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Assessment of inmune-hormonal
balance in women of reproductive age
after urgent surgical interventions
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Danylo Halytskyi Lviv National Medical University

The majority of urgent gynecological operations are performed on patients of
childbearing age, which requires the development of individualized rehabilitation
therapy in view of the heterogeneity of the «acute abdomen» symptom complex
The objective: work was to evaluate the immuno-hormonal homeostasis in women
of reproductive age who underwent urgent gynecological operations in the
dynamics of the six-month postoperative period.

Materials and methods. The studied cohort included 90 women aged 19 to 40 years.
The main group consisted of 60 women who were urgently operated on for ectopic
pregnancy, ovarian apoplexy, complicated ovarian neoplasm. The control group
consisted of 30 women of reproductive age without somatic and gynecological
pathology. The comprehensive examination included the determination of the level
of 25(0OH)D, estradiol, free testosterone index, follicle-stimulating and luteinizing
hormone, prolactin, progesterone in blood, serum concentrations of TNF , IL10,
IL8 and IL4. Examinations were carried out one and six months after surgery.
Results. Before this surgical intervention, premenstrual syndrome (15.0%),
dysmenorrhea (28.3%), abnormal uterine bleeding (23.3%), pelvic inflammatory
diseases (23.3%) were experienced by were observed in the patients of the main
group. In the postoperative period, the predominant violation of the menstrual
cycle was an increase in its duration in 56.7% patients. 63.3% patients after
urgent gynecological operations, normogonadotropic dysfunction of the ovaries
was observed, which was characterized by anovulation, insufficiency of the
luteal phase against the background of ovarian blood flow disorders. Transient
hyperprolactinemia (31.6+1.2 ng/m) was detected in 15.0% patients, which persisted
up to 3 months after surgery. An unfavorable prognostic factor was the detection
of an imbalance of pro- and anti-inflammatory cytokines in blood serum in 27.8%
operated patients one month after surgery, which correlated (r=0.876) with the
development of pain syndrome in half (56.0%) of this layer of women.
Conclusions. In the postoperative period, 56.7% of patients experience an increase
in the duration of the menstrual cycle, and 13.3% of women experience a delay in
menstruation of up to 3.4x1.5 months. An unfavorable prognostic factor was the
detection of an imbalance of pro- and anti-inflammatory cytokines in blood serum
in 25 (27.8%) operated patients one month after surgery, which correlated with the
development of pain syndrome in 56.0%.
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In the genesis of women’s reproductive health disorders, the growing role of “acute
gynecological diseases” is attracting attention, which, as a rule, are characterized by the
presence of the “acute abdomen” symptom complex and require urgent surgical treatment
[1,6,9, 12, 14]. The majority of urgent gynecological operations are performed on patients
of childbearing age, which requires the development of individualized rehabilitation therapy
in view of the heterogeneity of the “acute abdomen” symptom complex [12, 17, 18].

Three groups of gynecological diseases are conditionally distinguished: those
associated with intra-abdominal bleeding (ectopic pregnancy, ovarian apoplexy, ovarian
cyst rupture); associated with impaired blood supply in the organ and its necrosis (twisting
of the leg of the ovarian neoplasm); pelvic inflammatory diseases [13, 21, 25, 26].

When developing rehabilitation measures after urgent surgical interventions, it should
be taken into account that the majority of patients have a history of gynecological pathology
(early menarche, abnormal uterine bleeding, pelvic inflammatory diseases, ovarian retention
formations, previous cavity surgeries), artificial abortions, rejection from contraception, and
insufficient outpatient dispensary treatment and observation [4, 5, 10, 24]. Numerous clinical
studies testify to the negative impact of acute gynecological pathology on reproductive
health and the implementation of reproductive function [2, 15, 16, 20].

The objective: work was to evaluate the immuno-hormonal homeostasis in women of
reproductive age who underwent urgent gynecological operations in the dynamics of the
six-month postoperative period.

MATERIALS AND METHODS

The studied cohort included 90 women aged 19 to 40 years. The main group consisted
of 60 women who were urgently operated on for ectopic pregnancy (23), ovarian apoplexy
(18), complicated ovarian neoplasm (19). The control group consisted of 30 women of
reproductive age without somatic and gynecological pathology.

Ultrasound (transvaginal) examination (ultrasound) of the pelvic organs, thyroid gland,
and mammary glands was performed using an ultrasound diagnostic system HDI 5000
Sono CT (Philips Ultrasound, USA) according to a standard technique in real time on
days 5-6 and 18-20 of the MC [19]. The levels of estradiol (E), free testosterone index
(T), follicle-stimulating hormone (FSH) and luteinizing hormone (LH), prolactin (PI), and
progesterone (P) were studied on days 3-5 of MC in blood serum by an immunochemical
method with electrochemiluminescence detection (ECLIA) (Cobas 6000 analyzer, Roche
Diagnostics test systems, Switzerland). Serum concentrations of TNFa, IL10, IL8 and IL4
were determined by solid-phase enzyme-linked immunosorbent assay.

