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Hysterectomy is the most frequently performed gynecological procedure, and adnexal removal is 

associated with increased health risks and shortened life expectancy. Transvaginal sonography is 

essential for the diagnosis of adnexal masses, which can be functional, inflammatory, benign, or 

malignant. Myomas are the most common benign tumors of the reproductive age and can 

significantly affect the quality of life.  

The aim of the study was to examine differences regarding the management of benign adnexal 

masses and uterine fibroids by comparing current surgical approaches with those employed a 

decade ago and to assess the potential iatrogenic impact of these surgical interventions on 

women’s reproductive health. 

This retrospective observational cohort study was conducted at two time points. Operative records 

of patients surgically treated form 2012 - 2013 and from 2021 - 2023 were reviewed. They were 

divided into group undergoing surgery for benign adnexal pathology and group with uterine 

fibroids surgery. 

Among patients operated on between 2021 and 2023, histopathological findings showed functional 

cysts in 14 (13.73%) patients, compared to 23 (22.12%) patients in the 2012–2013 period. 

Significantly more surgeries were performed by laparotomy in the 2021–2023 period, whereas 

minimally invasive approaches were more frequent in 2012–2013 (p < 0.001). Myomectomy was 

performed in younger patients in both periods (p < 0.05). Significantly more hysterectomies were 

performed in 2012–2013 (p < 0.001). 

There was a trend toward a reduced number of hysterectomies for uterine fibroids and more 

frequent preservation of the adnexa during hysterectomy. Adnexal surgeries should be critically 
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indicated to avoid unnecessary procedures and potentially harmful iatrogenic effects on women’s 

health and fertility. 
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Histerektomija je jedna od najčešći operativnih procedura. Histerektomija sa odstranjenjem 

adneksa dovodi do povećanja zdravstvenih rizika i skraćenja života žene. Transvaginalna 

sonografija je najznačajnije dijagnostičko sredstvo za dijagnostiku cističnih adneksalnih masa, koje 

se mogu podeliti na funkcionalne ciste, inflamatorne procese, benigne i maligne tumore. Miomi su 

najčešći benigni tumori uterusa kod žena u fertilnom periodu i oni mogu imati veliki uticaj na 

kvalitet života žene. 

Cilj ovog istraživanja je bio da se utvrdi da li postoji promena u pristupu lečenja benignih 

adneksalnih masa i mioma uterusa poređenjem aktuelnog pristupa i u periodu pre deset godina, 

kao i postojanje potencijalno štetnih jatrogenih uticaja na reproduktivno zdravlje operisanih žena.  

Načinjen je pregled baze pacijentkinja koje su lečene operativno u periodu od 2012. do 2013. 

godine i od 2021. do 2023. godine. Prvu grupu su činile pacijentkinje operisane zbog benignih 

promena na adneksama. Druga grupa se sastojala od pacijentkinja iste starosne strukture, 

operisanih zbog miomatozno izmenjene materice. 

Od ukupnog broja operisanih pacijentkinja u periodu od 2021 do 2023, histopatološki nalaz 

pokazao je funkcionalne ciste kod 14 (13,73%) pacijenata, a u periodu od 2012 do 2013. bilo je 

23 (22,12%) pacijenta. Utvrđeno je da je 2021-2023. godine statistički značajno više operacija 

rađeno laparotomijom, dok je 2012-2013. godine više operacija ovarijalnih cisti rađeno minimalno 

invazivnim pristupom (p<0,001). Dobijeni podaci pokazuju da je kod mlađih pacijentkinja rađena 

miomektomija u oba ispitivana perioda (p<0,05). Značajno više histerektomija rađeno je 2012-

2013. godine (p<0,001). 
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Postoji trend smanjenja broja histerektomija zbog mioma na uterusu kao i češćeg očuvanja 

adneksa prilikom histerektomije. Operacije na adneksama moraju se kritički sprovoditi uz pažljivo 

biranje indikacija radi izbegavanje nepotrebnih zahvata. 

Ključne reči: tumori ovarijuma, ovarijalne ciste, histerektomija, miomi
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Introduction 

Hysterectomy is one of the most frequently performed surgical procedures. (1) This procedure is 

often accompanied by removal of the adnexa, which can lead to premature surgical menopause, 

increased risk of cardiovascular, metabolic and osteoporotic diseases, as well as shortened life 

expectancy. (2) 

Benign changes on the ovaries are the most common finding in women of reproductive age and 

significantly exceed the frequency of malignant lesions. (3) Transvaginal ultrasonography is a key 

diagnostic method in the evaluation of adnexal masses. Most ovarian cystic lesions, especially 

simple unilocular cysts measuring less than 5 cm in premenopausal women, have a benign nature, 

while complex and multilocular formations with septa and papillary growths are significantly more 

often associated with malignancy. (4,5) In order to standardize ultrasound evaluation, the 

American College of Radiology developed the O-RADS system, which includes a standardized 

lexicon and evidence-based risk stratification, allowing high accuracy in assessing the probability of 

malignancy, especially in the early stages of the disease. (6) Adnexal masses may be classified as 

functional cysts, inflammatory processes, benign tumors, and malignant tumors. (7,8) 

