eight (22%) patients had a total of nine complications

(Table 3). Four patients returned to the operating room for

repositioning/removal of nails before complete radio-

graphic fracture union at around 2 months after the initial

surgery. Critical analysis of postoperative radiographs of

these patients revealed that the nails could have been

inserted further into the femoral neck and into the greater

trochanter. One patient sustained a fracture at the nail

insertion site after a fall, and the fracture was treated with

cast immobilization with nails retained (Fig. 5). One

patient had irritation at the nail entry site. One patient had a

2-cm limb length discrepancy, and two patients had mal-

union (one had 14� varus, one had 11� procurvatum); none

of these three patients had symptoms requiring any treat-

ment. No complications were encountered during nail

removal. Five patients sustained iatrogenic comminution of

the fracture (three Type II, two Type III) at the time of nail

insertion, and these were identified on intraoperative fluo-

roscopic imaging. Careful evaluation of preoperative

radiographs revealed a nondisplaced butterfly fragment in

all five patients with iatrogenic comminution of the frac-

ture. Despite complications, there were 22 (61%) excellent,

12 (33%) satisfactory, and two (6%) poor final outcomes,

based on the criteria of Flynn et al. [6], after elastic nailing

of subtrochanteric femur fractures (Table 2).

Of the eight patients with supracondylar femur frac-

tures, three (38%) had complications. Two patients had

irritation at the nail insertion site, and one patient sustained

a deep wound infection after removal of the antegrade

nails from the greater trochanter that required surgical

drainage and intravenous antibiotics. No patients had

malunion or limb length discrepancy. There were three

(38%) excellent, five (62%) satisfactory, and no poor final

outcomes after elastic nailing of supracondylar femur

fractures (Table 2).

Risk Factors for Complications

Complications were more common in patients whose

subtrochanteric fractures were caused by motor vehicle

accidents than after falls or sports injuries (p = 0.045;

Table 4). Patients who had complications did not differ in

age (p = 0.62), sex (p = 0.08), weight (p = 0.56), frac-

tured limb (p = 0.71), fracture type (p = 1.00), fracture

comminution (p = 0.69), time of surgery (p = 1.00), or

nail size (p = 0.06), when compared to patients without

complications.

Table 1. Characteristics of pediatric patients with subtrochanteric

and supracondylar femur fractures treated with elastic stable intra-

medullary nails

Variable Subtrochanteric Supracondylar

Age (years)* 6.0 (5.0–8.8) 9.0 (7.0–10.0)

Sex (number of patients)

Male 26 (72%) 2 (25%)

Female 10 (28%) 6 (75%)

Weight (kg)* 24 (18–29) 30 (26–41)

Fractured limb (number of patients)

Left 16 (44%) 4 (50%)

Right 20 (56%) 4 (50%)

Fracture type (number of patients)

Transverse 8 (22%) 4 (50%)

Oblique/spiral 28 (78%) 4 (50%)

Fracture comminution (number of patients)

Grade I 2 (6%) 1 (12.5%)

Grade II 7 (19%) 3 (37.5%)

Grade III 6 (17%) 0 (0%)

Cause of injury (number of patients)

Fall 16 (44%) 4 (50%)

Motor vehicle accident 13 (36%) 1 (12.5%)

Sport 6 (17%) 3 (37.5%)

Other 1 (3%) 0 (0%)

Time of surgery (number of patients)

Day (B 5 pm) 25 (78%) 2 (40%)

Night ([ 5 pm) 7 (22%) 3 (60%)

Nail size (in pairs, 1 missing) (number of patients)

2.5 mm 5 (14%) 0 (0%)

3.0 mm 16 (46%) 0 (0%)

3.5 mm 9 (26%) 6 (75%)

4.0 mm 5 (14%) 2 (25%)

Postoperative immobilization (number of patients)

None 12 (34%) 2 (25%)

Knee Immobilizer 21 (60%) 4 (50%)

Cast 2 (6%) 2 (25%)

* Values are expressed as median, with interquartile range in

parentheses.
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Discussion

Pediatric subtrochanteric and supracondylar femur frac-

tures can be challenging to treat due to instability and

displacement of the short metaphyseal fragments, as well

as limited remodeling potential of the proximal femur in

subtrochanteric fractures and the pathologic nature of many

supracondylar fractures [7, 10, 22, 26]. For these fractures,

the option of elastic nailing is appealing as it is minimally

invasive with decreased surgical morbidity, decreased

hospital stay, and earlier return to function without the

need for rigid immobilization or a spica cast. The effec-

tiveness of elastic nailing has been minimally evaluated for

pediatric subtrochanteric fractures [14, 22] and, to our

knowledge, has not been evaluated for supracondylar

femur fractures. We therefore evaluated radiographic union

rates, fracture alignment, and complication rates after

elastic nailing of these fractures. For subtrochanteric frac-

tures, we also assessed the risk factors for developing

complications after elastic nailing.

