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Abstract

Objective: Because of high psychological burden and considerable
costs of in-vitro fertilization, it is greatly important to identify all
factors that may influence its results. In this study, general anesthesia
and spinal analgesia used for oocyte retrieval were compared in terms
of success in treating infertility among couples who had undergone
in-vitro fertilization at an infertility center in Tehran, Iran.
Methods: This cohort study that was based on analysis of patient
records at Mirza Kochak Khan Hospital, Tehran University of
Medical Sciences, in 2008-2009. In this study, the status of chemical
pregnancy among those who experienced general anesthesia or
spinal anesthesia for in-vitro fertilization for the first time were
compared, and the possible effects of clinical and laboratory factors
using logistic regression models were considered.

Results: Considering the number of transferred embryos,
underlying cause of infertility and fetus grade, it was found that
practicing spinal anesthesia is significantly related to increased
chance of chemical pregnancy (adjusted Odds Ratio=2.07; 95% CI:
1.02,4.20; p=0.043).

Conclusion: According to analysis of recorded data in an infertility
treatment center in Iran, it is recommended to use spinal anesthesia
instead of general anesthesia for oocyte retrieval to achieve successful
in-vitro fertilization outcome. This can be studied and investigated

further via a proper multicentric study in the country.
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Introduction

In‘vitro fertilization (IVF) is a coordinated sequence of actions
that begins with controlled ovarian stimulation followed by
transvaginal ultrasound-guided oocyte retrieval. After in-vitro
impregnation, embryos are transferred into the uterus trans-
cervically.'

Iran has been successful in many aspects of reproductive health
domains so far including infertility services, but nevertheless,
the prevalence of infertility has been considerable in the general
population.? Thus IVF is widely practiced in the country to help
infertile couples to have children and it is the last final technique
to treat many cases.” Because of its psychological burden and
considerable costs, it is greatly important to identify and assess all
factors that may affect the results of treatment. So far, many studies
have investigated the factors affecting IVE and many efforts have
been made to improve outcomes.*®

Although oocyte retrieval is relatively a short procedure and
usually needs outpatient services, it is a painful procedure and until
now both general and regional anesthetics have been used for it."
In contrast with regional analgesia, general anesthesia (GA) is not
only more expensive and causes more complications, but it may also
generate possible interactions with maternal hormonal system due
to the usage of anesthetic induction agents, opioids, muscle relaxants
stacks, benzodiazepines, and anesthetic preservative agents, At least
some of the mentioned materials may have adverse effects on the
IVF cycle, and consequently on its outcome.'*? Therefore, various
methods of regional analgesia and conscious sedation have been
tried and proposed to be used instead of GA.!*" Based on the
published documents, no anesthetic method can be absolutely and
definitively suggested as the most preferable method to be used in
IVF procedures requiring analgesia and anesthesia.'¢

In the present cohort study, two methods of GA and spinal
analgesia (SA) were compared in terms of success in treating
infertility among couples who underwent IVF in one of the most
important centers of infertility treatment in Tehran, the capital
of Iran. The study aimed to answer this important question: In
a real context in an infertility center, considering the underlying
conditions, does SA have advantage over GA for achieving success

in in-vitro fertilization?
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Methods

This cohort study was based on analysis of patient records at Mirza
Kochak Khan Hospital, Tehran University of Medical Sciences.
The study was performed after obtaining the approval from Tehran
University of Medical Sciences Ethics Committee. The goal of the
study was to compare the status of chemical pregnancy (based on
positive blood test) among those who experienced GA and SA while
considering the possible effects of major clinical and laboratory
variables. As an inclusion and exclusion criteria, the cohort only
involved couples who attended a hospital in Tehran for the first time
to treat primary infertility via IVF from October 2008 to March
2009. Only those patients who did not have any previous history
of pregnancy, and did not experience cardiac, renal, pulmonary,
hepatogenic, or metabolic diseases and thus, GA or SA was not
medically contraindicated for them, were included in the study.
The method of inducing analgesia was selected based on physician
(or patient) preference and not because of any requirement or
indication. Patients who failed to follow the induction caused by
SA and underwent GA, women who suffered from infertility due to
endometriosis and severe tuberculosis of fallopian tube, and those
who had incomplete medical records were excluded.

