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Title: Comparison between trendelenburg and reverse trendelenburg positioning on gastric pH during
laparoscopic procedures under general anaesthesia: A prospective observational study.

Background: Patient positioning during laproscopic surgery under general anaesthesia may alter the gastric pH in the presence of
pneumoperitoneum.
Aims: This study was carried out to determine whether significant change in gastric pH occurs during laproscopic surgeries and
whether this change is related to patient positioning.

Settings and Designs: Prospective observational study in the Department of Anaesthesiology and Critical Care in a tertiary care teach-
ing hospital.

Materials and Methods: 50 adult ASA class I and 1l female patients between 25 to 40 years undergoing diagnostic laproscopy for
infertility under general anaesthesia were selected in group T(trendelenburg) and another 50 adult female patients of the same ASA
status and age group scheduled for laproscopic cholecystectomy under general anaesthesia were selected in group RT(reverse tren-
delenburg) . Five to eight ml of gastric secretions were aspirated, before the change in patient position and the same amount before
reversal of neuromuscular block, for analysis of pH.

Statistical analysis: Statistical difference of means between the groups was calculated using the unpaired t-test. Statistical difference
of means between the pre and post-positioning pH value in the same group was calculated using the paired t-test. Differences were
considered significant when the P value was <0.05.

Results: The pre-positioning and post-positioning pH values in the T group was 2.528 and 3.272 respectively (P=0.001) and the pre
and post-positioning pH values in the RT group was 2.644 and 3.028 respectively (P=0.001).

The pre-positioning pH values of gastric fluid in the T group and RT group was statistically insignificant. Similarly, the post-position-
ing pH values of gastric fluid in the T group and RT group was statistically insignificant.

Conclusion: Significant change in gastric pH occurs during laproscopic surgeries, irrespective of the patient position during the intra-

operative period. Therefore patient positioning does not effect the extent of pH change.

INTRODUCTION

Change in patient positioning is a common manoveur during
laproscopic surgeries. Such alterations produce marked physi-
ological and haemodynamic changes during the intra and post-
operative period. In our routine anaesthetic practice we usually
get a large amount of yellowish or greenish-yellow-coloured
fluids on oro/naso-gastric suctioning in comparison to nor-
mal whitish gastric fluids in the intra-operative period during
laproscopic surgeries. In this prospective, observational study
we investigated the pre- and post-positioning pH values of gas-
tric secretion in patients undergoing laproscopic surgeries in
trendelenburg and reverse trendelenburg position to find any
change so as to assess the effect of patient positioning on the
values of gastric pH.

METHODS

After obtaining Institutional Ethical Committee approval and
informed consent, 50 adult ASA class I female patients between
25 to 40 years undergoing diagnostic laproscopy for infertility
under general anaesthesia were selected in group T and another
50 adult female patients of the same ASA status and age group
scheduled for laproscopic cholecystectomy under general an-
aesthesia were selected in group RT. Patients on antacids, H2
blockers or on proton pump inhibitors, patients with history
of gastro-oesophageal reflux were excluded from the study.
Any patient with BMI more than 30 was also excluded from the
study.

Patients were premedicated with inj. Ondensetron 0.1mg/kg
and inj. Midazolam 0.15 mg/kg 15 minutes prior to surgery.
Perioperative monitoring included electrocardiography, non-
invasive blood pressure monitoring, pulse oximetry and end
tidal capnography.

Patients were preoxygenated with 100% oxygen through a face-
mask for more than 3 min. Anaesthesia was then induced with
Inj. Sodium Thiopental (5 mg/kg i.v) and tracheal intubation

was facilitated with i.v vecuronium (0.1mg/kg).Maintenance of
anaesthesia was done with FiO, of 0.5 in 0.6% isoflurane. Pa-
tient’s lungs were ventilated to target EtCO, concentration of
35-40 mm of Hg using open circuit with fresh gas flow of 8 It/
min. A naso/orogastric tube was inserted upto 50-cm mark and
5-8 ml of gastric aspirate was withdrawn before tilting the table
in the 30 degrees trendelenburg or 30 degree reverse Trende-
lenburg position (according to the surgical requirement and the
group allotted) and send to biochemical laboratory for estima-
tion of the gastric pH. The second sample of gastric aspirate
was taken through the naso/orogastric tube immediately after
completion of surgery and before bringing the operating table
to the neutral position (removing the tilt) and before reversal
of the residual neuromuscular block and was analysed in the
similar way. The analysis of pH was done with the help of pH
analyser EUTECH instruments pH700. Investigators analyzing
the pH were unaware about the type of operation as well as the
pre- and post-positioning status of the sample. The peritoneal
pressures in all the cases were kept between 10 to 12 mm of Hg.

Patients from whom adequate amount of gastric aspirates could
not be obtained were excluded from the data analysis. Patients
had standard post-operative care after extubation following re-
versal of residual neuromuscular blockade. Duration of anaes-
thesia was also noted in all the cases.

Statistical Analysis

Data was analysed using the statistical package for social science
(SPSS)(version 10.0). Statistical difference of means between
the groups was calculated using the unpaired t-test. Statistical
difference of means between the pre and post-positioning pH
value in the same group was calculated using the paired t-test.
Differences were considered significant when the P value was
<0.05.

RESULTS
Four patients in the T group and five in the RT group were ex-
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cluded as we could not aspirate the desired amount of gastric
secretion. In their place, we included four new patients in the T
group and five in the RT group. Age and duration of anaesthesia
was statistically insignificant between the T and RT group[Table
1].

The pre-positioning and post-positioning pH values in the T
group was 2.528 and 3.272 respectively (P=0.001) and the pre
and post-positioning pH values in the RT group was 2.644 and
3.028 respectively (P=0.001) [Table 2].

