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Study of Cortisol Levels During Spinal Anesthesia in
Pregnant Women with Severe Preeclampsia
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Abstract This article investigates cortisol levels—a key stress hormone—in pregnant women with severe preeclampsia
undergoing cesarean section under spinal anesthesia (SA). The study compares the effectiveness of SA with the use of
dexmedetomidine, morphine hydrochloride, and without any adjuvant. It was found that spinal anesthesia with
dexmedetomidine led to a faster and more significant reduction in cortisol levels, improved postoperative pain control, and
fewer side effects. The findings suggest that dexmedetomidine is an effective and safe adjuvant for spinal anesthesia in

patients with severe preeclampsia.
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1. Introduction

Severe preeclampsia (SP) is a manifestation of preeclampsia
(PE) according to the classification of hypertensive conditions
during pregnancy, refers to the main and most formidable
complications, develops mainly after the 20th week of
pregnancy and is characterized by high blood pressure (above
140 and/or 90 mm Hg), proteinuria and massive edema. [1]

Preeclampsia occurs in 2 to 8% of all pregnancies, is one
of the most important causes of maternal and perinatal
morbidity and mortality, and shows no tendency to decrease.
[2]

In the Republic of Uzbekistan over the past 20 years,
maternal mortality (MM) from preeclampsia has annually
entered the top 3 obstetric causes of MM. [3] According
to international studies, MM from complications of PE is 12
times more common than with other pregnancy complications
if the development of TE occurs before 28 weeks of
pregnancy. The main method of treating PE is delivery, in
most cases the method of delivery is cesarean section. [4]

In modern obstetric anesthesiology, a clear concept has been
developed regarding the use of spinal anesthesia during
cesarean section. This is the "gold standard™ of anesthesiology
in obstetrics. [7] When performing spinal anesthesia, an
adjuvant is added to the local anesthetic solution to prolong
postoperative analgesia. [5]

In obstetric anesthesiology, opioids such as morphine
hydrochloride, fentanyl, and promedol are used as adjuvants.
A special group of drugs used as adjuvants are alpha-2-
adrenoreceptor agonists. A new drug in this group, which is
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presented in Uzbekistan, is dexmedetomidine. [6] According
to literature, the use of dexmedetomidine in obstetric
anesthesiology has already been carried out for 8 years, but
the experience of using it as an adjuvant in spinal anesthesia
during cesarean section in Uzbekistan during pathological
pregnancy, according to literature data, is at the stage of
study.

The Republican Perinatal Center has begun work on
studying the effect of dexmedetomidine as an adjuvant
during cesarean section in pregnant women with severe
preeclampsia. The study group included women aged 20-38
years, who underwent elective (73%) and emergency (27%)
surgery. Indications for surgery were severe preeclampsia
as an underlying disease, as well as against the background
of diabetes mellitus, kidney and liver disease, and chronic
arterial hypertension (CAH).

During cesarean section, laparotomy was performed using
the Joel-Cohen method. All patients underwent standard
examination and consultation with specialized specialists
before the operation. Depending on the severity of the
patient's condition, the anesthesia risks were set at 2-3
degrees according to ASA, with premedication as indicated.
Use of atropine in case of a tendency to bradycardia,
antihistamine drug - diphenhydramine.

Spinal anesthesia to provide anesthesia assistance during
cesarean section was performed using the standard technique:
under local infiltration anesthesia in the lateral or sitting
position, lumbar puncture was performed at the level of L3 -
L4, with aG 26 atraumatic "Pencil-point” needle, a 0.5%
bupivacaine solution - 0.2 mg / kg, no more than 15 mg with
the addition of adjuvant dexmedetomidine 10 mcg was
administered intrathecally. The adjuvant was added using a
syringe for insulin administration (100 EU).