Following the routine protocols used in the hospital, SA patients
were first monitored using standard electrocardiography, noninvasive
blood pressure, pulse oxymetry and heart rate monitoring. Then,
500 mL of isotonic saline was administered, and while a guardian
nurse was holding the patient in the sitting position and under sterile
conditions, between the 3* and 4% lumbar interspaces, a 25-gauge
needle was prepared and 50-60 mg of pure 5% lidocaine without any
additive or preservatives, was injected into the subarachnoid space.
For the GA, each patient was in supine position inside the operating
room. Standard monitoring was used including pulse oxymetry,
pulse rate, blood pressure and 3-lead electrocardiogram monitoring.
Also, respiratory status was constantly monitored. Afterwards,
using fentanyl (1 pg/kg) and midazolam (30 pg/kg) intravenously
as pre-medication drugs, induction of GA was administered by
intravenous doses of thiopental (3-5 mg/kg) and atracurium (0.5
mg/kg). The anesthesia was maintained by isoflurane (0.8-1 MAC).
After detection of minimal muscle contractions at the end of the
procedure, the residual of muscle relaxant was reversed by atropine
(0.03 mg/kg) and neostigmine (0.07 mg/kg). The patients were
extubated in fully awake and stable clinical condition."”

The data collection method had the following steps: first the
research team made coordination with hospital authorities and the
information needed including demographic and medical history of
participants were carefully recorded in special forms which were
pre-designed for this research. In the primary analysis, median
and quartile ranges were reported for variables that did not have a
normal distribution in the Kolmogorov-Smirnov test and their sub-
groups were compared using the Mann-Whitney U test. Meanwhile,
the averages were calculated for the rest of the variables and t-test

was performed to compare the two independent groups. Also,
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categorical variables were compared using Pearson's chi-square test.
The main step in statistical analysis was performed using logistic
regression models; in the current study model, pregnancy was
considered as the outcome and method of induction of anesthesia
(or analgesia) was considered as the independent variable. Analysis
was performed in three stages. Firstly, separated univariate simple
models were allocated for each studied explanatory variable and
crude odds ratios were reported. Then a multiple-model was
employed with all of them. At this stage, the adjusted odds ratio
for each variable was reported. In the third step, using backward
method and based on the likelihood ratio test, the reduced model
was extracted from multiple models. The final interpretation of the
relationship between anesthesia and IVF success was done using
reported adjusted odd ratios and based on the reduced model. Data
was analyzed using STATA-9.2 software with the maximum type

one error of 0.05.
Results

In this study, 164 women aged 19 to 40 years with an average
age (+SD) of 30 + 5 years were involved; the youngest was 19
and the oldest was 40 years old. From all, 90% were unemployed
(housewives) and almost half of them (46%) had high school
diploma. The cause of infertility in 83 couples (51%) was attributable
to feminine factors (alone or together with male factors) and in 58%
it was partly due to abnormal sperm. The success of IVF among
women was 22% based on chemical pregnancy (blood test). Also,
83 persons (51%) underwent GA and 81 persons (49%) underwent
SA for their transvaginal oocyte retrieval. The average operation
time (+SD) from inducing analgesia or anesthesia until moving the
patient to the recovery unit in two groups of GA and SA was 44
+ 12 and 43 + 9 minutes, respectively; there was no statistically
significant difference between the two groups (p=0.5). Table 1
presents the other characteristics of the two groups.

As shown in Table 1, the mean age (+SD) for GA group was 30
+ 5 years and for SA group 30 + 5 years; there was no statistically
significant difference between the two groups regarding age (p=0.9).
In addition, there was no statistically significant difference among
the other characteristics between these two groups.

