633

Yoshiyuki Naito Mp,' Sunao Tamai mMp, "
Tunichi Fukata Mp,? Norimasa Seo mMp,"
Yoshikatsu Nakai Mp,? Hiroo Imura Mp,?2
Kenjiro Mori Mp'

Comparison of endo-
crinological stress
response associated
with transvaginal
ultrasound-guided
oocyte pick-up
under halothane
anaesthesia and
neuroleptanaesthesia

Twelve patients with mechanical infertility in the in vitro
fertilization program were studied. Seven of them received
halothane anaesthesia and the other five received neuroleptan-
aesthesia. Higher plasma prolactin levels and lower plasma
progesterone levels were observed in the neuroleptanaesthesia
group than in the halothane group during and after transvaginal
ultrasound-guided oocyte pick-up. Plasma adrenocorticotropic
hormone and cortisol levels of the patients suggested that
surgical stress was mintmal in both groups. It is likely that
droperidol and fentanyl, both used in neuroleptanaesthesia,
were responsible for the hyperprolactinaemia which was fol-
lowed by inhibition of progesterone production. These agents,
therefore, are not rec ded as hetic agents for trans-
vaginal ultrasound-guided oocyte pick-up.
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The endocrinological milieu during oocyte retrieval has
been considered an important factor to determine the
success rate of in vitro fertilization (IVF)." It has been
suggested that hyperprolactinaemia during laparoscopic
oocyte recovery for IVF under general anaesthesia®
causes the luteal insufficiency and reduces the success
rate of IVF.3 In recent years transvaginal ultrasound-
guided oocyte pick-up has become popular and one of the
advantages of this technique over the laparoscopic oocyte
recovery is the lower plasma prolactin (PRL) levels
during the transvaginal technique than those during
laparoscopy.?* There have been few reports on the
influence of anaesthetic agents used for the transvaginal
ultrasound-guided oocyte pick-up on plasma PRL and
other hormone levels during the procedure. The present
study was undertaken to compare the influences of two
anaesthetic techniques, one using halothane and the other
using neuroleptanaesthesia, on plasma PRL, progester-
one (P), luteinizing hormone (LH), adrenocorticotropic
hormone (ACTH) and cortisol concentrations during and
after transvaginal ultrasound-guided oocyte pick-up.
Plasma concentrations of human chorionic gonadotropin
(hCG) which was administered at the time of oocyte
retrieval to provide mature oocyte were also monitored.

Methods

Following approval from the Committee on Human
Research of Kyoto University and informed consent of the
patients, we studied 12 patients (26—38 yr) with mechani-
cal infertility in the IVF program. All patients showed that
their basal plasma PRL levels were within the normal
range (<30 ng-ml~') and were ASA Physical Status
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Class I. They underwent stimulation of ovulation with
clomiphene citrate/human menopausal gonadotropin
(HMGYhCG, as described elsewhere.® In brief, patients
received 50— 100 mg clomiphene citrate from day two of
the menstrual cycle for five days followed by daily
injection of 150 IU of HMG. The HMG was discontinued
when follicle diameter measured by ultrasonography
reached 15-18 mm, and 5000 1U of hCG was adminis-
tered 52 hours after the last HMG injection. Anaesthesia
for transvaginal ultrasound-guided oocyte pick-up was
started usually at 1000 h, 36 hours after the injection of
hCG. On the day of oocyte pick-up, patients received
premedication with atropine sulphate (0.5 mg) 30 min
before the induction of anaesthesia (at 0930 h), and they
were randomly assigned to one of the two groups for the
study. Patients in Group I (halothane group, n = 7)
received thiopentone (5 mg-kg™') and succinylcholine
chloride (1 mg-kg~") IV and anaesthesia was maintained
with nitrous oxide (66 per cent), oxygen (33 per cent) and
halothane (0.5-1.0 per cent) after tracheal intubation.
Patients in group II (neuroleptanaesthesia group, n = 5)
received droperidol (0.1 mg-kg™') and fentanyl (4
pg-kg~') IV and an additional 50— 100 mg of thiopentone
was administered 1V immediately before puncture of the
vaginal wall. Patients in Group II did not receive
supplemental oxygen administration. The vaginal wall
puncture was performed approximately 30 min after the
induction of anaesthesia in both groups. From each
patient, blood samples were drawn through an indwelling
catheter immediately before the induction of anaesthesia,
30 min after induction, at the end of oocyte pick-up
(usually one hour after the induction), four, seven and 24
hours after the induction of anaesthesia. Blood samples
were collected into chilled glass tubes containing EDTA-
2Na, and immediately centrifuged at 4° C. Plasma
samples were stored at —20° C until assayed.