The evaluation of the ovarian reserve was carried out by determining the anti-Mdllerian
hormone (AMH) in the blood serum by the ELISA method (ELISA, IBL) (Germany) and
counting the number of antral follicles (CAF) [3, 7, 8, 11, 22]. The level of 25(OH)D in
blood serum was determined by an immunochemical method with chemiluminescence
detection (CMIA) on an Architect i2000 analyzer (ABBOT Diagnostics test systems, USA).
Examinations were carried out one and six months after surgery.

Statistical processing of the results was carried out using standard Microsoft Excel 5.0
and “Statistica 6.0” programs.

RESULTS AND THEIR DISCUSSION
The average age of the patients was 26.4+3.5 years. There was no significant
difference between the formed groups in life history, social status, somatic pathology, and
age (27.2+2.5 and 26.7+1.6 years, respectively, p>0.05).
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Before this surgical intervention, premenstrual syndrome (9; 15.0%), dysmenorrhea
(17; 28.3%), and abnormal uterine bleeding (14; 23.3%) were observed in the patients of
the main group. Pelvic inflammatory diseases were experienced by 14 (23.3%) women of
the main group. An ovarian neoplasm was diagnosed before surgery in 9 (15.0%) patients
of the main group.

In the postoperative period, the predominant violation of the menstrual cycle was an
increase in its duration (41.4+4.5 days) in 34 (56.7%) patients, in 8 (13.3%) women, the
delay in menstruation after surgery was 3.4+1,5 months. The data obtained by us show
that in 38 (63.3%) patients after urgent gynecological operations, nhormogonadotropic
dysfunction of the ovaries was observed, which was characterized by anovulation,
insufficiency of the luteal phase against the background of ovarian blood flow disorders.
In the absence of hormonal correction, restoration of a normal biphasic menstrual cycle
after 6 months was observed only in 13 (34.2%) of the examined patients.

In 11 (18.3%) patients with ovulatory MC, the insufficiency of the luteal phase
was characterized by a decrease in the concentration of progesterone in blood serum
(4.14+0.95 ng/ml versus 18.6+2.12 ng/ml) on day 18-20 MC and inconsistency of the
structure of the endometrium. Transient hyperprolactinemia (31.6+1.2 ng/m) was detected
in 9 (15.0%) patients of the main group, which persisted up to 3 months after surgery.

Surgical injury of the ovary leads to the development of disorders of innervation and blood
supply to the organ, which in some patients, regardless of the type of surgical intervention,
leads to a decrease in the ovarian reserve [24]. Thus, AMH indicators in 11 (61.1%) patients
with the effect of surgical energies on the affected ovary were probably reduced (0.67+0.4 ng/
ml) compared to controls (2.1+0.3 ng/ml) (p<0.01) up to the 6th month after surgery. Similar
dynamics were absent in patients operated on for a broken tubal pregnancy.

Restoration of the normal menstrual cycle and reproductive function is an important
factor in the postoperative rehabilitation of patients with torsion of the tumor pedicle or
tumor-like neoplasm of the ovary. However, during the six-month follow-up, we established
the restoration of the biphasic menstrual cycle in only 9 (47.4%) of this group of patients.

The increasingly widespread use of modern organ-preserving surgical techniques in
urgent gynecological surgical interventions does not reduce the relevance of determining
the scope, duration and feasibility of hormonal rehabilitation of reproductive function after
surgery and prevention of relapses of acute gynecological diseases [3, 5, 7, 8, 24].

The absence of comprehensive rehabilitation therapy leads to repeated operations
for broken tubal pregnancy in almost 13.5% of patients, recurrence of apoplexy and/or
ovarian neoplasms occurs in 25.8% of women. An unfavorable prognostic factor was
the detection of an imbalance of pro- and anti-inflammatory cytokines in blood serum in
25 (27.8%) operated patients 1 month after surgery, which correlated (r=0.876) with the
development of pain syndrome in half (14; 56.0%) of this layer of women.

Thus, despite numerous studies, the question of applying effective rehabilitation
measures to women who have undergone emergency surgery for acute gynecological
diseases in real clinical practice remains open. This confirms the need for an in-depth
analysis of the specifics of providing medical care to patients with acute gynecological
diseases at the postoperative stage.

Given the heterogeneity of the symptom complex of acute gynecological pathology,
the presence of common pathogenetic determinants of impaired reproductive health
should be taken into account when developing rehabilitation measures, since failures
in the restoration of reproductive function are based on both general patterns and those
specific to each disease.
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CONCLUSIONS

Acute gynecological pathology that requires immediate surgical intervention occurs in
21% of patients due to existing disorders of the reproductive system.

In the postoperative period, 56.7% of patients experience an increase in the duration
of the menstrual cycle, and 13.3% of women experience a delay in menstruation of up to
3.4+1.5 months.

After urgent gynecological operations in 63.3% of patients, normogonadotropic
ovarian dysfunction was observed, which was characterized by anovulation, insufficiency
of the luteal phase against the background of ovarian blood flow disorders.

An unfavorable prognostic factor was the detection of an imbalance of pro- and anti-
inflammatory cytokines in blood serum in 25 (27.8%) operated patients 1 month after
surgery, which correlated (r=0.876) with the development of pain syndrome in half (14;
56.0 %) of this layer of women.