American Journal of Medicine and Medical Sciences 2025, 15(4): 940-942

Dexmedetomidine 1 ml was drawn into an insulin syringe,
added to a local anesthetic 10 U, which corresponded to 10
mcg of dexmedetomidine. After the introduction of local
anesthetic + adjuvant, the patient was placed on her back with a
left uterine position of 15° until the fetus was extracted.

In the supine position In the le'ff
lateral position

Figure 1. The figure shows how the gravid uterus compresses the inferior

vena cava (blue) and abdominal aorta (red) in the supine position, while this

compression is relieved in the left lateral position

Preoperative replenishment of the BCC was not performed.

Intraoperative replenishment of the BCC was performed
with balanced crystalloid solutions in a volume of ho more
than 20 ml/kg. The duration of the operation was 35-55
minutes depending on the complexity of the access. By the
end of the operation, paracetamol 1000 mg was administered
intravenously as a component of multimodal anesthesia, then
1000 mg intravenously every 6 hours, no more than 4 grams
per day.

For laboratory confirmation of the effect of the adjuvant
use on the quality of spinal anesthesia, an analysis of the
study of patients for the stress hormone cortisol was conducted
at several stages. The study included 90 pregnant women
aged 20 to 38 years who were admitted to the Russian Orthodox
Church for treatment with a complication of pregnancy in the
form of hypertensive disorders such as severe preeclampsia
in 2023-2024. According to the gestational age, pregnant
women with severe preeclampsia in all groups were
examined from 28 to 39 weeks, with a gestational age of
28-32 weeks - 18 (20%), with a gestational age of 32-35
weeks - 58 (64%) and with a gestational age of 36-39 weeks -
14 (15%) women. There were 38 primiparous women (42%),
and multiparous women in the amount of 52 (58%).

All pregnant women were divided into 3 groups:

Group | — 30 pregnant women (33%) with severe preeclampsia
who underwent cesarean section and received SMA with
adjuvant dexmedetomidine at a dosage of 10 mcg.

Group Il — 30 pregnant women (33%) with severe
preeclampsia during cesarean section; SMA with morphine
hydrochloride adjuvant at a dosage of 100 mcg was used.

Group Il — 30 pregnant women (33%) with severe
preeclampsia during cesarean section, SMA without adjuvant
was used. During anesthesia, patients were not sedated, since
sedation leads to inadequate patient reactions to the quality
of anesthesia and pain syndrome. Patients who for some
reason were sedated during surgery were excluded from the
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study groups.

Before anesthesia, the cortisol index, according to
literature data and our own data obtained during the study,
exceeded the physiological pregnancy in pregnant women
with preeclampsia by 2.8 times. For further study of cortisol
in the blood, it was carried out at the main stages of anesthesia
and at the painful stages of the cesarean section, at the 10th
minute of the operation, 2 hours after the end of the operation,
when the effect of the local anesthetic has completely ended.

Table 1. Cortisol levels in pregnant women before anesthesia

i Main Comparisons Control
Cortisol group group group
ng /ml
‘ n =30 n=30 n =30
2 4 5
100-300
275.2+80.5 285.2+67.5 260.2+£79.3
20 18 22
300-500
441.24120.5 481.8+112.8 462.3+£105.5
8 6 3
More than 500
520.0+£90.5 556.0+84.5 568.0+75.5
average indicator
9 . 452.3+123* 438.7+£95* 450.6+103.3*
cortisol

Note: in the numerator is the absolute number, in the denominator is the content,
where * is the reliability of differences in indicators compared to the group of
women with physiological pregnancy (p <0.001; C is the Mann-Whitney test)

It has been established that high levels of cortisol,
corresponding to severe preeclampsia, are found in 100%
of pregnant women, which indicates high tension of the
sympathetic-adrenal system, confirming the correctness of
the choice of indicator for assessing the use of a new pain
relief technique.