Table 1 also presents the distribution of relative and absolute
frequency of reported chemical pregnancies in the two groups of
GA and SA. As it is shown, based on Pearson’s chi-squared test
and based on the results of pregnancy test (p=0.02), a significant
marginal relation between the anesthesia method and pregnancy can
be reported. Therefore, from 81 persons undergoing SA, 24 persons
(30%) had laboratory evidences of pregnancy. However, from
83 women who experienced GA for IVE 12 persons (15%) were
pregnant based on laboratory reports. Table 2 shows the univariate
(crude) odds ratios as well as adjusted odd ratios of pregnancy for
each of the studied variables classified by primary multiple and final

reduced logistic regression model.
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Table 1: The characteristics of participants categorized by anesthetic technique and comparing them in two groups.

Characteristics General anesthesia Spinal analgesia p-values
(n=83) (n=81)
Mean + SD*
Age (years) 30+5 30+5 0.9
Weight (kg) 6749 6749 0.7
Height (cm) 16145 16145 0.5
Body mass index (kg/cm?) 26+4 2643 0.9
Median (IQR**)
Number of injected HMG ampoules 32(26-41) 34(27-45) 0.3
Number of follicles formed 9(7-11) 9(7-11) 0.7
Number of retrieved oocytes 7(4-10) 7(4-10) 0.9
Number of embryos 3(2-4) 3(2-4) 0.3
Number of embryos transferred 3(2-4) 3(2-4) 0.3
Number (%)
Sperm condition Normal 34(41) 35(43) 0.2
Oligo-spermia 17(21) 16(21) -
Oligo-astheno-spermia 17(21) 8(10) -
Azo-spermia 15(18) 22(27) -
FSH (mIU/ml) 10 or less 72(87) 68(84) 0.6
More than 10 11(13) 13(16) -
Underlying factor With Female factor 41(49) 40(49) 0.9
Without Female factor 42(51) 41(51) -
Grade of embryos Aand B 59(71) 58(72) 0.9
Cand D 24(29) 23(28) -
Pregnancy test Negative 71(86) 57(70) 0.02
Positive 12(15) 24(30) -

*Standard deviation, ** Inter-quartile range

Table 2: Univariate (crude) and adjusted odd ratios of pregnancy for each of the studied variables by fitted logistic regression models.

Simple univariate models Primary multiple-model Final reduced model

Characteristics

Odds Ratio Odds Ratio Odds Ratio

(95% CI¥) p-values (95% CI) p-values (95% CI) p-values
Number of injected HMG 1.00 (0.97,1.03) 0.7 1.02 (0.98,1.05) 0.4 - -
Number of follicles formed 1.08 (0.97,1.22) 0.1 1.07 (0.89,1.29) 0.4 - -
Number of retrieved oocytes 1.04 (0.95,1.14) 0.4 0.88 (0.74,1.05) 0.1 - -
Number of embryos formed 1.23 (1.02,1.48) 0.03 1.10 (0.78,1.54) 0.6 - -
Number of embryos transferred 141(1.06,1.86) 002  1.34(0.79,2.26) 0.3 132(1.00,1.75)  0.048
Sperm Status** 1.23 (0.90,1.66) 0.2 1.00 (0.67,1.52) 0.9 ; ;
FSH levels above 10(mIU/ml) 0.46 (0.13,1.65) 0.2 0.76 (0.18,3.28) 0.7 - -
Spinal analgesia 2.49 (1.15,5.41) 0.02 2.01 (0.93,4.34) 0.08 2.07 (1.02,4.20) 0.043
Infertility due to feminine factor 0.54 (0.26,1.16) 0.1 0.46 (0.16,1.31) 0.1 0.42 (0.22,0.82) 0.01
Age over 30 years 0.72 (0.34,1.53) 0.4 0.69 (0.29,1.62) 0.4 - -
BMI greater than 25 0.96 (0.45,2.05) 0.9 0.87 (0.39,1.97) 0.7 ; ;
C and/or D embryonic Grade 033(0.12,091) 003  0.19(0.060.58) 0004  0.20(0.07,0.53)  0.001

