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/ŶƚƌŽĚƵĐƟŽŶ
/ŶŐƵŝŶĂů� ŚĞƌŶŝĂ� ŝƐ� Ă� ĐŽŵŵŽŶ� ƉĂĞĚŝĂƚƌŝĐ� ĐŽŶĚŝƟŽŶ͕� ŽĐĐƵƌƌŝŶŐ� ŝŶ�
approximately 2% of infant males, of slightly reduced incidence in 
ĨĞŵĂůĞƐ͕� ΀ϭ΁� ĂŶĚ�ĂƐ�ŚŝŐŚ� ĂƐ� ϵͲϭϭй� ŝŶ�ƉƌĞŵĂƚƵƌĞ� ŝŶĨĂŶƚƐ͘� ΀Ϯ΁� /ŶŐƵŝŶĂů�
ŚĞƌŶŝŽƚŽŵǇ͕ � ƚŚĞ� ƌĞƉĂƌĂƟǀĞ�ŽƉĞƌĂƟŽŶ͕� ŝƐ�ŵŽƐƚ� ĐŽŵŵŽŶůǇ� ƉĞƌĨŽƌŵĞĚ�
ƵŶĚĞƌ�ŐĞŶĞƌĂů�ĂŶĂĞƐƚŚĞƐŝĂ�ǁŝƚŚ�ƌĞŐŝŽŶĂů�ĂŶĂĞƐƚŚĞƐŝĂ͖�ŚŽǁĞǀĞƌ͕ �ƐŽŵĞ�
experts in caudal anaesthesia perform the procedure with awake 
ƌĞŐŝŽŶĂů� ĂŶĂĞƐƚŚĞƐŝĂ͘� ZĞŐŝŽŶĂů� ĂŶĂĞƐƚŚĞƐŝĂ� ĐĂŶ� ďĞ� ƉƌŽǀŝĚĞĚ� ǀŝĂ� ƚŚĞ�
epidural (usually caudal) or spinal routes, or by blocking peripheral 
ŶĞƌǀĞƐ� ǁŝƚŚ� ůŽĐĂů� ĂŶĂĞƐƚŚĞƟĐ� ĂŐĞŶƚƐ͘� dŚĞ� ƌĞůĞǀĂŶƚ� ƚĞĐŚŶŝƋƵĞƐ� ĂŶĚ�
ĂŶĂƚŽŵǇ�ǁŝůů�ďĞ�ĚŝƐĐƵƐƐĞĚ͕�ĂƐ�ǁŝůů�ƐŝĚĞ�ĞīĞĐƚƐ�ĂŶĚ�ƐĂĨĞƚǇ�ĐŽŶƐŝĚĞƌĂƟŽŶƐ͕�
ĂŶĚ�ƚŚĞ�ƉŚĂƌŵĂĐŽůŽŐǇ�ŽĨ�ƚŚĞ�ŵŽƐƚ�ĐŽŵŵŽŶůǇ�ƵƐĞĚ�ůŽĐĂů�ĂŶĂĞƐƚŚĞƟĐƐ͘�
The role of general anaesthesia, awake regional anaesthesia and 
ƚŚĞ� ƵƐĞ� ŽĨ� ĂĚũƵǀĂŶƚƐ� ŝŶ� ƌĞŐŝŽŶĂů� ĂŶĂĞƐƚŚĞƐŝĂ�ǁŝůů� ďĞ� ĚŝƐĐƵƐƐĞĚ͕�ǁŝƚŚ�
ƉĂƌƟĐƵůĂƌ�ĨŽĐƵƐ�ŽŶ�ĨƵƚƵƌĞ�ĚĞǀĞůŽƉŵĞŶƚƐ�ŝŶ�ƚŚĞƐĞ�ĮĞůĚƐ͘

�ŶĂƚŽŵǇ�ĂŶĚ�ƚĞĐŚŶŝƋƵĞ
dŚĞ�ƐƵƌŐŝĐĂů�ĮĞůĚ�ĨŽƌ�ŝŶŐƵŝŶĂů�ŚĞƌŶŝŽƚŽŵǇ�ŝƐ�ƐƵƉƉůŝĞĚ�ďǇ�ƚŚĞ�ŝůŝŽŝŶŐƵŝŶĂů�
ĂŶĚ� ŝůŝŽŚǇƉŽŐĂƐƚƌŝĐ� ŶĞƌǀĞƐ͕� ĂƌŝƐŝŶŐ� ĨƌŽŵ� ƚŚĞ�ĮƌƐƚ� ůƵŵďĂƌ� ƐƉŝŶĂů� ƌŽŽƚ͕�
ĂƐ�ǁĞůů�ĂƐ�ďǇ�ƚŚĞ�ůŽǁĞƌ�ŝŶƚĞƌĐŽƐƚĂů�ŶĞƌǀĞƐ͕�ĂƌŝƐŝŶŐ�ĨƌŽŵ�dϭϭ�ĂŶĚ�dϭϮ͘�
΀ϯ΁��ĂƵĚĂů�ĂŶĂĞƐƚŚĞƐŝĂ�ŝƐ�ƉƌŽǀŝĚĞĚ�ďǇ�ƉůĂĐŝŶŐ�ůŽĐĂů�ĂŶĂĞƐƚŚĞƟĐ�ĂŐĞŶƚƐ�
ŝŶƚŽ� ƚŚĞ�ĞƉŝĚƵƌĂů� ƐƉĂĐĞ͕� ǀŝĂ� ƚŚĞ� ĐĂƵĚĂů� ƌŽƵƚĞ͘� /ƚ� ƚŚĞŶ�ĚŝīƵƐĞƐ�ĂĐƌŽƐƐ�
ƚŚĞ�ĚƵƌĂ�ƚŽ�ĂŶĂĞƐƚŚĞƟƐĞ�ƚŚĞ�ǀĞŶƚƌĂů�ƌĂŵŝ͕�ǁŚŝĐŚ�ƐƵƉƉůǇ�ƐĞŶƐŽƌǇ�;ĂŶĚ�

Paediatric regional anaesthesia: comparing caudal anaesthesia and ilioinguinal 
block for paediatric inguinal herniotomy

ŵŽƚŽƌͿ�ŶĞƌǀĞƐ͘�dŚƵƐ͕�ƚŚĞ�ůĞǀĞů�ŽĨ�ĂŶĂĞƐƚŚĞƐŝĂ�ŶĞĞĚƐ�ƚŽ�ƌĞĂĐŚ�ƚŚĞ�ůŽǁĞƌ�
ƚŚŽƌĂĐŝĐ�ƌĞŐŝŽŶ�ƚŽ�ďĞ�ĞīĞĐƟǀĞ͘�dŚĞ�ĐĂƵĚĂů�ďůŽĐŬ�ŝƐ�ƵƐƵĂůůǇ�ĐŽŵŵĞŶĐĞĚ�
ĂŌĞƌ�ƚŚĞ�ŝŶĚƵĐƟŽŶ�ŽĨ�ŐĞŶĞƌĂů�ĂŶĂĞƐƚŚĞƐŝĂ͘�tŝƚŚ�ƚŚĞ�ƉĂƟĞŶƚ�ůǇŝŶŐ�ŝŶ�ƚŚĞ�
ůĞŌ�ůĂƚĞƌĂů�ƉŽƐŝƟŽŶ͕�ƚŚĞ�ƚŚƵŵď�ĂŶĚ�ŵŝĚĚůĞ�ĮŶŐĞƌ�ŽĨ�ƚŚĞ�ĂŶĂĞƐƚŚĞƟƐƚ Ɛ͛�
ůĞŌ� ŚĂŶĚ� ĂƌĞ� ƉůĂĐĞĚ� ŽŶ� ƚŚĞ� ƚǁŽ� ƉŽƐƚĞƌŝŽƌ� ƐƵƉĞƌŝŽƌ� ŝůŝĂĐ� ƐƉŝŶĞƐ͕� ƚŚĞ�
ŝŶĚĞǆ�ĮŶŐĞƌ�ƚŚĞŶ�ƉĂůƉĂƚĞƐ�ƚŚĞ�ƐƉŝŶŽƵƐ�ƉƌŽĐĞƐƐ�ŽĨ�ƚŚĞ�^ϰ�ǀĞƌƚĞďƌĂ͘�΀ϰ΁�
Using sterile technique, a needle is inserted through the sacral hiatus 
ƚŽ�ƉŝĞƌĐĞ� ƚŚĞ� ƐĂĐƌŽĐŽĐĐǇŐĞĂů� ůŝŐĂŵĞŶƚ͕�ǁŚŝĐŚ� ŝƐ� ĐŽŶƟŶƵŽƵƐ�ǁŝƚŚ� ƚŚĞ�
ůŝŐĂŵĞŶƚƵŵ�ŇĂǀƵŵ�;&ŝŐƵƌĞ�ϭͿ͘��ŽƌƌĞĐƚ�ƉůĂĐĞŵĞŶƚ�ŽĨ�ƚŚĞ�ŶĞĞĚůĞ�ĐĂŶ�ďĞ�
ĐŽŶĮƌŵĞĚ�ďǇ�ƚŚĞ�͞ĨĞĞů͟�ŽĨ� ƚŚĞ�ŶĞĞĚůĞ�ƉĂƐƐŝŶŐ�ƚŚƌŽƵŐŚ�ƚŚĞ� ůŝŐĂŵĞŶƚ͕�
ƚŚĞ� ĞĂƐĞ� ŽĨ� ŝŶũĞĐƟŽŶ� ĂŶĚ͕� ŝĨ� ƵƐĞĚ͕� ƚŚĞ� ĞĂƐĞ� ŽĨ� ƉĂƐƐŝŶŐ� Ă� ĐĂƚŚĞƚĞƌ�
ƚŚƌŽƵŐŚ�ƚŚĞ�ŶĞĞĚůĞ͘�dŚĞ�ĂďƐĞŶĐĞ�ŽĨ�ƐƉŽŶƚĂŶĞŽƵƐ�ƌĞŇƵǆ͕�Žƌ�ĂƐƉŝƌĂƟŽŶ͕�
ŽĨ�ĐĞƌĞďƌŽƐƉŝŶĂů�ŇƵŝĚ�Žƌ�ďůŽŽĚ�ƐŚŽƵůĚ�ďĞ�ĐŽŶĮƌŵĞĚ�ďĞĨŽƌĞ�ĚƌƵŐƐ�ĂƌĞ�
ŝŶũĞĐƚĞĚ� ŝŶƚŽ� ƚŚĞ� ƐĂĐƌĂů� ĐĂŶĂů͕� ǁŚŝĐŚ� ŝƐ� ĐŽŶƟŶƵŽƵƐ� ǁŝƚŚ� ƚŚĞ� ůƵŵďĂƌ�
ĞƉŝĚƵƌĂů�ƐƉĂĐĞ͘�΀ϱ΁