Uterine fibroids (leiomyoma uteri) represent the most common benign tumors of the uterus in 

women of reproductive age and can significantly impair the quality of life, as well as reproductive 

health, being associated with infertility, repeated spontaneous abortions and premature birth. (9) 

The therapeutic approach is individualized and depends on the size, number and localization of 

fibroids, the clinical presentation, the patient's age and the desire to preserve fertility. (10) 

Treatment can be medical or surgical, with hysterectomy remaining a common therapeutic option 

in women who have completed their reproductive period, with significant influence of physician 

preferences on therapeutic decision-making. (11,12) 

 

The Aim 

To determine changes in the management of benign adnexal masses and uterine fibroids by 

comparing current surgical approaches with those employed a decade ago and to assess the 

potential iatrogenic impact of these surgical interventions on women’s reproductive health. 

 

Materials and Methods 
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This retrospective observational cohort study was conducted at two time points. Operative records 

of patients surgically treated at the Clinic of Gynecology and Obstetrics from January 2012 to 

December 2013 and from February 2021 to February 2023 were reviewed.  

Inclusion criteria were: age at the time of surgery (18 to 45 years), histopathological diagnosis of 

a benign ovarian mass, with emphasis on functional ovarian cysts, or an uterine fibroid ( made 

after the surgery). Group one included patients operated on for benign adnexal pathology (surgical 

approach - cystectomy, adnexectomy, ovarian resection). A second group included patients of the 

same age structure operated on for uterine fibroids. Procedures included myomectomy and 

hysterectomy with or without adnexal preservation. Surgical approach (minimally invasive vs. 

open) was also analyzed. Exclusion criteria were malignant diseases of the uterus and adnexa, 

incomplete data and patients older than 45 years. 

Categorical data were analyzed using the Chi-square and Fisher’s exact tests. Continuous data 

were analyzed using the t-test, with p < 0.05 considered statistically significant.  

 

Results 

The study included 171 patients operated on between 2021 and 2023 and 206 patients operated 

on between 2012 and 2013, all for benign tumors of the adnexa or uterus. Mean age was 35.64 ± 

6.38 years (2012–2013) and 38.76 ± 7.54 years (2021–2023). 

In the 2021–2023 period, 102 surgeries for benign adnexal masses were performed. Adnexectomy 

was performed on 32.35% of patients, cistectomy on 57.84% and ovarian resection on 5.88% of 

patients. Histopathological findings showed functional cysts in 14 (13.73%) patients, with the 

mean age of 38.13 ± 4.43 years. (Table 1) 
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Table 1. Surgical treatment of benign ovarian cysts in the period from 2022 to 2023. 

operation years of 

age 

Operative approach 

laparotomy/laparoscopy 

number/percent 

Adnexectomy 35.52+6.0

7 

2 31 p=0.00*¥ 33 (32.35%) 

Cystectomy 32.45+7.0

1 

32 27 p=0.00* 59 (57.84%) 

Ovarian resection 35.0+4.52 2 4 p=0.57¥ 6 (5.88%) 

*statistical significance p<0,05; ¥ - Fisher’s exact test 

 

In the 2012–2013 period, 104 adnexal surgeries were performed, of which 36.92% adnexectomy, 

69.23% cystectomy and 3.85% ovarian resection, with functional cysts identified in 23 (22.12%) 

patients, whose mean age was 31.75 ± 7.87 years. (Table 2) 

Table 2. Surgical treatment of benign ovarian cysts in the period from 2012 to 2013. 

operation years of 

age 

Operative approach 

laparotomy/laparoscopy 

number/percent 

Adnexectomy 37.44+7.3

1 

9 19 р=0.00* 28 (36.92%) 

Cystectomy 30.53+-

5.08 

49 23 р=0.00* 72 (69.23% 

Ovarian resection 34.25+2.2

2 

1 3 р=0.49¥ 4 (3.85%) 

*statistical significance p<0,05; ¥ - Fisher’s exact test 
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There was no statistically significant difference in the number of surgeries for functional cysts 

between the two periods (p = 0.12), but patients operated on between 2021 and 2023 were 

significantly older (p = 0.02). Significantly more surgeries were performed by laparotomy in 2021–

2023, whereas minimally invasive approaches were more common in 2012–2013 (p < 0.001). 

(Table 3) 

 

Table 3. Surgical treatment of functional ovarian cysts in the period from 2021 to 2023 and from 

2012 to 2013. 