OuiHKa iIMYHO-rOpMOHaNbHOro GasiaHCy Yy XXiHOK penpoayKTUBHOIO BiKy
nicnga HeBiaKNaaHUX onepaTUBHUX BTPy4aHb
10.P. AsakyHyak

BinbLuicTb HeBigKNaQHMX MHEKONOriYHMX onepauii BUKOHYIOTb MauieHTKaMm AiTOPOJHOro BiKy.
Lle noTpebye po3pobneHHs iHauBigyanbHOI peabinitauinHoi Tepanii 3 ornsgy Ha HeOQHOPIAHICTb
CYMMTOMOKOMINIEKCY «FOCTPUI XKMBIT».

Meta gocnigxeHHs: OUiHIOBaHHS iIMyHO-rOPMOHASIbHOrO FoMeocTasy Yy XIHOK PenpoayKTVBHOIO
BiKy, fIKi nepeHecnv TepMiHOBI FNHEKOMOriYHi onepawii, B AMHaMILi LUeCTUMICAYHOro nicnsonepa-
LinHoro nepiogy.

Martepiann Ta metogu. [10 focnigKyBaHoi Koroptu ysinwwnm 90 xiHoK BikoMm Big 19 0o 40 pokiB.
o ocHoBHOI rpynu yBinLwnM 60 XIHOK, TEPMIHOBO MPOONEpPoBaHUX 3 MPUBOAY MO3amaTKoBOI
BariTHOCTi, anonmeKcii S€4YHMKa, YCKIIagHEHOr0 HOBOYTBOPEHHS AE€YHUKA. Y KOHTPOSbHY rpyny
BKIOYeHO 30 XIHOK penpoayKTUBHOMO BiKy 6€3 coMaTW4HOI Ta riHekonorivyHoi narosnorii. Kom-
NEKCHe O6CTEXEHHS BKITIOYano Bu3HadeHHs piBHa 25(0OH)D, ectpagiony, iHaekcy BinbHOro Te-
CTOCTEPOHY, (hONIKYNOCTUMYSIOIOHOrO Ta NIOTEIHI3YI04Oro FOPMOHIB, MPONAKTUHY, MPOrecTepoHy
B KpOBI, crupoBaTkoBux KoHueHTpauin TNFa, IL10, IL8 Ta IL4. O6cTexeHHs npoBoannn Yepes 1
Ta 6 mic nicna onepadii.

PesynbraTti. [10 LpOro onepaTvBHOrO BTPYy4aHHs y MaLi€HTOK OCHOBHOI rpynu crocTepiraecs
nepegMeHcTpyanbHuin cuHgpom (15,0%), aucmeHopes (28,3%), naTonorivyHi MaTKOBI KpoBOTeui
(23,3%), 3ananbHi 3axBOprOBaHHA OpraHis Manoro tasa (23,3%). Y nicnaonepauinHuii nepiof, ne-
peBaxarymm NopyLLUEHHSAM MEHCTPYasIbHOrO LMKy 6yno 36iMbLUEHHs KOoro TpusanocTi 'y 56,7%
nauieHTok. Y 63,3% nauieHTOK Micna HeBigKnagHWX MHEeKONOoriYHUX onepawin ikcyBanu Hop-
MOrOHaA0TPOMNHY AUCKYHKLIIO SEYHMKIB, AKa XapakTepuayBanacs aHOBYNALIEO, HEAOCTATHICTIO
nMoTeiHOBOI ha3n Ha T/ NOPYLUEHHSA AEYHUKOBOrO KPOBOTOKY. Y 15,0% naujieHTOK BusBneHa
TpaH3UTOpHa rinepnponakTuHemis, saka 3b6epiranaca o 3 Mic nicna onepadii. Hecnpustnmeum
NMPOrHOCTUYHUM hakTopoM 6yNo BUABMEHHS AncHanaHcy npo- Ta npoTudananbHUX LUTOKIHIB Y
cvpoBarTLi kpoBi y 27,8% onepoBaHuUX Yepe3 Micsilb Micns onepadii, wo kopentosano (r=0,876)
3 PO3BUTKOM 60JIbOBOIrO CMHAPOMY Y NOMOBUHN (56,0%) XIHOK.

BucHoBku. Y nicnsionepauinHmin nepiod y 56,7% nNauieHTOK CrocTepiraeTbCa 36inbLUeHHS
TPMBaNoCTi MeHCTpyanbHoro umkny, y 13,3% XiHOk — 3aTpumka MeHcTpyauii ao 3,4+1,5 wmic.
HecnpumsTnmeum NporHOCTUHHMM (hakTOPOM € BUSBIEHHS AnctanaHcy npo- Ta npoTuaananbHmx
LMTOKIHIB Y crpoBaTLi KpoBi y 25 (27,8%) onepoBaHUxX NauieHTOK Yepes MicsLb nicnsa onepadii.

Knroyosi cnoBa: iMyHO-ropMOHanbHWA 6anaHc, XIiHKW, perpoayKTUBHWYA BIK, HeBigkIagHa
Xipyprisi.
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