Plasma PRL and cortisol concentrations were measured
by radicimmunoassays (RIAs), as previously describ-
ed.%7 Plasma P concentration was also measured by RIA,
employing commercial kit supplied by CIS-Atomic Ener-
gy Lab. of Biomedical Products (Gifsur-Y vette, France).
The minimal detectable value was 0.2 ng*ml~' by this
method. Plasma ACTH concentration was measured by
RIA without extraction using anti-ACTH antiserum “IgG-
ACTH-1” (IgG Corporation, Nashville, TN)® and human
ACTH (1-39) (Peninsula Laboratories, Belmont, CA) as
the standard. The minimal detectable quantity by this
method was 10 pg - mi~'. Plasma LH and hCG concentra-
tions were measured by enzyme immunoassay (EIA) kits
using monoclonal antibodies obtained from Mochida
Pharmaceutical Co., Tokyo. The cross-reactivity of hCG
to LH EIA was less than two per cent and that of LH to
hCG EIA was less than one per cent. The minimal detect-
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TABLET Changes in vital signs

Group | Group il
(n=7) (n=13)
Age (yr) 32317 30014
Body weight (kg) 496+ 1.4 514%13
Heart rate {min™')
Before induction 87.4x49 86.6 54
0.5 hr after induction 78621 80.8+37
Mean arterial pressure (mmHg)
Before induction 89.0+3.0 85.7x39
0.5 hr after induction 88.0+5.6 83.4%1.5

All values are mean * SE of each group.

able value was S mIU-mi™! in both kits. Intra- and
inter-assay coefficients of variation of these RIAs and
ElAs were within ten per cent.

Repeated measurement ANOVA was used for the
statistical analysis of hormone concentrations and the
comparison of mean values was performed by the
Bonferroni method.

Results

There was no statistical difference in the vital signs of the
two groups during oocyte pick-up (Table I). Slight
decreases of heart rate were observed in both groups after
induction of anaesthesia but the differences from each
control value before induction of anaesthesia were not
significant. No changes were observed in mean arterial
pressures of both groups after induction of anaesthesia
and heart rates and mean arterial pressures were not
affected by the vaginal wall puncture which was per-
formed 0.5 hour after induction of anaesthesia. Lung
ventilation was assisted manually in Group I, and no
airway obstruction was observed in Group II. Neither
hypoxaemia nor hypercarbia was observed in the two
groups during the surgical procedure (PaCO,, Group I:
38.4 = 1.5, Group II: 41.9 = 1.1 (mean £ SE) mmHg
and PaO,, Group I: 170.7 = 10.9, Group II: 97.2 = 3.9
mmHg).

Plasma hormone levels throughout the experimental
period are shown in Table II. Plasma hormone concentra-
tions before the induction of anaesthesia did not signifi-
cantly differ between the two groups. Following the
induction of anaesthesia, plasma PRL levels increased
significantly, remained high up to four to seven hours and
returned to the basal level 24 hours after the induction of
anaesthesia. The magnitude and duration of PRL secre-
tion were greater in Group II and plasma PRL levels were
significantly higher in Group Il than Group I until seven
hours after the induction of anaesthesia. Plasma P levels
were virtually unchanged up to seven hours but signifi-
cantly increased 24 hours after the induction of anaesthe-
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TABLE 11 Changes in plasma PRL, P, LH, hCG, ACTH and cortiso! concentrations during and after transvaginal ultrasound-guided cocyte pick-up

After induction of anaesthesia

Before

induction 0.5 hr 1 hr 4 hr 7 hr 24 hr
PRL Group [ 19325 52.4x4.2% 39.9 £ 2.5¢% 283x47 20714 26453
(ng-mi™") Group II 280%20 230.0 = 36.0%F 195.8 £ 41.0%f 88.0 = 6.1*t 65.8 & 3.9%f 184x2.1
P Group [ 4.8*0.7 6.1 =09 6.1+0.8 4905 59x06 125+ 1.2
(ng'ml™") Group 1l 3305 3205t 2.7+0.5% 32 +0.5¢ 3.6 £0.61 53x1.2%%
LH Group I 39884 44,0 = (2.2 36.7+7.0 26.7+3.5 21,035 15.5 = 4.2*
(mIU'mi™") Group Il 42851 41,1 3.8 33880 36.2+£38 257%£20 16.5 = 3.5*
hCG Group 1 60.3x6.2 582 %5.5 60364 549+70 49.4+4.7 34.8 = 3.8*
(mlU-ml™") Group [I 51.3x13.6 494 = 13.4 56816 53.1£75 38.7=x92 26.4 = 7.6*
ACTH Group [ 49.0x9.5 35770 37.0+82 28.0x6.6 1872822 22.8%85
(pg-mi™" Group II 54.0+14.8 46.6 = 19.6 264 +6.7 144=x2.1 15033 20422
Cortisol Group 1 18.7=1.1 21111 15810 16133 136226 121216
(ug-dl™) Group Il 21213 21.8+20 22429 10629 120x2.6 142x15

All values are mean = SE and number of patients are seven for Group [ and five for Group IL.

