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SINGI.AII1 l described gastric lavage for the treatment of foetal intoxication by a 
local anaesthetic after administration of caudal anaesthesia to four mothers in 
labour. The rationale of gastric lavage is based on the secretion of parenterally 
administered drugs into gastric juice. 2 

Lidocaine concentrations and pH of newborns' gastric fluid after vaginal de- 
livery and elective caesarean section were measured to ascertain lidocaine con- 
centrations and to correlate gastric pH and gastric concentration of the local 
anaesthetic. At the same time concentrations of lidocaine in maternal and umbilical 
blood were measured for comparison with gastric concentration. 

METHOD 

Forty parturients and neonates were studied after vaginal delivery. Lidocaine 
concentrations at delivery were determined in 29 maternal venous, 9,8 umbilical 
venous, 17 umbilical arterial and 29 foetal gastric fluid samples (Table I ). Twenty- 
four parturients and neonates were studied during elective caesarean section. 
Lidocaine concentrations were measured in 19 maternal venous, 18 umbilical 
venous, 14 umbilical arterial and 19 foetal gastric fluid sample (Table I). The pH 
of the foetal gastric contents was determined in 21 samples after vaginal delivery 
and in l l  samples after Caesarean section (Table I ). 

Continuous lumbar epidural analgesia was provided for vaginal delivery with 
1 per cent lidocaine containing 1:200,000 epinephrine, a Lumbar epidural anaes- 
thesia with 2 per cent lidocaine with 1:200,000 epinephrine was used for elective 
caesarean section. 4 

Five ml of heparinized maternal venous blood was collected before the epidural 
injection of lidocaine as a control for ]idocaine assay. A section of umbilical cord, 
doubly clamped prior to placental separation, was obtained after delivery by both 
the vaginal and abdominal routes. Heparinized umbilical venous and arterial blood 
samples were collected. Another 5 ml specimen of maternal heparinized blood was 
obtained at the time of delivery. 

Gastric juice was aspirated from the infant's stomach through a catheter within 
three minutes after delivery. Maternal and neonatal blood samples and gastric 
juice were assayed for lidocaine concentration by gas chromatography. 5 The pH 
of gastric juice was measured using an IL pH electrode. The paired T-test was 
used to compare lidocaine concentrations in maternal and umbilical venous plasma 

Department of Anaesthesia, Royal Victoria Hospital and McGill University. 
79 

Canad. Anaesth. Soc. J., vol. 22, no. 1, Janua D, 1975 



80 CANADIAN ANAESTHETISTS SOCIETY JOURNAL 

TABLE 1 

NUMBER OF PATIENTS AND INVESTIGATIONS 

Elective 
Number Caesarean Section Vaginal Delivery 

Total Cases 24 40 
Maternal lidocaine 

concentration (venous) 19 29 
Umbilical venous 

lidocaine concentration 18 28 
Umbilical arterial 

lidocaine concentration 14 17 
Foetal gastric 

lidocaine concentration 19 29 
Foetal gastric pH 11 21 

and gastric juice. Comparison between the gastric content of lidocaine and um- 
bilical arterial lidocaine concentration was not done because of an insufficient 
number of umbilical arterial samples. The unpaired T-test was used to compare 
foetal pH and gastric lidocaine concentrations between Caesarean sections and 
vaginal deliveries. 

RESULTS 

Table II indicates the maternal body weight, dose of lidocaine, time from initial 
in ject ion of l idocaine to del ivery of the  baby,  materna l  l idoeaine concentra t ions ,  

umbilical venous and umbilical arterial lidocaine concentrations, foetal gastric 
lidocaine concentration and foetal gastric pH in elective Caesarean sections and 
vaginal deliveries. 

The mean gastric juice pH of 7.75 ( SD - 0.29) after elective Caesarean section 
was significantly higher than the pH of 7.05 (---0.69) found after vaginal delivery. 

TABLE II 
SUBJECT DATA- MEAN RESULTS 

Elective Vaginal 
Caesarean Section Deliveries 

Maternal Weight (kg) 71.0 (-4-10.0) 68.0 (4-9.0) 
Dose of lidocaine (mg) 315 (4-34) 273 (4-88) 
T-D (rain) 20.4 (4-3.6) 155 (=t=88) 
Maternal lidocaine 

concentration (~g/ml) 1.2 (-I-0.71) 0.90 (+0.44) 
Umbilical venous lidocaine 

concentration (ug/ml) 0.72 (-4-0.59) 0.53 (4-0.24) 
Umbilical arterial lidocaine 

concentration (t~g/ml) 0.55 (4-0.39) 0.40 (4- 0.2) 
Foetal gastric lidocaine 

concentration (ttg/m) 0.82 (4-0.99)* 2.11 (4-1.6)* 
Foetal gastric pH 7.75 (4-0.29)* 7.05 (4-0.69)* 

( ) = 4- standard deviation. 
T-D = Time from initial injection of lidocaine to delivery of baby. 
*p < 0.001. 
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FIguRE 1. Correlation between gastric fluid pH and lidocaine concentration (r  ---- 0.92; p < 
0.001 ). 