/ůŝŽŝŶŐƵŝŶĂů� ďůŽĐŬ� ŝƐ� ĂĐŚŝĞǀĞĚ� ďǇ� ƵƐŝŶŐ� ƐƚĞƌŝůĞ� ƚĞĐŚŶŝƋƵĞ� ƚŽ� ŝŶƐĞƌƚ� Ă�
ŶĞĞĚůĞ�ŝŶĨĞƌŽŵĞĚŝĂůůǇ�ƚŽ�ƚŚĞ�ĂŶƚĞƌŝŽƌ�ƐƵƉĞƌŝŽƌ�ŝůŝĂĐ�ƐƉŝŶĞ�ĂŶĚ�ŝŶũĞĐƟŶŐ�
ůŽĐĂů� ĂŶĂĞƐƚŚĞƟĐ�ďĞƚǁĞĞŶ� ƚŚĞ�ĞǆƚĞƌŶĂů�ŽďůŝƋƵĞ�ĂŶĚ� ŝŶƚĞƌŶĂů�ŽďůŝƋƵĞ�
ŵƵƐĐůĞƐ͕� ĂŶĚ� ďĞƚǁĞĞŶ� ƚŚĞ� ŝŶƚĞƌŶĂů� ŽďůŝƋƵĞ� ĂŶĚ� ƚŚĞ� ƚƌĂŶƐǀĞƌƐƵƐ�

ZŽďĞƌƚ���WĂƵů
BSc
&ŝŌŚ�zĞĂƌ�DĞĚŝĐŝŶĞ�;'ƌĂĚƵĂƚĞͿ
hŶŝǀĞƌƐŝƚǇ�ŽĨ�DĞůďŽƵƌŶĞ

�ĂƵĚĂů� ĂŶĂĞƐƚŚĞƐŝĂ� ĂŶĚ� ŝůŝŽŝŶŐƵŝŶĂů� ďůŽĐŬ� ĂƌĞ� ĞīĞĐƟǀĞ͕� ƐĂĨĞ�
ĂŶĂĞƐƚŚĞƟĐ� ƚĞĐŚŶŝƋƵĞƐ� ĨŽƌ� ƉĂĞĚŝĂƚƌŝĐ� ŝŶŐƵŝŶĂů� ŚĞƌŶŝŽƚŽŵǇ͘� dŚŝƐ�
ƌĞǀŝĞǁ� ĂƌƟĐůĞ� ĂŝŵƐ� ƚŽ� ĞĚƵĐĂƚĞ� ŵĞĚŝĐĂů� ƐƚƵĚĞŶƚƐ� ĂďŽƵƚ� ƚŚĞƐĞ�
ƚĞĐŚŶŝƋƵĞƐ� ďǇ� ĞǆĂŵŝŶŝŶŐ� ƚŚĞŝƌ� ƐĂĨĞƚǇ� ĂŶĚ� ĞĸĐĂĐǇ� ŝŶ� ƉĂĞĚŝĂƚƌŝĐ�
ƐƵƌŐĞƌǇ͕ � ĂƐ� ǁĞůů� ĂƐ� ĚŝƐĐƵƐƐŝŶŐ� ƚŚĞ� ƌĞůĞǀĂŶƚ� ĂŶĂƚŽŵǇ� ĂŶĚ�
ƉŚĂƌŵĂĐŽůŽŐǇ͘� dŚĞ� ƌŽůĞƐ� ŽĨ� ŐĞŶĞƌĂů� ĂŶĂĞƐƚŚĞƐŝĂ� ŝŶ� ĐŽŵďŝŶĂƟŽŶ�
with regional anaesthesia, and that of awake regional anaesthesia, 
ĂƌĞ� ĚŝƐĐƵƐƐĞĚ͕� ĂƐ� ŝƐ� ƚŚĞ� ĂĚŵŝŶŝƐƚƌĂƟŽŶ� ŽĨ� ĐĂƵĚĂů� ĂĚũƵǀĂŶƚƐ� ĂŶĚ�
ĐŽŶĐŽŵŝƚĂŶƚ�ŝŶƚƌĂǀĞŶŽƵƐ�ŽƉŝŽŝĚ�ĂŶĂůŐĞƐŝĂ͘

ZŽď�ŝƐ�Ă�ĮŶĂů�ǇĞĂƌ�ƐƚƵĚĞŶƚ�Ăƚ�ƚŚĞ�ZŽǇĂů�DĞůďŽƵƌŶĞ�,ŽƐƉŝƚĂů��ůŝŶŝĐĂů�^ĐŚŽŽů͘��ŌĞƌ�ŶŝŶĞ�ǇĞĂƌƐ�ŽĨ�
ƵŶŝǀĞƌƐŝƚǇ�ƐƚƵĚǇ͕�ŚĞ�ŝƐ�ĞǆĐŝƚĞĚ�ĂďŽƵƚ�ƚŚĞ�ƉƌŽƐƉĞĐƚ�ŽĨ�ĞĂƌŶŝŶŐ�Ă�ǁĂŐĞ͕�ďĞŝŶŐ�ĂŶ�ŝŶƚĞƌŶ�ĂŶĚ�ƐƚĂƌƟŶŐ�
Ă�ĐĂƌĞĞƌ͘ �dŚĞ�ĐƌŝƟĐĂů�ĐĂƌĞ�ƐƉĞĐŝĂůƟĞƐ�ĂƌĞ�ƉĂƌƟĐƵůĂƌůǇ�ĂƉƉĞĂůŝŶŐ�ƚŽ�Śŝŵ͘

Figure 1. �ŝĂŐƌĂŵŵĂƟĐ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ŶĞĞĚůĞ�ŝŶƐĞƌƟŽŶ�ĂŶĚ�ĂĚǀĂŶĐĞŵĞŶƚ�ĨŽƌ�ĐĂƵĚĂů�ĂŶĂĞƐƚŚĞƐŝĂ͘�
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ŽƚŚĞƌ� ƌĞŐŝŽŶĂů� ƚĞĐŚŶŝƋƵĞƐ͕� ΀ϭϳ΁� ŚŽǁĞǀĞƌ͕ � ƚŚŝƐ� ǁĂƐ� Ă� ƐŵĂůů� ƐƚƵĚǇ͘�
DĂƌŬŚĂŵ�Ğƚ� Ăů͘� ƵƐĞĚ� ĐĂƌĚŝŽǀĂƐĐƵůĂƌ� ƌĞƐƉŽŶƐĞ�ĂƐ� Ă� ƐƵƌƌŽŐĂƚĞ�ŵĂƌŬĞƌ�
ĨŽƌ� ŝŶƚƌĂŽƉĞƌĂƟǀĞ� ƉĂŝŶ� ĂŶĚ� ĨŽƵŶĚ� ŶŽ� ĚŝīĞƌĞŶĐĞ� ďĞƚǁĞĞŶ� ƚŚĞ� ƚǁŽ�
ƚĞĐŚŶŝƋƵĞƐ͘� ΀ϭϴ΁� KƚŚĞƌ� ƐƚƵĚŝĞƐ� ŚĂǀĞ� ƐŚŽǁŶ� ƚŚĂƚ� ďŽƚŚ� ƚĞĐŚŶŝƋƵĞƐ�
ƉƌŽǀŝĚĞ�ƐŝŵŝůĂƌůǇ�ĞīĞĐƟǀĞ�ĂŶĂůŐĞƐŝĐ�ƉƌŽĮůĞƐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƉŽƐƚͲŽƉĞƌĂƟǀĞ�
ƉĂŝŶ�ƐĐŽƌĞƐ͕�΀ϭϵ΁�ĚƵƌĂƟŽŶ�Žƌ�ƋƵĂůŝƚǇ�ŽĨ�ƉŽƐƚͲŽƉĞƌĂƟǀĞ�ĂŶĂůŐĞƐŝĂ͕�΀ϮϬ΁�
ĂŶĚ�ƉŽƐƚͲŽƉĞƌĂƟǀĞ�ŵŽƌƉŚŝŶĞ�ƌĞƋƵŝƌĞŵĞŶƚƐ͘�΀Ϯϭ΁