*P < 0.05 compared with before induction.
P < 0.05 compared with Group 1.

sia. When the two groups were compared, Group I
showed higher plasma P values than Group II in all
samples after the induction of anaesthesia and plasma P
level 24 hours after the induction of anaesthesia was
significantly lower in Group I than in Group I. Plasma
LH and hCG levels decreased gradually throughout the
experimental period and no significant difference was
observed between the two groups. Plasma ACTH and
cortisol levels were higher before the induction of
anaesthesia than 24 hours later but the differences were
not significant in both groups. No significant secretory
response was found during the procedure of oocyte
pick-up and there were no significant differences in
plasma ACTH and cortisol levels between the two
groups. The occurrence of pregnancy was noted in one
patient in Group 1.

Discussion

From the endocrinological point of view, laparoscopic
oocyte recovery under general anaesthesia has some
disadvantages for successful IVF' and one of those is that
hyperprolactinaemia during laparoscopy may cause luteal
phase deficiency after oocyte pick-up. According to
Lewin et al.,* one of the advantages of transvaginal
ultrasound-guided oocyte pick-up over the laparoscopic
technique is the lower plasma PRL levels during the
operative procedures but the transvaginal approach has
not been well characterized in this aspect. The present
study showed that (1) considerable increases in plasma
PRL levels and negligible changes in plasma ACTH and
cortisol levels occurred during the transvaginal ultrasound-
guided oocyte pick-up with the two types general anaes-
thesia, (2) the magnitude and duration of PRL response

during the procedure were much greater in the neurolep-
tanaesthesia group than in the halothane group and (3)
increase of plasma P level after oocyte pick-up was
suppressed in Group II compared with Group 1. Szalay ez
al. reported elevated levels of plasma PRL during
laparoscopic oocyte recovery under neuroleptanaesthesia
similar to our observations.> In their report, however, the
elevated PRL level during laparoscopy was accompanied
by high plasma cortisol levels (> 70 pg-dl~'). It is well
documented that surgical stress stimulates PRL, ACTH
and cortisol secretion depending on the intensity and the
duration of stress.®'® Therefore, the transvaginal ap-
proach under neuroleptanaesthesia in our study seemed
less stressful than the laparoscopic approach, although
only plasma PRL levels were increased.

In this study, we also observed relatively lower plasma
P levels 24 hours after the induction of anaesthesia in
Group 1I than those in Group 1. In Group II, plasma PRL
levels continued to be elevated for several hours far above
20 ng-ml™! and, in an in vitro study,'! those levels of
PRL were high enough to inhibit P production in human
granulosa cells. As there was no significant difference in
the plasma LH and hCG levels between the two groups
throughout the study, low plasma P levels observed in
Group Il possibly reflect the inhibition of P production by
hyperprolactinaemia during and after the operative proce-
dure. Absence of significant difference in the intraopera-
tive changes of vital signs between the two groups
suggested that droperidol and fentany! used in neurolep-
tanaesthesia were responsible for the greater stimulation
of prolactin secretion observed in Group II. It is known
that droperidol increases PRL secretion by blockade of
dopamine receptors in the brain and pitvitary.!? The
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stimulatory effect of fentanyl on PRL secretion is also
documented in human studies.'® Since a transient low P
level is potentially detrimental to uterine receptivity of
embryo which is usually transferred within 72 hours after
oocyte pick-up, we propose that droperidol and fentanyl
be used carefully for anaesthesia for this procedure.
Further studies are required, however, to draw the
conclusion that halothane anaesthesia is more appropriate
for IVF, since the number of patients and the rate of
pregnancy were small in the present study.

In summary, higher plasma PRL levels and lower
plasma P levels in the neuroleptanaesthesia group than in
the halothane group were observed during and after
transvaginal ultrasound-guided oocyte pick-up. Plasma
ACTH and cortisol levels of the patients suggested that
surgical stress was minimal in both groups. It is likely that
droperidol and fentanyl, both used in neuroleptanaesthes-
ia, were responsible for the hyperprolactinaemia which
was a probable cause of low plasma P levels. These
agents, therefore, should not be recommended as anaes-
thetic agents in the transvaginal ultrasound-guided oocyte
pick-up.

