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Introduction 

Femoral fracture is a rare but significant fetal injury, occurring in 1 to 2 out of 1000 live births, 

more frequent and likely to happen when the fetus is malpositioned or in a breech presentation 

[1]. For a long time, cesarean sections have been considered as a protective factor against 

neonatal long bone fractures among other risks [2]. 
However, in the PREMODA study [3], the total number of neonatal "injuries" (a composite 

criterion) was significantly higher in the vaginal arm compared to the cesarean section arm with 

an OR of 3.90 (95%CI: 2.40-6.34). However, if one examines the site of injury, this statistical result 

is explained by the much greater number of clavicle fractures in the vaginal arm (15 versus 5), 

whereas other more serious fractures (mainly femur) occurred only in the cesarean arm. In the 

Term Breech Trial [4] this distinction is not possible as clavicle and long bone fractures were 

pooled (1 case in the cesarean group and 6 cases in the vaginal group). 

This has been confirmed by several more recent retrospective series and case reports that have 

shown that most neonatal femoral fractures occur during cesarean delivery for breech 

presentation [1, 5-12]. In contrast, we present here the case of a unilateral femoral fracture during 

vaginal delivery by a healthy primiparous woman. 

 
Case report 
We report the case of a 29 year-old woman without any medical issues who delivered vaginally 

at term in the maternity unit of Grenoble University Hospital France in April 2021. 

The fetus was diagnosed with Fallot cardiopathy with, nevertheless, good caliber pulmonary 

vessels. The third trimester fetal biometry estimation was within the 10th percentile with an 

incomplete footling breech presentation. Radiologic pelvimetry showed a normal bonny pelvis 

(conjugate = 133 mm, transverse = 127 mm and interspinous = 106 mm) with a Magnin Index of 

26. Vaginal delivery was encouraged for this woman. 
The patient started rapid spontaneous labor at term (40 weeks) with the fetus still in an 

incomplete footling breech presentation (sacro-iliac-right-anterior position with the right leg 

extended). The duration of the 2nd stage of the labor was 1.5 hours. It was decided to encourage 

maternal expulsive efforts due to fetal heart rate abnormalities (atypical variable decelerations). 

The fetal sacrum was at station +2 and the right leg was totally externalized. However, due to a 

lack of progression the highly experienced obstetrician applied traction on the foot of the 

externalized right lower limb with the classical technique while the left leg was still bent in a 

transverse position within the pelvis. This was followed by Lovset’s maneuver and the use of 

Tessier spatulas for entrapment of the after-coming head after a failed Mauriceau’s maneuver (as 

described by Offringa et al. [13]), permitting the delivery of a 2570g girl. Her Apgar was 5 at one 

minute and 10 at five minutes. Arterial pH was 7.19 and venous pH 7.25. A 1st degree perineal 

injury was observed. 
An abnormal angle of the left lower limb was quickly noted and a spiroïdal mid-femoral shaft 

fracture was diagnosed (figure 1). The newborn was quickly transferred to the pediatric ICU and 

the lower limb was immobilized. There were no signs of any other fractures, demineralization or 

osteo-articular abnormalities. The short-term progress was favorable with a skin traction of the 

injured limb during one month (figure 2, figure 3). However, this entailed the first cardiac surgery 

being delayed by two weeks. 



At five months the infant was doing well with no complications related to her leg fracture and her 

cardiac management was successful. 

 
Discussion 
Nowadays, for breech presentation, femoral fracture is more likely to happen during a cesarean 

than during vaginal delivery. In the PREMODA study [3], femoral fractures only occurred in the 

cesarean group and in the Term Breech Trial [4] this information is not available. Several recent 

cases have been reported of fracture after cesarean for breech presentation whereas there are 

no recent published reports of this injury after vaginal delivery. 
Risk factors for cesarean delivery of breech presentation have been highlighted in retrospective 

series particularly for preterm delivery, fetal macrosomia, multiple pregnancy, metabolic bone 

diseases, and emergency cesarean delivery [6, 14]. 
In the present case none of those risk factors were present. Despite the incomplete footling 

breech presentation the decision for vaginal delivery was made based on the fetal heart rate 

abnormalities presented by a fetus with a cardiac malformation. This required birth without any 

delay with possibly complex forceful maneuvers performed by a very experienced obstetrician. 

The incomplete breech presentation forced the obstetrician to apply traction on the only 

accessible lower limb (the right leg in this case). This traction to just one leg might have caused 

impaction of the left leg) against the pelvis and caused the fracture.  
The fracture was spiroïdal and located in the mid-femoral shaft, which is typical of obstetrical 

fractures occurring with breech presentations according to Morris and al. [14]. However, the 

fractured limb is more likely to be the extended one, while in the present case it was the bent 

limb. 
Unfortunately, there is no retrospective series that details subtypes of breech presentation 

involved in this kind of complication. 
Even if femoral fractures occur more often during cesarean deliveries (with an odds ratio of 11 

[7]), this case reminds us to take extra care during vaginal deliveries, especially those with unusual 

presentation such as incomplete footling breech. Prevention of this exceptional situation appears 

to be difficult and to date no particular maneuver has been described for it. 
Long bone neonatal fractures usually have a good prognosis when they are diagnosed early, as 

described by Kancherla et al. in a series of 10 newborns with no adverse consequence of the 

fracture at 5 years follow up [15]. The clinical features of the fracture are not often clear and the 

diagnosis is sometimes several days after birth [16]. This should encourage the neonatologist to 

request an early X-ray if forceful obstetrical maneuvers were needed, so as not to delay the 

diagnosis and its treatment. 
The prevalence of such complications remains very low at around 0.027 fractures for 1000 vaginal 

births [7] and should not discourage obstetricians from performing natural birth techniques with 

any type of breech presentation. 
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Figure 1: initial post-natal X Ray 

 

 

 
 

Figure 2: X ray at day 14 after skin traction 

 



 
 

Figure 3: X ray after 2 months 

 

 