�ĂƵĚĂů�ĂŶĂĞƐƚŚĞƐŝĂ�ŚĂƐ�Ă�ƐƵĐĐĞƐƐ�ƌĂƚĞ�ŽĨ�ƵƉ�ƚŽ�ϵϲй͕�΀ϮϮ΁�ĂůďĞŝƚ�ǁŝƚŚ�
Ϯϱй�ŽĨ�ƉĂƟĞŶƚƐ� ƌĞƋƵŝƌŝŶŐ�ŵŽƌĞ� ƚŚĂŶ�ŽŶĞ�ĂƩĞŵƉƚ͘� /Ŷ� ĐŽŶƚƌĂƐƚ͕�ďůŝŶĚ�
ŝůŝŽŝŶŐƵŝŶĂů� ďůŽĐŬ� ŚĂƐ� Ă� ƐƵĐĐĞƐƐ� ƌĂƚĞ� ŽĨ� ĂƉƉƌŽǆŝŵĂƚĞůǇ� ϳϮй͘� ΀Ϯϯ΁�
tŝůůƐĐŚŬĞ� Ğƚ� Ăů͘� ƋƵŽƚĞĚ� ƐƵĐĐĞƐƐ� ƌĂƚĞƐ� ŽĨ� ϳϬͲϴϬй͕� ǁŚŝĐŚ� ŝŵƉƌŽǀĞĚ�
ǁŝƚŚ� ƵůƚƌĂƐŽƵŶĚ� ŐƵŝĚĂŶĐĞ͘� ΀ϭϲ΁� /Ŷ� Ă� ƐŵĂůů� ƐƚƵĚǇ� ĐŽŵďŝŶŝŶŐ� ƚŚĞ� ƚǁŽ�
techniques, Jagannathan et al. explored the role of ultrasound-guided 
ŝůŝŽŝŶŐƵŝŶĂů�ďůŽĐŬ�ĂŌĞƌ�ŝŶŐƵŝŶĂů�ŚĞƌŶŝŽƚŽŵǇ�ƐƵƌŐĞƌǇ�ƉĞƌĨŽƌŵĞĚ�ƵŶĚĞƌ�
ŐĞŶĞƌĂů� ĂŶĂĞƐƚŚĞƟĐ� ǁŝƚŚ� ĐĂƵĚĂů� ďůŽĐŬ͘� tŝƚŚ� ŐƌŽƵƉƐ� ƌĂŶĚŽŵŝƐĞĚ� ƚŽ�
ƌĞĐĞŝǀĞ� ŝŶũĞĐƟŽŶƐ� ŽĨ� ŶŽƌŵĂů� ƐĂůŝŶĞ͕� Žƌ� ďƵƉŝǀĂĐĂŝŶĞ� ǁŝƚŚ� ĂĚƌĞŶĂůŝŶĞ͕�
ƚŚĞǇ� ĨŽƵŶĚ� ƚŚĂƚ� ƚŚĞ� ĂĚĚŝƟŽŶ� ŽĨ� Ă� ŐƵŝĚĞĚ� ŶĞƌǀĞ� ďůŽĐŬ� Ăƚ� ƚŚĞ� ĞŶĚ� ŽĨ�
ƚŚĞ�ƐƵƌŐĞƌǇ�ƐŝŐŶŝĮĐĂŶƚůǇ�ĚĞĐƌĞĂƐĞĚ�ƉŽƐƚͲŽƉĞƌĂƟǀĞ�ƉĂŝŶ�ƐĐŽƌĞƐ�ĨŽƌ�ƚŚĞ�
ďƵƉŝǀĂĐĂŝŶĞ�ǁŝƚŚ� ĂĚƌĞŶĂůŝŶĞ� ŐƌŽƵƉ͘� ΀Ϯϰ΁� dŚŝƐ� ƐƵŐŐĞƐƚƐ� ƚŚĂƚ� ƚŚĞ� ƚǁŽ�
ƚĞĐŚŶŝƋƵĞƐ�ĐĂŶ�ďĞ�ĐŽŵďŝŶĞĚ�ĨŽƌ�ƉŽƐƚͲŽƉĞƌĂƟǀĞ�ĂŶĂůŐĞƐŝĂ͘�/ůŝŽŝŶŐƵŝŶĂů�
block is not suitable as the sole method of anaesthesia, as its 
ƐƵĐĐĞƐƐ�ƌĂƚĞ�ŝƐ�ŚŝŐŚůǇ�ǀĂƌŝĂďůĞ�ĂŶĚ�ƚŚĞ�ďůŽĐŬ�ŶŽƚ�ƐƵĸĐŝĞŶƚ�ĨŽƌ�ƐƵƌŐŝĐĂů�
anaesthesia, whereas caudal block can be used as an awake regional 
ĂŶĂĞƐƚŚĞƟĐ� ƚĞĐŚŶŝƋƵĞ͘��ŽƚŚ� ƚĞĐŚŶŝƋƵĞƐ� ĂƌĞ� ƐƵŝƚĂďůĞ� ĨŽƌ� ĂŶĂůŐĞƐŝĂ� ŝŶ�
ƚŚĞ�ƉĂĞĚŝĂƚƌŝĐ�ŝŶŐƵŝŶĂů�ŚĞƌŶŝŽƚŽŵǇ�ƐĞƫŶŐ͘

�ŽŵƉůŝĐĂƟŽŶƐ�ĂŶĚ�ƐŝĚĞ�ĞīĞĐƚƐ
�ŽŵƉůŝĐĂƟŽŶƐ�ŽĨ� ĐĂƵĚĂů� ĂŶĂĞƐƚŚĞƐŝĂ� ĂƌĞ� ƌĂƌĞ� Ăƚ� Ϭ͘ϳ�ƉĞƌ� ϭϬϬϬ� ĐĂƐĞƐ͘�
΀ϱ΁�,ŽǁĞǀĞƌ͕ �ƐŽŵĞ�ŽĨ�ƚŚĞƐĞ�ĐŽŵƉůŝĐĂƟŽŶƐ�ĂƌĞ�ƐĞƌŝŽƵƐ�ĂŶĚ�ƉŽƚĞŶƟĂůůǇ�
fatal:

ͻ� accidental dural puncture, leading to high spinal block
ͻ� ŝŶƚƌĂǀĂƐĐƵůĂƌ�ŝŶũĞĐƟŽŶ
ͻ� ŝŶĨĞĐƟŽŶ�ĂŶĚ�ĞƉŝĚƵƌĂů�ĂďƐĐĞƐƐ�ĨŽƌŵĂƟŽŶ
ͻ� ĞƉŝĚƵƌĂů�ŚĂĞŵĂƚŽŵĂ͘�΀ϰ͕ϭϯ΁

��ĐŽŵƉƌĞŚĞŶƐŝǀĞ�ƌĞǀŝĞǁ�ŽĨ�Ϯ͕Ϭϴϴ�ĐĂƵĚĂů�ĂŶĂĞƐƚŚĞƐŝĂ�ĐĂƐĞƐ�ŝĚĞŶƟĮĞĚ�
ϭϬϭ�;ϰ͘ϴйͿ�ĐĂƐĞƐ� ŝŶ�ǁŚŝĐŚ�ĞŝƚŚĞƌ�ƚŚĞ�ĚƵƌĂ�ǁĂƐ�ƉƵŶĐƚƵƌĞĚ͕�ƐŝŐŶŝĮĐĂŶƚ�
ďůĞĞĚŝŶŐ�ŽĐĐƵƌƌĞĚ͕�Žƌ�Ă�ďůŽŽĚ�ǀĞƐƐĞů�ǁĂƐ�ƉĞŶĞƚƌĂƚĞĚ͘�hƉŽŶ�ĚĞƚĞĐƟŽŶ�
ŽĨ� ĂŶǇ� ŽĨ� ƚŚĞƐĞ� ĐŽŵƉůŝĐĂƟŽŶƐ͕� ƚŚĞ� ƉƌŽĐĞĚƵƌĞ�ǁĂƐ� ĐĞĂƐĞĚ͘� ΀Ϯϱ΁� dŚŝƐ�
ŝƐ� Ă� ƌĞůĂƟǀĞůǇ� ŚŝŐŚ� ŝŶĐŝĚĞŶĐĞ͖� ŚŽǁĞǀĞƌ͕ � ƚŚĞƐĞ�ǁĞƌĞ� ƐŝƚƵĂƟŽŶƐ�ǁŚĞƌĞ�
ƉŽƚĞŶƟĂůůǇ�ƐĞƌŝŽƵƐ�ĐŽŵƉůŝĐĂƟŽŶƐ�ǁĞƌĞ�ŝĚĞŶƟĮĞĚ�ƉƌŝŽƌ�ƚŽ�ĚĂŵĂŐĞ�ďĞŝŶŐ�
ĚŽŶĞ�ďǇ�ŝŶũĞĐƟŶŐ�ƚŚĞ�ůŽĐĂů�ĂŶĂĞƐƚŚĞƟĐ͘�dŚĞ�ĂĐƚƵĂů�ƌŝƐŬ�ŽĨ�ŚĂƌŵ�ŽĐĐƵƌƌŝŶŐ�
is unknown, but is considered to be much lower than the incidence of 
ƚŚĞƐĞ�ĞǀĞŶƚƐ͘�WŽůĂŶĞƌ�Ğƚ�Ăů͘�ƌĞǀŝĞǁĞĚ�ϲϬϭϭ�ƐŝŶŐůĞ�ƐŚŽƚ�ĐĂƵĚĂů�ďůŽĐŬƐ͕�
ĂŶĚ�ŝĚĞŶƟĮĞĚ�ϭϳϮ�;Ϯ͘ϵйͿ�ĂĚǀĞƌƐĞ�ĞǀĞŶƚƐ͕�ŝŶĐůƵĚŝŶŐ�ĞŝŐŚƚĞĞŶ�ƉŽƐŝƟǀĞ�
ƚĞƐƚ�ĚŽƐĞƐ͕�ĮǀĞ�ĚƵƌĂů�ƉƵŶĐƚƵƌĞƐ͕�ϯϴ�ǀĂƐĐƵůĂƌ�ƉƵŶĐƚƵƌĞƐ͕�ϳϭ�ĂďĂŶĚŽŶĞĚ�
ďůŽĐŬƐ�ĂŶĚ�Ϯϲ�ĨĂŝůĞĚ�ďůŽĐŬƐ͘�,ŽǁĞǀĞƌ͕ �ŶŽ�ƐĞƌŝŽƵƐ�ĐŽŵƉůŝĐĂƟŽŶƐ�ǁĞƌĞ�
ĞŶĐŽƵŶƚĞƌĞĚ�ĂƐ�ĞĂĐŚ�ŽĨ�ƚŚĞƐĞ�ĂĚǀĞƌƐĞ�ĞǀĞŶƚƐ�ǁĞƌĞ�ĚĞƚĞĐƚĞĚ�ĞĂƌůǇ�ĂŶĚ�
ŵĂŶĂŐĞĚ͘�΀Ϯϲ΁�DĞƚŚŽĚƐ�ŽĨ�ŵŝŶŝŵŝƐŝŶŐ�ƚŚĞ�ƌŝƐŬ�ŽĨ�ƚŚĞƐĞ�ĐŽŵƉůŝĐĂƟŽŶƐ�
ŝŶĐůƵĚĞ� ƚĞƐƚ� ĚŽƐĞƐ� ƵŶĚĞƌ� ��'� ŵŽŶŝƚŽƌŝŶŐ� ĨŽƌ� ŝŶĂĚǀĞƌƚĞŶƚ� ǀĂƐĐƵůĂƌ�
ŝŶũĞĐƟŽŶ� ;ƚĂĐŚǇĐĂƌĚŝĂ� ǁŝůů� ďĞ� ƐĞĞŶͿ� Žƌ� ŵŽŶŝƚŽƌŝŶŐ� ƚŚĞ� ŽŶƐĞƚ� ŽĨ�
ƐƵďĂƌĂĐŚŶŽŝĚ�ŝŶũĞĐƟŽŶ�;ƌĂƉŝĚ�ĂŶĂĞƐƚŚĞƐŝĂ�ǁŝůů�ŽĐĐƵƌͿ͘�΀ϭϯ΁

/ůŝŽŝŶŐƵŝŶĂů�ďůŽĐŬƐ͕�ĂƐ�ǁŝƚŚ�Ăůů�ƉĞƌŝƉŚĞƌĂů�ŶĞƌǀĞ�ďůŽĐŬƐ͕�ĂƌĞ� ŝŶŚĞƌĞŶƚůǇ�
ůĞƐƐ�ƌŝƐŬǇ�ƚŚĂŶ�ĐĞŶƚƌĂů�ďůŽĐŬĂĚĞ͘�WŽƚĞŶƟĂů�ĐŽŵƉůŝĐĂƟŽŶƐ�ŝŶĐůƵĚĞ͗