The limitations of this study include the lack of a control

group of patients with alternative treatment options for

comparison since most of these fractures at our institution

are treated with elastic nailing. Length of followup varied,

although all patients were followed until clinical and

radiographic fracture union and return to full activity,

which was typically a year after their initial surgery. This

duration of followup for pediatric femur fractures in

asymptomatic patients is considered to be adequate [6].

Due to the retrospective nature of the study, some vital

information such as treatment of complications at another

institution could have been missed.

Healing with an anterior angulation (apex anterior) was

common after elastic nailing of pediatric subtrochanteric

fractures. Fractures healed with more than 5� of angulation

in 12 of 36 femurs (33%) in our study, compared to seven

of 58 (12%) in the study of Flynn et al. [6] and four of 25

(16%) in the study of Li et al. [14]. Malalignment of greater

than 10� was identified in two of our patients, compared to

one in the study of Flynn et al. [6]. None of the studies,

Fig. 3A–E (A) A supracondylar femur fracture is shown. (B, C) The

fracture is treated with antegrade nails such that a spread of the nails

is achieved at the fracture site and the nail tips point away from each

other. (D, E) Full-length femur radiographs show the insertion of the

nail below the greater trochanter with one nail C-shaped and the other

S-shaped.
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including ours, identified nonunion after elastic nailing

treatment.

We found a complication rate of 22% (eight of 36) in

patients with subtrochanteric femur fractures, which is

considerably less than the 48% (12 of 25) complication rate

identified by Li et al. [14] but greater than the 15% (two of

13) complication rate by Pombo and Shilt [22]. Four (11%)

of our patients with subtrochanteric fractures required a

return to the operating room before fracture union. Leg

length inequality of 1 to 2 cm was a common complication,

with two patients in our study, four in the study of Li et al.

[14], and two in the study of Pombo and Shilt [22]. The

need to return to the operating room for repositioning/

removal of irritating, prominent nails has also been

reported [14]. Flynn et al. [6] reported loss of reduction in

three patients compared to one in our study. The outcomes

of elastic nailing of subtrochanteric fractures in our study

(61% excellent, 33% satisfactory, 6% poor) are similar to

the previous studies on titanium elastic nailing by Flynn

et al. [6] for any type of femur fracture, with 39 (67%)

excellent, 18 (31%) satisfactory, and one (2%) poor result,

and by Li et al. [14] for subtrochanteric fractures, with

13 (52%) excellent, 10 (40%) satisfactory, and two (8%)

poor results. Better results, however, were identified by

Pombo and Shilt [22] after titanium elastic nailing of

subtrochanteric fractures, with 11 (85%) excellent, two

(15%) satisfactory, and no poor results. Complications

occurred in three of eight (38%) of our patients with

supracondylar femur fractures, including deep wound

infection after removal of the antegrade nails from the

greater trochanter (n = 1) and irritation at the nail insertion

site (n = 2). In our study, all patients treated with elastic

nailing for supracondylar femur fractures achieved a sat-

isfactory to excellent result. Closed reduction alone is

reportedly difficult for these fractures [29]; however, sim-

ilar outcomes, with eight of nine satisfactory results, have

been achieved with closed reduction and percutaneous

pinning [3].

In this study, complication rates were higher after motor

vehicle accidents than after other injury causes, probably

due to associated soft tissue injury or increased displace-

ment of the subtrochanteric fracture. All complications

occurred in boys. Other studies have found four times

higher complication rates in length-unstable fractures (long

oblique or spiral fracture with comminution) compared to

length-stable subtrochanteric fractures [14, 27]; however,

there was no difference in our sample. With few factors

predicting complications, it is difficult to provide indica-

tions on when or when not to use elastic nailing for pediatric

subtrochanteric fractures. The following are suggestions of

technical modifications that may prevent and/or address

complications. Adequate muscle relaxation and effective

traction during surgery can help with fracture reduction. For

subtrochanteric fractures, 10� to 15� of external rotation of

Fig. 4A–B (A) A preoperative radiograph of a subtrochanteric

fracture shows an undisplaced butterfly fragment (arrow). (B) A

postoperative radiograph shows the iatrogenic comminution of the

butterfly fragment.

Table 2. Results according to the elastic nailing outcome scoring system (Flynn et al. [6])

Variable Excellent result Satisfactory result Poor result

Criteria

Malalignment (�) B 5 6–10 [ 10

Leg length inequality (cm) \ 1.0 1.0–2.0 [ 2.0

Pain None None Present

Complications None Minor and resolved Major complication and/

or lasting morbidity

Results (number of patients)

Subtrochanteric femur fractures 22 (61%) 12 (33%) 2 (6%)

Supracondylar femur fractures 3 (38%) 5 (62%) 0 (0%)
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the leg can help to align the distal fracture fragment with the

proximal fragment, which is typically externally rotated.