The range of the pH of the gastric secretions agrees with the data previously 
reported2 

Gastric lidocaine concentrations differed significantly between the two groups; 
0.82/~gm/ml (---0.99) after elective Caesarean section and 2.11/zgm/ml (---1.6) 
after vaginal delivery. The correlation between gastric pH and lidocaine concen- 
tration is shown in Figure 1. Lower gastric lidocaine concentrations were found as 
the gastric fluid pH increased ( r = 0.92 p < 0.001 ). 

The matenaal, umbilical venous and arterial lidocaine concentrations correspond 
with previous studies. 4,7 

Gastric lidocaine concentrations were similar to those in maternal and umbilical 
venous blood after elective Caesarean section but were significantly higher than 
either maternal or umbilical venous lidocaine concentrations after vaginal delivery 
(p < 0.001). 

DISCUSSION 

Shore'-' has shown that weak bases will cross the plasma/gastric barrier and be- 
come concentrated in acid gastric juice. Weak bases will ionize to a greater degree 
in an acid medium than in a basic or neutral environment. 
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Lidocaine is a weak base with pKa of 7.80. 4 Previous studies have shown lido- 
caine to be present in foetal blood after lumbar epidural analgesia. 4,7 In order to 
cross the lipoid placental barrier the molecule must be in its undissociated form. s 
The degree of dissociation of the lidocaine molecule in foetal blood is dependent 
on the pH of foetal plasma. Since foetal plasma pH is less than maternal, D the 
degree of ionization of the molecule is relatively greater in foetal blood than in 
maternal. However, unionized lidoeaine molecules are able to cross the foetal 
lipoid gastric barrier e and dissociate according to the gastrict pH. Ionized mole- 
cules in the gastric fluid are trapped within the gastric compartment. 

We found the gastric juice in the foetus more acidic after vaginal delivery than 
after elective Caesarean section. In accordance with the above theory, the foetal 
lidocaine concentration was higher in the former situation than in elective Cae- 
sarean section. 

Brown 1~ reported that the concentration of mepivacaine in the stomach of the 
newborn exceeded that in cord blood after vaginal delivery. The concentrations 
in maternal and umbilical blood, and in gastric fluid are higher than in our series. 
Comparison between lidocaine and mepivacaine and consequently comparison of 
Brown's report and this one are acceptable because both local anaesthetics cross 
the placenta to a similar degree. 1~ Higher gastric concentrations are due partly to 
higher maternal and umbilical blood concentrations resulting from a higher mean 
total dose of local anaesthetic for maternal epidural analgesia. The time of gastric 
sampling may also be important because newborn gastric fluid becomes more 
acidic soon after delivery. 6 Brown sampled gastric fluid for up to fifteen minutes 
after delivery in comparison to within three minutes in our series. 

This study confirms the presence of lidocaine in neonatal stomachs at delivery 
after maternal lumbar epidural anaesthesia. The implications are that in case of 
neonatal intoxication with lidocaine, gastric washout of the newborn may be more 
cffective in reducing foetal blood concentrations after vaginal delivery than after 
elective Caesarean section. 

SUM~ARY 

Lidocaine concentrations were measured after vaginal delivery or Caesarean 
section with epidural anaesthesia in samples of maternal and umbilical blood and 
in newborn gastric contents. The pH of the gastric aspirate was also determined in 
a number of neonates. Gastric lidocaine concentrations were higher and the pH 
was lower after vaginal delivery in comparison to Caesarean section. A significant 
inverse correlation exists between gastric pH and gastric lidocaine concentration. 
Neonate gastric lidocaine concentration was significantly higher than in maternal 
or umbilical venous plasma after vaginal delivery, but not after Caesarean section. 
Due to these differences, gastric lavage for the treatment of neonatal lidocaine 
intoxication may be more beneficial in reducing foetal systemic local anaesthetic 
concentration after vaginal than after elective abdominal delivery. 
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R~SUMI~ 

Suivant un accouchement  ou une c~sarienne sous anesth~sie p~ridurale, la con- 
centration de lidocaine a ~t6 estim~e dans le sang de la m~re et du cordon ombili- 
cale ainsi que dans les secretions gastriques du nouveau-n~. Le p H  des sucs gastri- 
ques a aussi ~t~ ~valu~ chez un certain nombre  de nouveau-n~s. La concentration 
gastrique de lidoeaine a dt~ plus elev~e et le p H  plus bas dans les accouchements  
que dans les c~sariennes. Une correlation inverse existe entre le p H  des secretions 
gastriques et la concentration gastrique de lidocaine. La  concentration gastrique 
de lidocaine etait plus elev4e de fa~on signiaqcative clans ]es echantillons sangins 
de la m6re et de la veine ombilicale apr~s l 'accouchement  mais non suivant une 
c~sarienne. A cause de ces differences, le lavage gastrique au pour le t rai tement 
de l'intoxication au lidocaine du neuveau-n~ serait plus efficace h diminuer  la con- 
centration systemique de l 'anesthesique local apr~s un accouchement  que suivant 
une c~sarienne. 
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