ͻ� ŝŶĨĞĐƟŽŶ�ĂŶĚ�ĂďƐĐĞƐƐ�ĨŽƌŵĂƟŽŶ
ͻ� ŵĞĐŚĂŶŝĐĂů�ĚĂŵĂŐĞ�ƚŽ�ƚŚĞ�ŶĞƌǀĞƐ͘

DŽƌĞ� ƐĞƌŝŽƵƐ� ĐŽŵƉůŝĐĂƟŽŶƐ� ŝĚĞŶƟĮĞĚ� Ăƚ� ĐĂƐĞͲƌĞƉŽƌƚ� ůĞǀĞů� ŝŶĐůƵĚĞ�
cases of:

ͻ� ƌĞƚƌŽƉĞƌŝƚŽŶĞĂů�ŚĂĞŵĂƚŽŵĂ͘�΀Ϯϳ΁
ͻ� ƐŵĂůů�ďŽǁĞů�ƉĞƌĨŽƌĂƟŽŶ͘�΀Ϯϴ΁�
ͻ� ůĂƌŐĞ�ďŽǁĞů�ƉĞƌĨŽƌĂƟŽŶ͘�΀Ϯϵ΁

WŽůĂŶĞƌ� Ğƚ� Ăů͘� ƌĞǀŝĞǁĞĚ� ϳϯϳ� ŝůŝŽŝŶŐƵŝŶĂůͲŝůŝŽŚǇƉŽŐĂƐƚƌŝĐ� ďůŽĐŬƐ͕� ĂŶĚ�
ĨŽƵŶĚ� ŽŶĞ� ĂĚǀĞƌƐĞ� ĞǀĞŶƚ� ;ƉŽƐŝƟǀĞ� ďůŽŽĚ� ĂƐƉŝƌĂƟŽŶͿ͘� ΀Ϯϲ΁� dŚŝƐ� ůŽǁ�

ĂďĚŽŵŝŶŝƐ͘� ΀ϲ΁�dŚĞƐĞ� ŝŶũĞĐƟŽŶƐ�ĐŽǀĞƌ� ƚŚĞ� ŝůŝŽŝŶŐƵŝŶĂů͕� ŝůŝŽŚǇƉŽŐĂƐƚƌŝĐ�
ĂŶĚ� ůŽǁĞƌ� ŝŶƚĞƌĐŽƐƚĂů� ŶĞƌǀĞƐ͕� ĂŶĂĞƐƚŚĞƟƐŝŶŐ� ƚŚĞ� ŽƉĞƌĂƟŶŐ� ĮĞůĚ͕�
ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ŝŶŐƵŝŶĂů�ƐĂĐ͘�΀ϯ΁��ŽŵŵŽŶůǇ͕ �ƚŚĞƐĞ�ŶĞƌǀĞƐ�ĂƌĞ�ďůŽĐŬĞĚ�ďǇ�
the surgeon during the surgical process when she/he can apply local 
ĂŶĂĞƐƚŚĞƐŝĂ�ĚŝƌĞĐƚůǇ�ƚŽ�ƚŚĞ�ŶĞƌǀĞƐ͘�hůƚƌĂƐŽƵŶĚ�ŐƵŝĚĂŶĐĞ�ŚĂƐ�ĞŶĂďůĞĚ�
ƚŚĞ�ŵŽƌĞ� ĂĐĐƵƌĂƚĞ� ƉůĂĐĞŵĞŶƚ� ŽĨ� ŝŶũĞĐƟŽŶƐ͕� ĂůůŽǁŝŶŐ� ůŽǁĞƌ� ĚŽƐĞƐ� ƚŽ�
ďĞ�ƵƐĞĚ� ΀ϳ΁�ĂŶĚ� ŝŵƉƌŽǀŝŶŐ� ƐƵĐĐĞƐƐ� ƌĂƚĞƐ͕� ΀ϴ΁� ůĞĂĚŝŶŐ� ƐŽŵĞǁŚĂƚ� ƚŽ�Ă�
ƌĞƐƵƌŐĞŶĐĞ�ŽĨ�ƚŚĞ�ƚĞĐŚŶŝƋƵĞ͘�΀ϰ΁

WŚĂƌŵĂĐŽůŽŐŝĐĂů�ĂƐƉĞĐƚƐ
�ŽŶƐŝĚĞƌĂďůĞ�ĚŝƐĐƵƐƐŝŽŶ�ŚĂƐ�ĂƌŝƐĞŶ�ƌĞŐĂƌĚŝŶŐ�ǁŚŝĐŚ� ůŽĐĂů�ĂŶĂĞƐƚŚĞƟĐ�
ĂŐĞŶƚ� ŝƐ� ƚŚĞ� ďĞƐƚ� ĐŚŽŝĐĞ� ĨŽƌ� ĐĂƵĚĂů� ĂŶĂĞƐƚŚĞƐŝĂ͗� ďƵƉŝǀĂĐĂŝŶĞ� Žƌ� ƚŚĞ�
ŶĞǁĞƌ� ƉƵƌĞ� ůĞŌͲŝƐŽŵĞƌƐ� ůĞǀŽďƵƉŝǀĂĐĂŝŶĞ� ĂŶĚ� ƌŽƉŝǀĂĐĂŝŶĞ͘� �� ƌĞǀŝĞǁ�
ďǇ��ĂƐĂƟ�ĂŶĚ�WƵƚǌƵ�ĞǆĂŵŝŶĞĚ�ĞǀŝĚĞŶĐĞ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ƚŽǆŝĐŽůŽŐǇ�ĂŶĚ�
potency of these new agents in both animal and human studies. 
�ĞƐƉŝƚĞ� ĐŽŶŇŝĐƟŶŐ� ƌĞƐƵůƚƐ� ŝŶ� ƚŚĞ� ůŝƚĞƌĂƚƵƌĞ͕� ƚŚŝƐ� ƌĞǀŝĞǁ� ƵůƟŵĂƚĞůǇ�
ƐƵŐŐĞƐƚƐ� ƚŚĂƚ� ƚŚĞƌĞ�ǁĂƐ�Ă� ǀĞƌǇ� ƐŵĂůů� ĚŝīĞƌĞŶĐĞ� ŝŶ�ƉŽƚĞŶĐǇ�ďĞƚǁĞĞŶ�
ƚŚĞ�ĂŐĞŶƚƐ͗�ďƵƉŝǀĂĐĂŝŶĞ�ŝƐ�ƐůŝŐŚƚůǇ�ŵŽƌĞ�ƉŽƚĞŶƚ�ƚŚĂŶ�ůĞǀŽďƵƉŝǀĂĐĂŝŶĞ͕�
ǁŚŝĐŚ� ŝƐ� ƐůŝŐŚƚůǇ� ŵŽƌĞ� ƉŽƚĞŶƚ� ƚŚĂŶ� ƌŽƉŝǀĂĐĂŝŶĞ͘� ΀ϵ΁� �ƌĞƐĐŚĂŶ� Ğƚ� Ăů͘�
ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�Ă�ĐĂƵĚĂů�ĚŽƐĞ�ŽĨ�ϭ�ŵ>ͬŬŐ�ŽĨ�Ϭ͘Ϯй�ůĞǀŽďƵƉŝǀĂĐĂŝŶĞ�Žƌ�
ƌŽƉŝǀĂĐĂŝŶĞ�ƉƌŽĚƵĐĞĚ�ůĞƐƐ�ƉŽƐƚͲŽƉĞƌĂƟǀĞ�ŵŽƚŽƌ�ďůŽĐŬĂĚĞ�ƚŚĂŶ�ϭ�ŵ>ͬ
ŬŐ�Ϭ͘Ϯй�ďƵƉŝǀĂĐĂŝŶĞ͘�΀ϭϬ΁�dŚŝƐ�ƌĞƐƵůƚ�ĐŽƵůĚ�ďĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�Ă�ŵŝůĚ�
underdosing of the former two agents in light of their lesser potency, 
ƌĂƚŚĞƌ�ƚŚĂŶ�ŝŶƚƌŝŶƐŝĐ�ĚŝīĞƌĞŶĐĞƐ�ŝŶ�ŵŽƚŽƌ�ĞīĞĐƚ͘��ŽƐĞƐ�ĨŽƌ�ŝůŝŽŝŶŐƵŝŶĂů�
ŶĞƌǀĞ� ďůŽĐŬ� ĂƌĞ� ǀĂƌŝĂďůĞ͕� ŐŝǀĞŶ� ƚŚĞ� ďůŝŶĚ� ƚĞĐŚŶŝƋƵĞ� ĐŽŵŵŽŶůǇ�
employed and the need to obtain adequate analgesia. Despite this, 
the maximum recommended single shot dose is the same for all three 
agents: neonates should not exceed 2 mg/kg, and children should not 
ĞǆĐĞĞĚ�Ϯ͘ϱ�ŵŐͬŬŐ͘�΀ϭϭ΁��ĞƐƉŝƚĞ�ŵƵůƟƉůĞ�ƐƚƵĚŝĞƐ�ƐŚŽǁŝŶŐ�ŵŝŶŝŵĂů�ǇĞƚ�
ƐƚĂƟƐƟĐĂůůǇ� ƐŝŐŶŝĮĐĂŶƚ� ĚŝīĞƌĞŶĐĞƐ͕� Ăůů� ƚŚƌĞĞ� ĂŐĞŶƚƐ� ĂƌĞ� ŶŽŶĞƚŚĞůĞƐƐ�
ĐŽŵƉĂƌĂďůǇ�ĞīĞĐƟǀĞ�ůŽĐĂů�ĂŶĂĞƐƚŚĞƟĐ�ĂŐĞŶƚƐ͘�΀ϵ΁