The pre-positioning pH values of gastric fluid and the post-po-
sitioning pH values of gastric fluid in the T group and RT group
was also statistically insignificant. [Table 3].

DISCUSSION

Ryle’s tube insertion is a common practice during laproscopic
procedures and often shows yellowish or greenish-yellow col-
oured gastric fluid on aspiration just before extubation. Since
gastric secretions are colourless, such colour change indicates
reflux of duodenal contents and bile into the gastric cavity. Also
80% of gall stone disease patients have abnormal duodenogas-
tric reflux(DGR) and antroduodenal motility in both pre- and
post-operative periods.[1] Since the advent of laproscopic sur-
geries numerous studies have been made to assess the effect
of pnumoperitoneum and patient positioning on the various
physiological parameters. An alteration is seen in the inspira-
tory muscle response and the respiratory pattern during the
head down tilt position. The short-time (30 min) head-down
tilt posture (-30 degrees relatively horizontal) increased the in-
spiratory time, decreased breathing frequency, inspiratory and
expiratory flow rate and increased the airway resistance com-
pared with values in vertical posture in a spontaneously breath-
ing patient.[2,3] Similarily the haemodynamic and ventilatory
effects between trendelenburg and reverse trendelenburg posi-
tion during laparoscopy with CO2-insufflation were assessed.
It was found that there was no stastistical difference between
either group in respect to haemodynamic parameters but pH
value and PaCO2 did respectively decrease and increase signifi-
cantly in patients after trendelenburg position.[4-6]

Concerns were raised of the effect of trendelenburg positioning
on the cerebral perfusion and blood flow and it was found that
even prolonged steep trendelenburg positioning and CO, pneu-
moperitoneum does not compromise cerebral perfusion,*
whereas reverse trendelenburg positioning reduced intracra-
nial pressure during craniotomy.>-'1

Patient positioning may also affect the bi-spectral index val-
ue. There occurs a significant increase in BIS values in head-
down position and decrease in BIS value in head-up position as
compared with neutral position. So changing a patient’s posi-
tion significantly affects the BIS values, which might affect the
interpretation of anaesthetic depth.['?

There occurs an increase in left ventricular end-systolic wall
stress (LVESWS) due to pneumoperitoneum during laproscopy
which causes an increase in myocardial oxygen demand but
postural changes during pneumoperitoneum had no impact on
cardiac function in either obese or normal weight subjects.['31

Gastric secretion has an acidic pH that protects against inges-
tion of unsuitable substances.!*®! We studied the effect of patient
positioning on gastric pH during laparoscopic procedures. In
our study we found that a significant change in pH occurred
during laproscopic surgeries. Such change was not related to
patient positioning. The significant alkaline alteration in gastric
secretion indicate that regurgitation of duodenal contents into
the stomach might takes place during laproscopic procedures.
Alteration in gastric pH also takes place during open cholecys-
tectomy possibly because of bowel manipulation in the back-
ground of abnormal DGR.!"”)

There was a significant difference among the parameters of age
and duration of surgery between the two group of patients. We
speculate that these differences were because of randomization
of patients as well as shorter duration of diagnostic laproscopic

procedures. The significant difference between the pH in the pre-
and post-positioning period in both the groups despite a signifi-
cant difference in duration of anaesthesia highlights the fact that
positioning of patient causes change in gastric pH in the presence
of pneumoperitoneim irrespective of the duration of surgery.

Pnemoperitoneum along with change in patient position either
in the head up (Reverse trendelenburg) or head down (trende-
lenburg position) may causes movement of duodenal content
into the stomach. But we found that significant change also
occured in the reverse trendelenburg position. This change in
gastric pH may be presumed because of the effect of pneumo-
peritoneum. pH may also increase in Reverse trendelenburg
postion if there is surgical manipulation of duodenum, bile duct
or gallbladder in the background abnormal DGR along with an-
aesthesia- induced relaxed pylorus.!*®

Post operative gastric pH over 24 hrs have been measured fol-
lowing cholecystectomy and have demonstrated a shift towards
alkalinity possibly due to increased DGR."”?% but our study has
emphasized the change in gastric pH during laproscopic proce-
dures. It has already been proved that duodenal contents have
adverse effects when it gets accumulated in abnormal sites or in
abnormal amounts. 2122 This qualitative as well as quantitative
change in the gastric content along with abnormal DGR-medi-
ated ongoing gastric reflux of irritant bile in the background of
deranged gastric motility after GA leads to increased incidence
of post-operative nausea and vomiting. Further studies to esti-
mate the relationship between the incidence of post-operative
nausea and vomiting and patient positioning during laparo-
scopic surgery is required to establish this assumption.

CONCLUSION

In conclusion, significant change in gastric pH occurs during
laproscopic surgeries, irrespective of the patient position dur-
ing the intra-operative period. Therefore patient positioning
does not effect the extent of pH change.

Table 1: Demographic parameter of patients and duration
of general anaesthesia
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Statistical significant accepted when P value is <0.05

Table 2: Pre and Post positioning PH in the T and RT group.

Grou SE of
Trengelenburg (T) N |[Mean +SD mean t-value|p-value
Pre position PH 50(3.27+.63 [.12 [6.3 .001
Post position PH 5012.52 +.23 [.04
Group Reverse
Trendelenburg (RT)
Pre position PH 50(3.02 +.37 |6.3 |5.7 .001
Post position PH 5012.64 +.21 [.04
Table 3 : Pre and Post positioning pH value of gastric fluid
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Statistical significant accepted when P value is <0.05
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