*Confidence Interval, ** 0=normal, 1=oligo-spermia, 2=

oligo-astheno-spermia, 3= Azo-spermia, 'Body mass index
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As shown in Table 2, considering the number of transferred
embryos which is the underlying factor for infertility and fetus
grade, it was found that practicing SA is significantly related to
increased chance of pregnancy (twice as much as GA), (adjusted

odds ratio = 2.07; 95% CI: 1.02,4.20; p=0.043).
Discussion

Inducing analgesia for oocyte retrieval may reduce the success
rate of an IVF program.!® Regarding its safety, specialists usually
prefer regional analgesia more, There are three methods for regional
analgesia: paracervical block, SA, and epidural analgesia.'” Because
of technical acceptability and simplicity, SA is used more than
the other two methods in gynecology and obstetrics.'"™* Another
method which is still widely used is GA; GA is inherently associated
with high risks of respiratory complications, aspiration, prolonged
duration of hospitalization, and it probably affects its outcome.!>*¢
Since successful fertilization is dependent on several different
and even unknown factors, some studies have been conducted to
investigate the effective factors to improve fertilization,”' but more
investigations must be done focusing on the type of analgesia method
selected as well as considering temporal and spatial conditions.

In a prospective study conducted by Hammadeh et al. the
effects of two different anesthetic techniques (GA vs. sedation)
used for oocyte retrieval on IVF outcome were compared. In the
study, for GA, a combination of remifentanil with either propofol
or isoflurane was used; while for sedation, the protocol included
midazolam, diazepam or propofol. Overall, 202 women were
enrolled in the study, 96 women opted for sedation and 106 for
GA. In that study, there were no significant differences in pregnancy
rates.'® However in a retrospective data analysis performed by
Wilhelm et al. to compare the outcome of IVF in women who
had underwent monitored anesthesia with remifentanil for oocyte
retrieval with GA, pregnancy rate in women undergoing GA was
significantly lower.”” Kim et al. in 2000 meta-analyzed four studies
with distinct general and loco-regional anesthesia to evaluate the
prospective trials comparing GA vs. all other types of loco-regional
anesthesia on reproductive outcomes (pregnancy rate) for IVE The
pooled log odds ratio was 0.71 (95% CI: 0.47-1.08) in pregnancy.
There was no significant difference in both groups of GA and other
types of loco-regional anesthesia.'® Based on the results, this study
showed inferiority of GA compared with SA to achieve successful
IVF outcome. Moreover, it is recommended to use SA for oocyte
retrieval instead of GA. Adjusting the number of transferred
embryos as well as fetus grade,” it was found that practicing SA
is twice as much as GA related to increased chance of chemical
pregnancy.

The study compared the two techniques adjusting some
influential factors and a statistical multiple-reduced-regression
model was used which made the internal validity acceptable.
However, it must not be overlooked that only a specific group of

infertile couples who just used a special treatment method were
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involved in the study; it is an important obstacle to generalize the
findings to all people who cannot access different techniques of
infertility treatment. The anesthetic drugs used in the study are
not controlled rigorously and it is another important limitation for
the study. In this study, it was only possible to follow up chemical
pregnancy, and the data of final outcomes were not studied, thus it
is not possible to rely on the results to predict the long-term impact
of the studied techniques on patients.

Inview of the rapid increase in the number of infertility treatment
centers in Iran and due to inevitable differences in techniques used
at these centers to treat infertile couples, it is highly suggested to
conduct further comprehensive multicenter studies in the country to
investigate and compare the advantages and disadvantages of every
accepted and common method of induced analgesia for different
infertility treatment methods while considering the background
problems and diseases of couples, the type and dose of the drugs
used, complications and limitations, and finally the success in the

treatment.
Conclusion

In summary the use of SA for oocyte retrieval can be suggested
instead of GA to achieve successful IVF outcome, based on analysis

of recorded data in an infertility treatment center in Iran.
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