tŚĞŶ� ĞǆĂŵŝŶŝŶŐ� ƚŽǆŝĐŝƚǇ� ŽĨ� ƚŚĞ� ƚŚƌĞĞ� ĂŐĞŶƚƐ� ĚŝƐĐƵƐƐĞĚ� ĂďŽǀĞ͕�
�ĂƐĂƟ� ĂŶĚ� WƵƚǌƵ� ƌĞƉŽƌƚĞĚ� ƚŚĂƚ� ƚŚĞ� ŶĞǁĞƌ� ĂŐĞŶƚƐ� ;ƌŽƉŝǀĂĐĂŝŶĞ� ĂŶĚ�
ůĞǀŽďƵƉŝǀĂĐĂŝŶĞͿ�ǁĞƌĞ�ůĞƐƐ�ƚŽǆŝĐ�ƚŚĂŶ�ďƵƉŝǀĂĐĂŝŶĞ͕�ƌĞƐƵůƟŶŐ�ŝŶ�ŚŝŐŚĞƌ�
ƉůĂƐŵĂ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ďĞĨŽƌĞ�ƚŚĞ�ŽĐĐƵƌƌĞŶĐĞ�ŽĨ�ƐŝŐŶƐ�ŽĨ��E^�ƚŽǆŝĐŝƚǇ͕ �
ĂŶĚ�ǁŝƚŚ�ůĞƐƐ�ĐĂƌĚŝŽǀĂƐĐƵůĂƌ�ƚŽǆŝĐŝƚǇ�ŽĐĐƵƌƌŝŶŐ�Ăƚ�ůĞǀĞůƐ�ƚŚĂƚ�ŝŶĚƵĐĞ��E^�
ƚŽǆŝĐŝƚǇ͘�΀ϵ΁��ŽǌŬƵƌƚ�Ğƚ�Ăů͘�ĚĞƚĞƌŵŝŶĞĚ�ƚŚĂƚ�Ă�ĐĂƵĚĂů�ĚŽƐĞ�ŽĨ�Ϭ͘ϱ�ŵ>ͬŬŐ�
ŽĨ�Ϭ͘Ϯϱй�;ĞīĞĐƟǀĞůǇ�ϭ͘Ϯϱ�ŵŐͬŬŐͿ�ďƵƉŝǀĂĐĂŝŶĞ�Žƌ�ƌŽƉŝǀĂĐĂŝŶĞ�ƌĞƐƵůƚĞĚ�
ŝŶ�ƉĞĂŬ�ƉůĂƐŵĂ� ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŽĨ� ϰϲ͘ϴ�ц�ϭϳ͘ϭ�ŶŐͬŵ>�ĂŶĚ�ϲϭ͘Ϯ�ц�ϴ͘Ϯ�
ŶŐͬŵ>͕� ƌĞƐƉĞĐƟǀĞůǇ͘� dŚĞƐĞ� ĂƌĞ�ǁĞůů� ďĞůŽǁ� ƚŚĞ� ůĞǀĞůƐ� Ăƚ� ǁŚŝĐŚ� ƚŽǆŝĐ�
ĞīĞĐƚƐ�ĂƉƉĞĂƌ�ĨŽƌ�ďƵƉŝǀĂĐĂŝŶĞ�ĂŶĚ�ƌŽƉŝǀĂĐĂŝŶĞ͕�Ăƚ�ϮϱϬ�ŶŐͬŵ>�ĂŶĚ�ϭϱϬͲ
ϲϬϬ�ŶŐͬŵ>͕� ƌĞƐƉĞĐƟǀĞůǇ͘� ΀ϭϮ΁� dŚĞ� ůĂƌŐĞƌ�ĚŽƐĞƐ� ƌĞƋƵŝƌĞĚ� ĨŽƌ� ĞƉŝĚƵƌĂů�
ĂŶĂĞƐƚŚĞƐŝĂ� ĂŶĚ� ƉĞƌŝƉŚĞƌĂů� ŶĞƌǀĞ� ďůŽĐŬƐ� ĐĂƌƌǇ� ƚŚĞ� ŝŶĐƌĞĂƐĞĚ� ƌŝƐŬ� ŽĨ�
ƐǇƐƚĞŵŝĐ�ƚŽǆŝĐŝƚǇ͕ �ƐŽ�ƚŚĞ�ůĞƐƐĞƌ�ƚŽǆŝĐ�ƉŽƚĞŶƟĂů�ŽĨ�ůĞǀŽďƵƉŝǀĂĐĂŝŶĞ�ĂŶĚ�
ƌŽƉŝǀĂĐĂŝŶĞ�ũƵƐƟĮĞƐ�ƚŚĞŝƌ�ƵƐĞ�ŽǀĞƌ�ďƵƉŝǀĂĐĂŝŶĞ͘�΀ϵ͕ϭϯ΁�,ŽǁĞǀĞƌ͕ �ƉĂƌƚůǇ�
ĚƵĞ�ƚŽ�ĐŽƐƚ�ďƵƉŝǀĂĐĂŝŶĞ�ƌĞŵĂŝŶƐ�ŝŶ�ǁŝĚĞ�ƵƐĞ�ƚŽĚĂǇ͘�΀ϭϰ΁

�ĂƵĚĂů� ĂŶĂĞƐƚŚĞƐŝĂ� ƌĞƋƵŝƌĞƐ� ĐŽŶƐŝĚĞƌĂƟŽŶ� ŽĨ� ƚǁŽ� ĂƐƉĞĐƚƐ� ŽĨ� ĚŽƐĞ͗�
ĐŽŶĐĞŶƚƌĂƟŽŶ�ĂŶĚ�ǀŽůƵŵĞ͘�dŚĞ�ǀŽůƵŵĞ�ŽĨ� ƚŚĞ� ŝŶũĞĐƟŽŶ�ĐŽŶƚƌŽůƐ� ƚŚĞ�
ůĞǀĞů�ƚŽ�ǁŚŝĐŚ�ĂŶĂĞƐƚŚĞƐŝĂ�ŽĐĐƵƌƐ͕�ĂƐ�ĚĞƐĐƌŝďĞĚ�ďǇ��ƌŵŝƚĂŐĞ͗

ͻ� Ϭ͘ϱ�ŵ>ͬŬŐ�ǁŝůů�ĐŽǀĞƌ�ƐĂĐƌĂů�ĚĞƌŵĂƚŽŵĞƐ͕�ƐƵŝƚĂďůĞ�ĨŽƌ�ĐŝƌĐƵŵĐŝƐŝŽŶ
ͻ� Ϭ͘ϳϱŵ>ͬŬŐ�ǁŝůů�ĐŽǀĞƌ� ŝŶŐƵŝŶĂů�ĚĞƌŵĂƚŽŵĞƐ͕�ƐƵŝƚĂďůĞ� ĨŽƌ� ŝŶŐƵŝŶĂů�

herniotomy
ͻ� ϭ�ŵ>ͬŬŐ�ǁŝůů�ĐŽǀĞƌ�ƵƉ�ƚŽ�dϭϬ͕�ƐƵŝƚĂďůĞ�ĨŽƌ�ŽƌĐŚŝĚŽƉĞǆǇ�Žƌ�ƵŵďŝůŝĐĂů�

herniotomy
ͻ� ϭ͘Ϯϱ�ŵ>ͬŬŐ�ǁŝůů�ĐŽǀĞƌ�ƵƉ�ƚŽ�ŵŝĚͲƚŚŽƌĂĐŝĐ�ĚĞƌŵĂƚŽŵĞƐ͘�΀ϭϱ΁

/ƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ĞŶƐƵƌĞ�ďŽƚŚ�ĂŶ�ĂĚĞƋƵĂƚĞ�ĂŵŽƵŶƚ�ŽĨ�ůŽĐĂů�ĂŶĂĞƐƚŚĞƟĐ�
;ŵŐͬŬŐͿ�ĂŶĚ�ĂŶ�ĂĚĞƋƵĂƚĞ�ǀŽůƵŵĞ�ĨŽƌ�ŝŶũĞĐƟŽŶ�;ŵ>ͬŬŐͿ�ĂƌĞ�ƵƐĞĚ͘

�ĸĐĂĐǇ�ŽĨ�ĐĂƵĚĂů�ĂŶĚ�ŝůŝŽŝŶŐƵŝŶĂů�ďůŽĐŬƐ
/ůŝŽŝŶŐƵŝŶĂů� ďůŽĐŬ� ĂŶĚ� ĐĂƵĚĂů� ĂŶĂĞƐƚŚĞƐŝĂ� ďŽƚŚ� ƉƌŽǀŝĚĞ� ĞǆĐĞůůĞŶƚ�
ĂŶĂůŐĞƐŝĂ� ŝŶ� ƚŚĞ� ŝŶƚƌĂŽƉĞƌĂƟǀĞ� ĂŶĚ� ƉŽƐƚŽƉĞƌĂƟǀĞ� ƉŚĂƐĞƐ͘� ^ŽŵĞ�
authors suggest that ultrasound guidance in ilioinguinal block can 
increase accuracy of needle placement, allowing a smaller dose of 
ůŽĐĂů� ĂŶĂĞƐƚŚĞƟĐ͘� ΀ϭϲ΁�dŚŽŶŐ�Ğƚ� Ăů͘� ƌĞǀŝĞǁĞĚ�ϴϮ� ĐĂƐĞƐ�ŽĨ� ŝůŝŽŝŶŐƵŝŶĂů�
block without ultrasonography, and found similar success rates to 



Volume 4, Issue 1 | 2013

Australian Medical Student Journal 19

ŵŽƌďŝĚŝƚǇ� ƌĂƚĞ� ǁĂƐ� ĂƩƌŝďƵƚĞĚ� ƚŽ� ƚŚĞ� ǁŝĚĞƐƉƌĞĂĚ� ƵƐĞ� ŽĨ� ƵůƚƌĂƐŽƵŶĚ�
ŐƵŝĚĂŶĐĞ͘�΀Ϯϲ΁

��ŶƵŵďĞƌ� ŽĨ� ƐƚƵĚŝĞƐ� ŚĂǀĞ� ĞǆĂŵŝŶĞĚ� ƚŚĞ� ƐŝĚĞ� ĞīĞĐƚ� ƉƌŽĮůĞƐ� ŽĨ� ďŽƚŚ�
techniques:

ͻ� dŝŵĞ� ƚŽ� ĮƌƐƚ� ŵŝĐƚƵƌŝƟŽŶ� ŚĂƐ� ĐŽŶŇŝĐƟŶŐ� ĞǀŝĚĞŶĐĞ� ʹ� DĂƌŬŚĂŵ�
Ğƚ� Ăů͘� ƐƵŐŐĞƐƚ� ĚĞůĂǇĞĚ� ĮƌƐƚ�ŵŝĐƚƵƌŝƟŽŶ�ǁŝƚŚ� ĐĂƵĚĂů� ĂŶĂĞƐƚŚĞƐŝĂ�
ĐŽŵƉĂƌĞĚ�ƚŽ�ŝŶŐƵŝŶĂů�ďůŽĐŬ͕�΀ϭϴ΁�ďƵƚ�ŽƚŚĞƌƐ�ĨŽƵŶĚ�ŶŽ�ĚŝīĞƌĞŶĐĞ͘�
΀ϭϵ͕ϮϬ΁

ͻ� WŽƐƚͲŽƉĞƌĂƟǀĞ�ƟŵĞ�ƚŽ�ĂŵďƵůĂƟŽŶ�ŝƐ�ƐŝŵŝůĂƌ͘ �΀ϭϴ͕ϭϵ΁
ͻ� WŽƐƚͲŽƉĞƌĂƟǀĞ� ǀŽŵŝƟŶŐ� ŚĂƐ� ƐŝŵŝůĂƌ� ŝŶĐŝĚĞŶĐĞ͕� ΀ϭϴͲϮϬ΁� ĂŶĚ� ŚĂƐ�

ďĞĞŶ�ƐŚŽǁŶ�ƚŽ�ďĞ�ĂīĞĐƚĞĚ�ŵŽƌĞ�ďǇ� ƚŚĞ�ĂĐĐŽŵƉĂŶǇŝŶŐ�ŵĞƚŚŽĚ�
ŽĨ�ŐĞŶĞƌĂů�ĂŶĂĞƐƚŚĞƟĐ�ƚŚĂŶ�ƚŚĞ�ƚǇƉĞ�ŽĨ�ƌĞŐŝŽŶĂů�ĂŶĂĞƐƚŚĞƐŝĂ͕�ǁŝƚŚ�
ƐĞǀŽŇƵƌĂŶĞ�ŝŶŚĂůĂƟŽŶ�ƌĞƐƵůƟŶŐ�ŝŶ�ŵŽƌĞ�ƉŽƐƚͲŽƉĞƌĂƟǀĞ�ǀŽŵŝƟŶŐ�
ƚŚĂŶ�ŝŶƚƌĂǀĞŶŽƵƐ�ŬĞƚĂŵŝŶĞ�ĂŶĚ�ƉƌŽƉŽĨŽů͘�΀ϯϬ΁�

ͻ� dŝŵĞ� ŝŶ� ƌĞĐŽǀĞƌǇ�ďĂǇ�ƉŽƐƚͲŚĞƌŶŝŽƚŽŵǇ�ǁĂƐ�ϰϱ�ц�ϭϱ�ŵŝŶƵƚĞƐ� ĨŽƌ�
ĐĂƵĚĂů͕�ĂŶĚ�ϰϬ�ц�ϵ�ŵŝŶƵƚĞƐ�;ƉфϬ͘ϬϮͿ�ĨŽƌ�ŝůŝŽŝŶŐƵŝŶĂů͖�΀ϭϵ΁�ŚŽǁĞǀĞƌ͕ �
ƚŚŝƐ� ƐƚĂƟƐƟĐĂůůǇ� ƐŝŐŶŝĮĐĂŶƚ� ƌĞƐƵůƚ� ŚĂƐ� ůŝƩůĞ� ĞīĞĐƚ� ŽŶ� ĐůŝŶŝĐĂů�
ƉƌĂĐƟĐĞ͘

ͻ� dŝŵĞ�ƚŽ�ĚŝƐĐŚĂƌŐĞ�;ĚĂǇ�ƐƵƌŐĞƌǇͿ�ǁĂƐ�ϭϳϲ�ц�ϯϯ�ŵŝŶƵƚĞƐ�ĨŽƌ�ĐĂƵĚĂů�
ďůŽĐŬ͕� ĂŶĚ� ƐŚŽƌƚĞƌ� ĨŽƌ� ŝůŝŽŝŶŐƵŝŶĂů� ďůŽĐŬ� Ăƚ� ϭϲϲ� ц� Ϯϲ� ŵŝŶƵƚĞƐ�
;ƉфϬ͘ϬϮͿ͘� ΀ϭϵ΁��ŐĂŝŶ͕� ƚŚĞƐĞ�ƟŵĞƐ�ĂƌĞ� ƐŽ� ƐŝŵŝůĂƌ�ĂƐ� ƚŽ�ŚĂǀĞ� ůŝƩůĞ�
ƉƌĂĐƟĐĂů�ĞīĞĐƚ͘

dŚĞƐĞ� ƐƚƵĚŝĞƐ� ƐƵŐŐĞƐƚ� ƚŚĂƚ� ƚŚĞ� ƚĞĐŚŶŝƋƵĞƐ� ŚĂǀĞ� ƐŝŵŝůĂƌ� ƐŝĚĞ� ĞīĞĐƚ�
ŝŶĐŝĚĞŶĐĞƐ�ĂŶĚ�ƉŽƐƚŽƉĞƌĂƟǀĞ�ƌĞĐŽǀĞƌǇ�ƉƌŽĮůĞƐ͕�ĂŶĚ�ǁŚĞƌĞ�ĚŝīĞƌĞŶĐĞƐ�
ĞǆŝƐƚ͕�ƚŚĞǇ�ĂƌĞ�ƐƚĂƟƐƟĐĂůůǇ�ďƵƚ�ŶŽƚ�ĐůŝŶŝĐĂůůǇ�ƐŝŐŶŝĮĐĂŶƚ͘

hƐĞ� ŽĨ� ŐĞŶĞƌĂů� ĂŶĂĞƐƚŚĞƐŝĂ� ŝŶ� ĐŽŵďŝŶĂƟŽŶ� ǁŝƚŚ� ĐĂƵĚĂů�
ĂŶĂĞƐƚŚĞƐŝĂ�Žƌ�ŝůŝŽŝŶŐƵŝŶĂů�ďůŽĐŬ�
A topic of special interest is whether awake regional, rather than 
general, anaesthesia should be used. Although the great majority 
of inguinal herniotomy is performed with general and regional 
ĂŶĂĞƐƚŚĞƐŝĂ͕�ƚŚĞ�ŝŶĐƌĞĂƐĞĚ�ƌŝƐŬ�ŽĨ�ƉŽƐƚͲŽƉĞƌĂƟǀĞ�ĂƉŶŽĞĂ�ŝŶ�ŶĞŽŶĂƚĞƐ�
ĂŌĞƌ� ŐĞŶĞƌĂů� ĂŶĂĞƐƚŚĞƐŝĂ� ;ƉĂƌƟĐƵůĂƌůǇ� ŝŶ� ĞǆͲůŽǁ� ďŝƌƚŚ� ǁĞŝŐŚƚ� ĂŶĚ�
ƉƌĞƚĞƌŵ� ŶĞŽŶĂƚĞƐͿ� ŝƐ� ŽŌĞŶ� ĐŝƚĞĚ͘� �ǁĂŬĞ� ƌĞŐŝŽŶĂů� ĂŶĂĞƐƚŚĞƐŝĂ� ŝƐ�
ƚŚĞƌĞĨŽƌĞ�ƚŽƵƚĞĚ�ĂƐ�Ă�ƐĂĨĞƌ�ĂůƚĞƌŶĂƟǀĞ͘��Ɛ�ĚĞƐĐƌŝďĞĚ�ĂďŽǀĞ͕�ŝůŝŽŝŶŐƵŝŶĂů�
block is unsuitable for use as an awake technique, but awake caudal 
ĂŶĂĞƐƚŚĞƐŝĂ�ŚĂƐ�ďĞĞŶ�ƐƵĐĐĞƐƐĨƵůůǇ�ĚĞƐĐƌŝďĞĚ�ĂŶĚ�ƉƌĂĐƟƐĞĚ͘�'ĞǌĞ�Ğƚ�Ăů͘�
reported on performing awake caudal anaesthesia in low birth weight 
ŶĞŽŶĂƚĞƐ�ĂŶĚ� ĨŽƵŶĚ� ƚŚĂƚ� ƚŚĞ� ƚĞĐŚŶŝƋƵĞ�ǁĂƐ�ƐĂĨĞ͖� ΀ϯϭ΁�ŚŽǁĞǀĞƌ͕ � ƚŚŝƐ�
ƐƚƵĚǇ� ĞǆĂŵŝŶĞĚ� ŽŶůǇ� ĮŌĞĞŶ� ĐĂƐĞƐ� ĂŶĚ� ĐŽŶĐůƵƐŝŽŶƐ� ƌĞŐĂƌĚŝŶŐ� ƐĂĨĞƚǇ�
drawn from such a small study are therefore limited. Other work in 
ƚŚĞ�ĂƌĞĂ�ŚĂƐ�ĂůƐŽ�ďĞĞŶ�ůŝŵŝƚĞĚ�ďǇ�ĐŽŚŽƌƚ�ƐŝǌĞ͘�΀ϯϮͲϯϱ΁�>ĂĐƌŽƐƐĞ�Ğƚ�Ăů͘�
ŶŽƚĞĚ�ƚŚĞ�ƚŚĞŽƌĞƟĐĂů�ďĞŶĞĮƚƐ�ŽĨ�ĂǁĂŬĞ�ĐĂƵĚĂů�ĂŶĂĞƐƚŚĞƐŝĂ� ĨŽƌ�ƉŽƐƚͲ
ŽƉĞƌĂƟǀĞ� ĂƉŶŽĞĂ͕� ďƵƚ� ƌĞĐŽŐŶŝƐĞĚ� ƚŚĂƚ� ĂĚĚŝƟŽŶĂů� ƐĞĚĂƟŽŶ� ŝƐ� ŽŌĞŶ�
ŶĞĐĞƐƐĂƌǇ͕ �ĂŶĚ�ŝŶ�Ă�ƐƚƵĚǇ�ŽĨ�ϵϴ�ƉĂƟĞŶƚƐ͕�ĨŽƵŶĚ�ƚŚĂƚ�ĐĂƵĚĂů�ďůŽĐŬ�ǁŝƚŚ�
ůŝŐŚƚ�ŐĞŶĞƌĂů�ĂŶĂĞƐƚŚĞƐŝĂ�ƵƐŝŶŐ�ƐĞǀŽŇƵƌĂŶĞ�ǁĂƐ�ĐŽŵƉĂƌĂďůĞ�ŝŶ�ƚĞƌŵƐ�
ŽĨ�ƐĂĨĞƚǇ�ƚŽ�ĐĂƵĚĂů�ĂŶĂĞƐƚŚĞƐŝĂ�ĂůŽŶĞ͕�ĂŶĚ�ŚĂĚ�ƚŚĞ�ďĞŶĞĮƚ�ŽĨ�ŽīĞƌŝŶŐ�
ďĞƩĞƌ� ƐƵƌŐŝĐĂů� ĐŽŶĚŝƟŽŶƐ͘� ΀ϯϲ΁� �ĚĚŝƟŽŶĂůůǇ͕ � ƚŚĞ� ŽŶŐŽŝŶŐ� ĐŽŶĐĞƌŶƐ�
ĂƌŽƵŶĚ�ŶĞƵƌŽƚŽǆŝĐŝƚǇ�ŽĨ�ŐĞŶĞƌĂů�ĂŶĂĞƐƚŚĞƟĐ�ĂŐĞŶƚƐ�ƚŽ�ƚŚĞ�ĚĞǀĞůŽƉŝŶŐ�
ďƌĂŝŶ�ŶĞĞĚ�ĨƵƌƚŚĞƌ�ĞǀĂůƵĂƟŽŶ�ďĞĨŽƌĞ�ƌĞĐŽŵŵĞŶĚĂƟŽŶƐ�ĐĂŶ�ďĞ�ŵĂĚĞ͘�
΀ϯϳ΁�DŽƌĞ� ƌĞƐĞĂƌĐŚ� ŝƐ�ŶĞĞĚĞĚ� ƚŽ� ĨƵůůǇ�ĞǆƉůŽƌĞ� ƚŚĞ� ƌŽůĞ�ĂŶĚ�ƐĂĨĞƚǇ�ŽĨ�
ĂǁĂŬĞ� ĐĂƵĚĂů� ĂŶĂĞƐƚŚĞƐŝĂ͕� ΀ϯϴ΁� ĂŶĚ� ŝƚ� ĐƵƌƌĞŶƚůǇ� ƌĞŵĂŝŶƐ� Ă� ŚŝŐŚůǇ�
ƐƉĞĐŝĂůŝƐĞĚ�ĂƌĞĂ�ŽĨ�ƉƌĂĐƟĐĞ͕�ůŝŵŝƚĞĚ�ŵĂŝŶůǇ�ƚŽ�ŚŝŐŚ�ƌŝƐŬ�ŝŶĨĂŶƚƐ͘�΀ϯϵ΁