Similarly, flexion of the leg and anterior direction of the nail

tip can help navigate the nail across the fracture, as the

proximal fragment is typically flexed. Advancement of the

medial nail deep into the proximal fragment along the

femoral neck just short of the proximal femoral physis has

been shown to reduce the risk of angular complications

[22]. A lateral fluoroscopic view should confirm adequate

nail placement in the femoral neck since posterior perfo-

ration of the femoral neck has been reported due to normal

femoral anteversion [5, 19]. The nails should be cut short

and impacted to lie along the metaphysis, at or just above

the level of the distal femoral physis. To prevent soft tissue

irritation, the nail should not be bent away from the femur.

Leaving 1 to 2 cm of the nail outside of the femur and distal

to the entry point aids in removal. Recommendations have

been made to perforate the proximal femoral physis and to

place end caps over the cut ends of the nail [5, 12]. Iatro-

genic comminution can be avoided by directing the nail tip

away from the long spikes of the fracture fragments [25];

however, this is not always possible when trying to navigate

the fracture site. The other treatment options for

subtrochanteric femur fractures, including cast treatment,

plate fixation, external fixation, and rigid intramedullary

nailing, each have their own associated complications [9,

13, 14, 16, 23, 27]. For supracondylar femur fractures,

retrograde insertion, as in three of our eight patients, has

shown acceptable stability when compared to antegrade

insertion [17]. However, it can be technically challenging

due to the low entry level for nail insertion and difficulty in

crossing the nails distal to the fracture site [12]. Displaced

supracondylar femur fractures typically need to be surgi-

cally stabilized due to higher failures rates with closed

reduction and immobilization [29] and the potential for

common peroneal nerve palsy and septic knee arthritis after

closed reduction and percutaneous crossed pinning [3, 29].

Plate fixation and external fixation have shown promising

Fig. 5A–B (A) A subtrochanteric femur fracture (arrow) was treated

with elastic nailing. (B) The patient had a fall after the subtrochanteric

fracture had healed and sustained a fracture at the level of nail entry.

Table 4. Characteristics of pediatric patients with complications

after subtrochanteric fracture treatment

Variable No

complication

Complication Difference

Age (years)* 6.0 (5.0–8.0) 7.0 (3.5–11.0) 0.62�

Sex (number of patients) 0.076�

Male 18 (69%) 8 (31%)

Female 10 (100%) 0 (0%)

Weight (kg)* 24 (18–27) 22 (18–43) 0.56�

Fractured limb (number of patients) 0.71�

Left 13 (81%) 3 (19%)

Right 15 (75%) 5 (25%)

Fracture type (number of patients) 1.00�

Transverse 6 (75%) 2 (25%)

Oblique/spiral 22 (79%) 6 (21%)

Fracture comminution (n = 15) (number of patients) 0.36§

Grade I 1 (50%) 1 (50%)

Grade II 5 (71%) 2 (29%)

Grade III 5 (83%) 1 (17%)

Cause of injury (number of patients) 0.045k

Fall 14 (88%) 2 (12%)

Motor vehicle accident 8 (62%) 5 (38%)

Sport 6 (100%) 0 (0%)

Other 0 (0%) 1 (100%)

Time of surgery (n = 32) (number of patients) 1.00�

Day (B 5 pm) 19 (76%) 6 (24%)

Night ([ 5 pm) 6 (86%) 1 (14%)

Nail size (number of patients) 0.064k

2.5 mm 2 (40%) 3 (60%)

3.0 mm 15 (94%) 1 (6%)

3.5 mm 7 (78%) 2 (22%)

4.0 mm 3 (60%) 2 (40%)

* Values are expressed as median, with interquartile range in paren-

theses; �Mann-Whitney test; �Fisher exact test; §Cochran-Armitage

trend test; kchi-square test.
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results and are additional options for treatment of supra-

condylar fractures [1, 9, 13, 23, 29].

This retrospective study reports on the radiographic

outcomes and complications of a large series of subtro-

chanteric and supracondylar femur fractures in children

treated with elastic stable intramedullary nails. The results,

including satisfactory to excellent results in 94% of sub-

trochanteric fractures and 100% of supracondylar fractures,

suggest that elastic nailing is an option for the management

of these pediatric femur fractures. Although the compli-

cation rates are high with elastic nailing for pediatric

subtrochanteric (22%) and supracondylar (38%) fractures,

elastic nailing represents an important option for difficult-

to-manage pediatric fractures.
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