After the SMA with and without adjuvants using the
standard technique, the following stress hormone indices
were obtained. In the 1st main group with dexmedetomidine,
cortisol indices began to decrease by the 15th minute after
the SMA and amounted to 320.8+70.6 ng/ml, which corresponds
to a 30% decrease from the index before the onset of anesthesia.
After 2 hours in the postoperative period and the complete
end of the local anesthetic effect, the cortisol index achieved
a significant decrease to an average of 145.5£45.8 ng/ml,
which is approximately 3 times lower than the level in the
preoperative period. This index indicates a calm state of
the sympathetic-adrenal system, complete blockade of pain
receptors from the surgical site due to the blockade of
alpha-2-adrenoreceptors, and a decrease in the excitability of
brain structures; in this case, we received brain protection
due to the central action of dexmedetomidine.

In the 2nd comparison group, morphine hydrochloride
was used as an adjuvant in the SMA procedure at a dosage
of 100 mcg. When analyzing blood taken 10 minutes after
the start of the operation, cortisol levels tended to decrease
comparable to the decrease in cortisol when using
dexmedetomidine, which in numerical terms was 350.8 + 65.2
ng / ml. The difference between the use of dexmedetomidine
and morphine was 15%, which indicates a better blockade of
pain receptors by dexmedetomidine due to a faster onset of
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central action. After 2 hours in the postoperative period, the
cortisol level reached 195.1 + 45.3 ng / ml, which exceeds
the comparable indicator when using dexmedetomidine by
more than 20%. This indicator shows increased tension of
the sympathetic-adrenal system, due to the side effects of
central morphine, manifested by uncontrollable nausea,
vomiting and itching of the skin.

In the 3rd control group, the SMA technique was
performed without the use of adjuvants. Analysis of blood
plasma samples taken 10 minutes after the start of the
operation showed a high level of cortisol comparable to the
cortisol levels when using morphine as an adjuvant. The
indicator varied at the level of 205 + 45.2 ng / ml, which
exceeds the indicator when using dexmedetomidine by more
than 25%. This analysis showed a high level of tension of the
sympathetic-adrenal system, and a decrease in cortisol levels
only due to the effect of local anesthetic. Unlike the 1st main
and 2nd comparison groups, the cortisol indicator taken after
2 hours exceeded the level of these groups by more than 40%,
despite the use of multimodal analgesia as pain relief in the
postoperative period.

Summarizing the obtained results on the use of
dexmedetomidine as an adjuvant in SMA in patients with
severe preeclampsia, it can be concluded that the use of
the new SMA technique in cesarean section has the best
analgesia profile than when using morphine or without
an adjuvant. The quality of pain relief in the postoperative
period, stable indicators of postoperative nausea and
vomiting also play a major role.

The conducted studies on the use of dexmedetomidine
as an adjuvant to a local anesthetic in spinal anesthesia
to provide anesthetic assistance during cesarean section
have shown an excellent analgesia profile in the intra- and
postoperative period. This is significantly different from the
use of opioids as adjuvants in spinal anesthesia during cesarean
section. The duration of pain relief is completely comparable
to the use of narcotic analgesics (morphine hydrochloride) in
dosages of 100-150 mcg.

2. Conclusions

The use of dexmedetomidine as an adjuvant in cesarean
section leads to a decrease in intraoperative tremors, nausea,
vomiting, which improved the rehabilitation of patients
after surgery. The analysis showed excellent results in
postoperative pain relief, which are comparable to the use of
opioids, but unlike the use of opioids, there are significantly
fewer side effects that significantly reduce the quality of
anesthesia after cesarean section. Side effects from the use of
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opioids during cesarean section force anesthesiologists to
abandon their use for postoperative pain relief, switching
to the use of non-steroidal drugs that do not provide such
quality of pain relief, which is necessary for early
rehabilitation of the woman in labor, active participation in
the breastfeeding and safe motherhood program. It is also
worth noting that dexmedetomidine does not belong to the
group of accounting drugs from the group of narcotics and
psychotropics, its use is possible in clinics of any level. All
this leads to further research and development of optimal
dosages and methods for the use of adjuvants in the practice
of obstetric anesthesiologists.
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