�ĚũƵŶĐƚƐ�ƚŽ�ůŽĐĂů�ĂŶĂĞƐƚŚĞƟĐƐ
dŚĞƌĞ� ĂƌĞ� ŵĂŶǇ� ƉŽƚĞŶƟĂů� ĂĚũƵŶĐƚƐ� ĨŽƌ� ĐĂƵĚĂů� ĂŶĂĞƐƚŚĞƐŝĂ͕� ďƵƚ�
ŽŶŐŽŝŶŐ�ĐŽŶĐĞƌŶƐ�ĂďŽƵƚ� ƚŚĞŝƌ� ƐĂĨĞƚǇ�ĐŽŶƟŶƵĞ� ƚŽ� ůŝŵŝƚ� ƚŚĞŝƌ�ƵƐĞ͘�dŚĞ�
ĞīĞĐƚ� ŽĨ� ƐǇƐƚĞŵŝĐ� ŽƉŝŽŝĚ� ĂĚŵŝŶŝƐƚƌĂƟŽŶ� ŽŶ� ƚŚĞ� ƋƵĂůŝƚǇ� ŽĨ� ĐĂƵĚĂů�
anaesthesia has been discussed in the literature. Somri et al. studied 
ƚŚĞ�ĂĚŵŝŶŝƐƚƌĂƟŽŶ�ŽĨ�ŐĞŶĞƌĂů�ĂŶĂĞƐƚŚĞƐŝĂ�ĂŶĚ�ĐĂƵĚĂů�ďůŽĐŬ�ďŽƚŚ�ǁŝƚŚ�
ĂŶĚ�ǁŝƚŚŽƵƚ� ŝŶƚƌĂǀĞŶŽƵƐ� ĨĞŶƚĂŶǇů͕� ĂŶĚ�ŵĞĂƐƵƌĞĚ� ƉůĂƐŵĂ� ĂĚƌĞŶĂůŝŶĞ�
ĂŶĚ�ŶŽƌĂĚƌĞŶĂůŝŶĞ�Ăƚ� ŝŶĚƵĐƟŽŶ͕�ĞŶĚ�ŽĨ� ƐƵƌŐĞƌǇ�ĂŶĚ� ŝŶ� ƌĞĐŽǀĞƌǇ�ĂƐ�Ă�
ƐƵƌƌŽŐĂƚĞ�ŵĂƌŬĞƌ�ĨŽƌ�ƉĂŝŶ�ĂŶĚ�ƐƚƌĞƐƐ͘�dŚĞǇ�ĨŽƵŶĚ�ĂĚĚŝŶŐ�ŝŶƚƌĂǀĞŶŽƵƐ�
ĨĞŶƚĂŶǇů� ƌĞƐƵůƚĞĚ� ŝŶ� ŶŽ� ĚŝīĞƌĞŶĐĞƐ� ŝŶ� ƉůĂƐŵĂ� ŶŽƌĂĚƌĞŶĂůŝŶĞ͕� ĂŶĚ�
ƐŝŐŶŝĮĐĂŶƚůǇ� ůĞƐƐ� ƉůĂƐŵĂ� ĂĚƌĞŶĂůŝŶĞ� ŽŶůǇ� ŝŶ� ƌĞĐŽǀĞƌǇ͘� ΀ϰϬ΁� ^Žŵƌŝ� Ğƚ�

Ăů͘� ƋƵĞƐƟŽŶĞĚ� ƚŚĞ�ƉƌĂĐƟĐĂů� ƐŝŐŶŝĮĐĂŶĐĞ�ŽĨ� ƚŚĞ� ƌĞƐƵůƚ� ĨŽƌ� ĂĚƌĞŶĂůŝŶĞ͕�
ŶŽƟŶŐ�ŶŽ�ĐůŝŶŝĐĂů�ĚŝīĞƌĞŶĐĞ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ďůŽŽĚ�ƉƌĞƐƐƵƌĞ͕�ŚĞĂƌƚ�ƌĂƚĞ�Žƌ�
ĞŶĚͲƟĚĂů��K2. Thus they suggested that general anaesthesia and caudal 
anaesthesia adequately block the stress response, and therefore 
ƚŚĞƌĞ� ŝƐ� ŶŽ� ŶĞĞĚ� ĨŽƌ� ŝŶƚƌĂŽƉĞƌĂƟǀĞ� ĨĞŶƚĂŶǇů͘� ΀ϰϬ΁� /ŶƚĞƌĞƐƟŶŐůǇ͕ � ƚŚĞǇ�
ĂůƐŽ� ĨŽƵŶĚ� ŶŽ� ĚŝīĞƌĞŶĐĞ� ŝŶ� ƉŽƐƚͲŽƉĞƌĂƟǀĞ� ĂŶĂůŐĞƐŝĂ� ƌĞƋƵŝƌĞŵĞŶƚƐ�
ďĞƚǁĞĞŶ�ƚŚĞ�ƚǁŽ�ŐƌŽƵƉƐ͘�΀ϰϬ΁�KƚŚĞƌ�ĂƵƚŚŽƌƐ�ŶŽƟĐĞĚ�ŶŽ�ĚŝīĞƌĞŶĐĞ�ŝŶ�
ĂŶĂůŐĞƐŝĂ�ĨŽƌ�ĐĂƵĚĂů�ĂŶĂĞƐƚŚĞƐŝĂ�ǁŝƚŚ�Žƌ�ǁŝƚŚŽƵƚ�ŝŶƚƌĂǀĞŶŽƵƐ�ĨĞŶƚĂŶǇů͕�
ĂŶĚ�ĨŽƵŶĚ�Ă�ƐŝŐŶŝĮĐĂŶƚ�ŝŶĐƌĞĂƐĞ�ŝŶ�ƉŽƐƚͲŽƉĞƌĂƟǀĞ�ŶĂƵƐĞĂ�ĂŶĚ�ǀŽŵŝƟŶŐ�
ǁŝƚŚ� ĨĞŶƚĂŶǇů͘� ΀ϰϭ΁�<ŚŽƐƌĂǀŝ�Ğƚ�Ăů͘� ĨŽƵŶĚ�ƚŚĂƚ�ƉƌĞͲŝŶĚƵĐƟŽŶ�ƚƌĂŵĂĚŽů�
and general anaesthesia are slightly superior to general anaesthesia 
ĂŶĚ� ŝůŝŽŝŶŐƵŝŶĂů� ďůŽĐŬ� ĨŽƌ� ŚĞƌŶŝŽƚŽŵǇ� ƉŽƐƚͲŽƉĞƌĂƟǀĞ� ƉĂŝŶ� ƌĞůŝĞĨ͕ � ďƵƚ�
ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ƚŚĞ�ŝŶĐƌĞĂƐĞĚ�ƌŝƐŬ�ŽĨ�ŶĂƵƐĞĂ�ĂŶĚ�ǀŽŵŝƟŶŐ�ŽƵƚǁĞŝŐŚĞĚ�
ƚŚĞ� ƉŽƚĞŶƟĂů� ďĞŶĞĮƚƐ͘� ΀ϰϮ΁� KƉŝŽŝĚƐ� ŚĂǀĞ� Ă� ůŝŵŝƚĞĚ� ƌŽůĞ� ŝŶ� ĐĂƵĚĂů�
ŝŶũĞĐƟŽŶ�ĚƵĞ�ƚŽ�ƐŝĚĞ�ĞīĞĐƚƐ͕�ŝŶĐůƵĚŝŶŐ�ƌĞƐƉŝƌĂƚŽƌǇ�ĚĞƉƌĞƐƐŝŽŶ͕�ŶĂƵƐĞĂ͕�
ǀŽŵŝƟŶŐ�ĂŶĚ�ƵƌŝŶĂƌǇ�ƌĞƚĞŶƟŽŶ͘�΀ϰϯ΁��ŽƚŚ�ŝůŝŽŝŶŐƵŝŶĂů�ďůŽĐŬ�ĂŶĚ�ĐĂƵĚĂů�
ďůŽĐŬ� ĂƌĞ� ĞīĞĐƟǀĞ� ŽŶ� ƚŚĞŝƌ� ŽǁŶ͕� ĂŶĚ� ƚŚĂƚ� ƚŚĞ� ƌŽƵƟŶĞ� ŝŶĐůƵƐŝŽŶ� ŽĨ�
systemic opioids for regional techniques in inguinal herniotomy is 
ƵŶŶĞĐĞƐƐĂƌǇ� ĂŶĚ� ƉŽƚĞŶƟĂůůǇ� ŚĂƌŵĨƵů͘� �ĚĚŝŶŐ� ŽƉŝŽŝĚƐ� ƚŽ� ƚŚĞ� ĐĂƵĚĂů�
ŝŶũĞĐƟŽŶ�ŚĂƐ�ƌŝƐŬƐ�ƚŚĂƚ�ŽƵƚǁĞŝŐŚ�ƚŚĞ�ƉŽƚĞŶƟĂů�ďĞŶĞĮƚƐ͘�΀ϰϰ΁