Acknowledgements

We would like to thank Dr. K. Tatsumi, Department of
Obstetrics and Gynecology, Kyoto University, for helpful
discussion. We are grateful to Mochida Pharmaceutical
Co. for generously providing the LH and hCG EIA Kkits.

References

1 Jones Jr HW. Factors influencing implantation and
maintenance of pregnancy following embryo transfer.
In: Beier HM, Linder HR, (Eds.). Fertilization of
the human egg in vitro. Berlin: Springer-Verlag, 1983:
293-306.

2 Taylor PJ, Trounson A, Besanko M, Burger HG, Stockdale
J. Plasma progesterone and prolactin change in super-
ovulated women before, during, and immediately after
laparoscopy for in vitro fertitization and their relation to
pregnancy. Fertil Steril 1986: 45: 680-6.

3 Szalay S, Feichtinger W, Kemeter P, Beck A, Janisch H,
Neumark J. Changes in hormonal parameters under
different kinds of general anaesthetics during laparoscopic
oocyte recovery. In: Edwards RG, Purdy JM (Eds.).
Human conception in vitro. Orland: Academic Press, 1982:
105-17.

4 Lewin A, Laufer N, Rabinowitz R, Margalioth E, Barr I,
Schenker JG. Does prolactin rise during follicular
aspiration affect the results of IVF - a comparative study.
Abstracts handbook of fourth world conference on in
vitro fertilization. Melbourne, Australia: Abstract No.98,
1985.

CANADIAN JOURNAL OF ANAESTHESIA

5 Taisumi K, Noda ¥, Yano I et al. Effect of hCG
administration on LH surge in clomiphene-HMG-hCG
cycle. Abstracts of 8th international congress of endocri-
nology. Kyoto, Japan: Abstract No.03-22-148, 1988.

6 Nakai Y, Koh T, Kinoshita F et al. The prolactin, growth
hormone, and cortisol response to insulin-induced
hypoglycemia in anorexia nervosa. International Journal
and of Eating Disorders 1987; 6: 357-65.

7 Tsukada T, Nakai ¥, Koh T, Tsujii S, Imura H. Plasma
adrenacorticotropin and cortisol responses to intravenous
injection of corticotropin-releasing factor in the
moming and evening. J Clin Endocrinol Metab 1983;
57:869-71.

8 Nicholson WE, Davis DR, Sherrell BJ, Orth DN. Rapid
radioimmunoassay for corticotropin in unextracted
human plasma. Clin Chem 1984; 30: 259-65.

9 Frantz AG. Prolactin. N Engl ] Med 1978; 298: 201-7.

10 Findling JW, Tyrrell IB. Anterior pituitary and somato-
medins: I. Anterior pituitary. {n: Greenspan FS, Forsham
PH (Eds.). Basic and clinical endocrinology. 2nd ed.,
Los Altos: Lange, 1986; 43-94,

1t McNatty KP, Sawers RS, McNeilly AS. A possible role for
prolactin in control of steroid secretion by the human
Graafian follicle. Nature 1974; 250: 653-5.

12 Ben-Jonathan N. Dopamine: a prolactin-inhibiting
hormone. Endocr Rev 1985; 6: 564—89.

13 Hoehe M, Duka Th, Doenicke A, Matussek N. Dose-
dependent influence of fentanyl on prolactin, growth
hormone, and mood. Neuropeptides 1984; 5: 269-72.

Résumé

Dans le cadre d’ un programme de fertilisation in vitro, on a fait
la cueillette d' ovules par voie transvaginale avec échographie
chez 12 femmes infertiles. Pour ce faire, nous en avons anesthé
sides sept avec de I'halothane et cing par neuroleptanesthésie.
En mesurant les niveaux plasmatiques pendant et aprés la
procédure, nous avons trouvé plus de prolactine et moins de
progesiérone avec I halothane qu’ avec la neuroleptanesthésie.
Les quantités d’' ACTH et de cortisol plasmatiques, faibles dans
les deux groupes, suggérent un niveau minimal de stress
chirurgical. ll est probable que le dropéridol et le fentanyl,

the bl

utilisés dans le groupe neurolep ie, sofent resp
d’une hyperprolactinémie suivie d' une inhibition de la sécrétion
de progesiérone et de ce fait, ils devraient étre évirés lors de la
cueillette d’ ovules.




