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 Introduction
While shoulder dystocia (SD) is unanimously regarded as the “Nightmare of the Accoucheur”, it simply denotes difficult delivery of the shoulders following the delivery of the head. Fetal morbidity, in particular brachial plexus injury (BPI), was considered avoidable if SD could be prevented. Important lines of evidence that suggest that BPI is not associated with SD lead to a plausible antenatal etiology for this morbidity. Thus, avoiding SD will not avoid BPI.
The Options 
 (1) All babies delivered by CS. This theoretical option will eliminate all SD cases since SD occurs only in vaginal birth. However, large case studies have shown that 3% of BPI occur in babies delivered by CS. Thus – CS will avoid SD but will not eliminate BPI. 
(2)  CS for “at risk” babies. Since CS for all babies is not a practical solution, a roster of risk factors has been created over the years in order to define the pregnancy at risk for SD. 
Assessing the Risk
A statistical association is no evidence for a cause and effect relation. Even after all confounders are eliminated, causality is defined only by strictly satisfying 5 criteria, namely consistency, dose-response effects (strength), specificity, temporality, and coherence. 
Macrosomia – numerous studies have consistently documented a causal relation between SD and fetal size. Temporality, coherence, and strength have been based on observing higher SD rates with increasing fetal size. However, specificity is rather low since it has been established that 48 to 89% of SD occur in non-macrosomic fetuses. Although fetal size is the most reliable risk factor for SD, it has been repeatedly estimated that >100 unnecessary CSs are needed to prevent one case of SD, and ~1000 unnecessary CSs are needed to avoid one BPI. 
Maternal diabetes – it was difficult to eliminate DM as a confounder of macrosomia in estimating the risk of SD. Most studies have shown that DM is an operational factor only when BW is > 4000 g. Without associated macrosomia, there is good consistency, temporality and coherence, but specificity and strength are very poor. 
Maternal obesity – since macrosomia is more frequent in obese women, with or without DM, obesity has been claimed as a risk factor for SD. There is no study to show that obesity per se (without macrosomia) has any association with SD. Indeed, no relation has been found between obesity and BW in SD cases. Thus, for obesity alone there is no consistency, temporality, specificity, or strength. Coherence does not exist at all. 
Past obstetrical history – there is no proof that multiparity and previous delivery of a macrosomic infant have any association with SD. There is evidence to suggest that delivery of a previous macrosomic baby is quite a reliable sign of pelvic adequacy to deliver a macrosomic infant. However, previous SD constitutes an apparent risk factor, despite a lack of consistency. 
Post-term – since macrosomia may be increased in post-term pregnancies, these have been claimed as a risk factor for SD. Studies that looked specifically at gestational age did not find a causal relation between post-term and SD.
Labor dysfunction – there is no argument that macrosomic babies need more uterine power for delivery. This fact may involve some prolongation of labor, use of oxytocin, and prolonged second stage. The use of vacuum extraction (VE) to shorten the second stage was particularly noticed in cases with SD. However, comparison of cases with SD and matched controls without SD did not prove a causal relationship between labor abnormalities and SD. Thus, labor abnormalities may be related to macrosomia, but not to SD. The “classical” studies, in fact, showed an increased risk of SD only in situations when mid-pelvic procedures were done in macrosomic babies after a prolonged second stage. It has been estimated that ~30 unnecessary CSs are needed to avoid one SD following VE, and ~230 unnecessary CSs are needed to avoid one BPI following VE. 
Minimizing the Risk
Avoiding macrosomia – since macrosomia cannot be diagnosed accurately by clinical or sonographic means, there is no accurate way to predict the assumingly preventable cases of SD, and therefore studies failed to prove the benefit of labor induction for suspected macrosomia. The use of liberal CS for suspected macrosomia is a matter of dispute since maternal risks of CS are concomitantly increased. Taken together, using a cut-off value of suspected macrosomia may minimize (not eliminate) SD but is bound to increase maternal risks. One should acknowledge that this policy, mainly fueled by medico-legal considerations, has never been established by evidence. 
Avoiding macrosomia in DM – by contrast, some studies found a reduced frequency of SD with labor induction at 38 weeks’ gestation in insulin-dependent DM without macrosomia. 
Avoiding VD in patient with previous SD – these patients carry a 7 to 16-times increased risk of repeated SD and should better avoid VD. 
Playing Safe
When fear of litigation is an important variable in decision-making, one should try to play safe without reverting to defensive or bad medicine. The following is a summary of suggested recommendations to minimize SD:
1.
In non-diabetics, a clinical or sonographic estimation of BW >4500 g, in a patient without a “tested pelvis” for an uneventful VD of macrosomic baby, it is probably safer to perform CS, since the risk of SD is significantly increased in this BW category. Although VD is not contraindicated in these cases, it seems advisable to watch for labor abnormalities and to avoid VE. 
2.
With clinical or sonographic estimated BW of >4000-4200 g in a diabetic patient, it is probably safer to perform CS, since the risk of SD is significantly increased in this BW category, in these patients. This recommendation is based on the likelihood of a large shoulder girdle in the IDM. Although VD is not contraindicated in lower BWs, it seems advisable to watch for labor abnormalities and to avoid VE. 
3.
Since the diagnosis of macrosomia is inaccurate, all safeguards will not eliminate SD. Hence, SD is obviously unpredictable and will occur unexpectedly. Training should include “SD drills” so that when SD occurs, the performance of the obstetrical personnel may be improved. It should be remembered that there are no experts for relieving SD. 
In summary, SD is unpredictable and unexpected in non-macrosomic babies. The increased risk associated with large fetuses resulted, as expected, in many unnecessary CSs. It remains a matter of policy whether to accept the expected the risks associated with vaginal births. 
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