<ĞƚĂŵŝŶĞ͕�ƉĂƌƟĐƵůĂƌůǇ�ƚŚĞ�̂ �ĞŶĂŶƟŽŵĞƌ�ǁŚŝĐŚ�ŝƐ�ŵŽƌĞ�ƉŽƚĞŶƚ�ĂŶĚ�ŚĂƐ�Ă�
ůŽǁĞƌ�ŝŶĐŝĚĞŶĐĞ�ŽĨ�ĂŐŝƚĂƟŽŶ�ĂŶĚ�ŚĂůůƵĐŝŶĂƟŽŶƐ�ƚŚĂŶ�ƌĂĐĞŵŝĐ�ŬĞƚĂŵŝŶĞ͕�
΀ϰϰ΁�ŚĂƐ�ďĞĞŶ�ƐƚƵĚŝĞĚ�ĂƐ�ĂŶ�ĂĚũƵǀĂŶƚ�ĨŽƌ�ĐĂƵĚĂů�ĂŶĂĞƐƚŚĞƐŝĂ͘�DŽƐƐĞƟ�
Ğƚ�Ăů͘� ƌĞǀŝĞǁĞĚ�ŵƵůƟƉůĞ� ƐƚƵĚŝĞƐ�ĂŶĚ� ĨŽƵŶĚ�ŬĞƚĂŵŝŶĞ� ƚŽ� ŝŶĐƌĞĂƐĞ� ƚŚĞ�
ĞĸĐĂĐǇ�ŽĨ�ĐĂƵĚĂů�ĂŶĂĞƐƚŚĞƐŝĂ�ǁŚĞŶ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ůŽĐĂů�ĂŶĂĞƐƚŚĞƟĐ�
ĐŽŵƉĂƌĞĚ�ƚŽ� ůŽĐĂů�ĂŶĂĞƐƚŚĞƟĐ�ĂůŽŶĞ͘�΀ϰϰ΁�^ŝŵŝůĂƌ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ĨŽƵŶĚ�
ĨŽƌ�ĐůŽŶŝĚŝŶĞ͘�΀ϰϰ΁�dŚŝƐ�ŝƐ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ŽƚŚĞƌ�ǁŽƌŬ�ĐŽŵƉĂƌŝŶŐ�ĐĂƵĚĂů�
ƌŽƉŝǀĂĐĂŝŶĞ�ǁŝƚŚ�ĞŝƚŚĞƌ�ĐůŽŶŝĚŝŶĞ�Žƌ�ĨĞŶƚĂŶǇů�ĂƐ�ĂĚũƵǀĂŶƚƐ͕�ǁŚŝĐŚ�ĨŽƵŶĚ�
ĐůŽŶŝĚŝŶĞ�ŚĂƐ�Ă�ƐƵƉĞƌŝŽƌ�ƐŝĚĞ�ĞīĞĐƚ�ƉƌŽĮůĞ͘� ΀ϰϱ΁�,ŽǁĞǀĞƌ͕ � ƚŚĞ�ƵƐĞ�ŽĨ�
ĐĂƵĚĂů� ĂĚũƵǀĂŶƚƐ� ŚĂƐ� ďĞĞŶ� ůŝŵŝƚĞĚ� ĚƵĞ� ƚŽ� ĐŽŶĐĞƌŶƐ� ǁŝƚŚ� ƉŽƚĞŶƟĂů�
ŶĞƵƌŽƚŽǆŝĐŝƚǇ�;ƌĞǀŝĞǁĞĚ�ďǇ�:ƂŚƌ�ĂŶĚ��ĞƌŐĞƌͿ͘�΀ϰ΁

>ŽĐĂů� ĂŶĂĞƐƚŚĞƟĐ� ǁŝƚŚ� ĂĚƌĞŶĂůŝŶĞ� ŚĂƐ� ďĞĞŶ� ƵƐĞĚ� ƚŽ� ĚĞĐƌĞĂƐĞ� ƚŚĞ�
ƐǇƐƚĞŵŝĐ� ĂďƐŽƌƉƟŽŶ� ŽĨ� ƐŚŽƌƚ� ĂĐƟŶŐ� ůŽĐĂů� ĂŶĂĞƐƚŚĞƟĐƐ� ĂŶĚ� ƚŚƵƐ�
ĞŶŚĂŶĐĞ�ƚŚĞ�ĚƵƌĂƟŽŶ�ŽĨ�ďůŽĐŬĂĚĞ͘�/ƚƐ�ƐǇŵƉĂƚŚĞƟĐ�ŶĞƌǀŽƵƐ�ĞīĞĐƚƐ�ĂƌĞ�
ĂůƐŽ� ƵƐĞĨƵů� ĨŽƌ� ŝĚĞŶƟĨǇŝŶŐ� ŝŶĂĚǀĞƌƚĞŶƚ� ŝŶƚƌĂǀĂƐĐƵůĂƌ� ŝŶũĞĐƟŽŶ͕� ǁŚŝĐŚ�
results in increased heart rate and increased systolic blood pressure. 
dŚĞ�ĂĚǀĞŶƚ�ŽĨ�ůŽŶŐĞƌ�ĂĐƟŶŐ�ůŽĐĂů�ĂŶĂĞƐƚŚĞƟĐƐ�ŚĂƐ�ůĞĚ�ƚŽ�Ă�ĚĞĐůŝŶĞ�ŝŶ�
ƚŚĞ�ƵƐĞ�ŽĨ� ĂĚƌĞŶĂůŝŶĞ� ĂƐ� ĂŶ� ĂĚũƵǀĂŶƚ� ƚŽ� ůŽĐĂů� ĂŶĂĞƐƚŚĞƟĐƐ͕� ΀ϰϰ΁� ĂŶĚ�
ƚŚĞ�ǀĂůŝĚŝƚǇ�ŽĨ�ƚĞƐƚ�ĚŽƐĞƐ�ŽĨ�ĂĚƌĞŶĂůŝŶĞ�ŚĂƐ�ďĞĞŶ�ĐĂůůĞĚ�ŝŶƚŽ�ĚŽƵďƚ͘�΀ϰϲ΁�

^ƵŵŵĂƌǇ�ĂŶĚ��ŽŶĐůƵƐŝŽŶ�

�ŽƚŚ�ĐĂƵĚĂů�ĂŶĚ� ŝůŝŽŝŶŐƵŝŶĂů�ďůŽĐŬƐ�ĂƌĞ�ĞīĞĐƟǀĞ͕� ƐĂĨĞ� ƚĞĐŚŶŝƋƵĞƐ� ĨŽƌ�
inguinal herniotomy (Table 1).  With these techniques there is no need 

Table 1. ^ƵŵŵĂƌǇ� ŽĨ� ĐŚĂƌĂĐƚĞƌŝƐƟĐƐ� ŽĨ� ŝůŝŽŝŶŐƵŝŶĂů� ŶĞƌǀĞ� ďůŽĐŬ� ĂŶĚ� ĐĂƵĚĂů�
anaesthesia.

/ůŝŽŝŶŐƵŝŶĂů�ŶĞƌǀĞ�
block

Caudal anaesthesia

�ĚǀĂŶƚĂŐĞƐ ͻ� Simple
ͻ� YƵŝĐŬ
ͻ� Reliable

ͻ� Reliable
ͻ� Good anatomical 

landmarks
ͻ� Easily learnt technique
ͻ� Can be used as an 

awake technique

�ŝƐĂĚǀĂŶƚĂŐĞƐ ͻ� ZŝƐŬ�ŽĨ�ǀŝƐĐƵƐ�
puncture

ͻ� DĞĐŚĂŶŝĐĂů�ŶĞƌǀĞ�
damage

ͻ� Variable success 
rate

ͻ� Unrecognised 
ŝŶƚƌĂǀĂƐĐƵůĂƌ�ĂŶĚ�
ŝŶƚƌĂĚƵƌĂů�ŝŶũĞĐƟŽŶƐ

ͻ� EĞƌǀĞ�ŝŶũƵƌǇ
ͻ� Haematoma
ͻ� ŝŶĨĞĐƟŽŶ

Notes ͻ� /ŵƉƌŽǀĞĚ�ƐƵĐĐĞƐƐ�
with ultrasound 
ǁŝůů�ƌĞĚĞĮŶĞ�
the role for 
ilioinguinal block

ͻ� Not suitable in 
ƐĞƫŶŐ�ŽĨ�ƐĞƉƐŝƐ͕�
coagulopathy, local 
ƐŬŝŶ�ŝŶĨĞĐƟŽŶ

ͻ� Highly expert area for 
awake techniques
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ĨŽƌ�ƌŽƵƟŶĞ�ŝŶƚƌĂǀĞŶŽƵƐ�ŽƉŝŽŝĚ�ĂŶĂůŐĞƐŝĂ͕�ƚŚƵƐ�ƌĞĚƵĐŝŶŐ�ƚŚĞ�ŝŶĐŝĚĞŶĐĞ�
ŽĨ� ƉƌŽďůĞŵƐ� ĨƌŽŵ� ƚŚĞƐĞ�ĚƌƵŐƐ� ŝŶ� ƚŚĞ�ƉŽƐƚŽƉĞƌĂƟǀĞ�ƉĞƌŝŽĚ͘� dŚĞ� ƌŽůĞ�
ŽĨ�ƵůƚƌĂƐŽƵŶĚ�ŐƵŝĚĂŶĐĞ�ǁŝůů�ĐŽŶƟŶƵĞ�ƚŽ�ĞǀŽůǀĞ͕�ďƌŝŶŐŝŶŐ�ŶĞǁ�ůĞǀĞůƐ�ŽĨ�
ƐĂĨĞƚǇ�ĂŶĚ�ĞĸĐĂĐǇ�ƚŽ�ŝůŝŽŝŶŐƵŝŶĂů�ďůŽĐŬƐ͘�>ŝŐŚƚ�ŐĞŶĞƌĂů�ĂŶĂĞƐƚŚĞƐŝĂ�ǁŝƚŚ�
ƌĞŐŝŽŶĂů�ďůŽĐŬĂĚĞ� ŝƐ�ĐŽŶƐŝĚĞƌĞĚ�ƚŚĞ�ĮƌƐƚ�ĐŚŽŝĐĞ͕�ǁŝƚŚ�ĂǁĂŬĞ�ƌĞŐŝŽŶĂů�
ĂŶĂĞƐƚŚĞƐŝĂ�ĨŽƌ�ŚĞƌŶŝŽƚŽŵǇ�ĐŽŶƐŝĚĞƌĞĚ�ƚŽ�ďĞ�Ă�ŚŝŐŚůǇ�ƐƉĞĐŝĂůŝƐĞĚ�ĮĞůĚ�
ƌĞƐĞƌǀĞĚ�ĨŽƌ�Ă�ƐĞůĞĐƚ�ŐƌŽƵƉ�ŽĨ�ƉĂƟĞŶƚƐ͘�,ŽǁĞǀĞƌ͕ �ƚŚĞ�ŽŶŐŽŝŶŐ�ĐŽŶĐĞƌŶƐ�
ŽĨ� ŶĞƵƌŽƚŽǆŝĐŝƚǇ� ƚŽ� ƚŚĞ� ĚĞǀĞůŽƉŝŶŐ� ŝŶĨĂŶƚ� ďƌĂŝŶ� ŵĂǇ� ĨƵŶĚĂŵĞŶƚĂůůǇ�
alter the neonatal anaesthesia landscape in the future.
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