  2021-2023 2012-2013   

operation number/percent number/percent   

Adnexectomy 6 (5.88%) 
 

11 (10.58%) 
 

  

Cystectomy 4 (3.92%) 
 

9 (8.65%) 
 

  

Ovarian resection 4 (3.92%) 
 

3 (2.88%) 
 

  

total 14 (13.73%) 23 (22.12%) p=0.12 

*statistical significance p<0,05; 

In the 2021–2023 period, 69 surgeries for uterine fibroids were performed: myomectomy in 

78.26% of patients, hysterectomy with adnexectomy in 7.25%, and hysterectomy with adnexal 

preservation in 14.49%. (Table 4) In the 2012–2013 period, 102 fibroid surgeries were performed: 

myomectomy in 52.94%, hysterectomy with adnexectomy in 34.31%, and hysterectomy with 

adnexal preservation in 12.75%. (Table 5) 
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Table 4. Surgical treatment of uterine fibroids in the period from 2022 to 2023. 

operation years of age Operative approach 

laparotomy/laparoscopy 

number/percent 

Myomectomia 37.35+5.09 9 45 p=0.00* 54 (78.26%) 

Histerectomia cum 

adnexectomiam bill 

41.7+1.83 0 5 p=0.01*¥ 5 (7.25%) 

Histerectomia cum 

conservatio adnexae 

40.88+3.09 0 10 p=0.00*¥ 10 (14.49%) 

*statistical significance p<0,05; ¥ - Fisher’s exact test 

 

Table 5. Surgical treatment of uterine fibroids in the period from 2012 to 2013. 

operation years of age Operative approach 

laparotomy/laparoscopy 

number/percent 

Myomectomia 37.06+5.66 15 39 p=0.00* 54 (52.94%) 

Histerectomia cum 

adnexectomiam bill 

45.49+3.66 0 35 p=0.00*¥ 35 (34.31%) 

Histerectomia cum 

conservatio adnexae 

41.2+2.82 1 12 p=0.00*¥ 13 (12.75%) 

*statistical significance p<0,05; ¥ - Fisher’s exact test 

 

More procedures were performed using open surgery compared to minimally invasive approaches 

in both periods (p < 0.001). Myomectomy was performed in younger patients in both periods (p < 

0.05), with no significant age difference between periods (p = 0.39). Significantly more 
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hysterectomies were performed in 2012–2013 (p < 0.001).  In relation to the total number of 

HTAs performed, in the period 2021-2023 there were more HTAs with adnexal conservation 

compared to the period 2012-2013 (p<0.05), while there was no difference in the age of patients 

who underwent surgery with adnexal conservation (p>0.05). 

 

Discussion 

 

This study provides a deeper insight into the dynamics of operative treatment of ovarian and 

uterine benign diseases across two time-separated periods, suggesting significant changes in 

clinical decision-making and therapeutic priorities. Comparative data analysis shows that the 

evolution of surgical practice is not linear, but rather conditioned by the interaction of 

demographic, diagnostic, surgical and institutional factors. 

One of the key findings is a statistically significant increase in the average age of patients in the 

period 2021–2023. This result is in accordance with the globally observed trend of delaying 

reproduction, which directly affects the clinical presentation of benign gynecological diseases and 

the threshold for surgical intervention (13,14). As life expectancy increases, the need for a more 

cautious diagnostic and therapeutic strategy also increases, especially in the context of adnexal 

masses in which it is necessary to reliably exclude malignancy (15,16). 

The frequency of surgical treatment of functional cysts did not differ significantly between the 

periods analyzed, demonstrating that operative indications for surgery in this subgroup have 

remained relatively unchanged over time (15). However, the fact that patients in the more recent 

period were significantly older indicates a different clinical context in which the decision to treat 

surgically is made. In older women, even morphologically benign changes more often require 

surgical verification due to increased oncological risk and limited tolerance for diagnostic 

uncertainty (6, 8, 16). 

Of particular note is the reassessment in the choice of surgical approach, with a higher prevalence 

of laparotomy in the period 2021–2023. Although this finding at first glance deviates from current 

recommendations favoring minimally invasive surgery, it likely reflects more complex clinical 

scenarios, larger lesion sizes, and the need for oncological safety in borderline cases (17-19).  
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A marked and clinically relevant shift toward more conservative surgical strategies has been 

observed in the treatment of uterine fibroids. The significantly higher incidence of myomectomy in 

recent times indicates a strengthening of the concept of uterine preservation, which is conforming 

with the rules of contemporary recommendations and leading clinical guidelines (20,21,22). 

At the same time, the significant decrease in the number of hysterectomies, especially those 

followed by adnexectomy, reflects a paradigm shift in understanding the long-term consequences 

of these procedures. Numerous studies indicate that the loss of ovarian function, even in women of 

non-reproductive age, can have far-reaching negative effects on cardiovascular, metabolic, and 

neurocognitive health (18,19,23-25). 

It is important to point out that myomectomies in both periods were consistently performed in 

younger patients, with no significant difference in their age, which indicates the stability of clinical 

indications for this procedure and the long-term establishment of the principle of fertility 

preservation (20,21). 

One of the most significant findings of the study is the increased frequency of hysterectomies with 

adnexal conservation in the period 2021–2023. This change indicates a clear acceptance of the 

concept of functional ovarian preservation, in accordance with data showing that adnexectomy in 

pre- and perimenopausal women carries an increased risk of premature ovarian failure and 

associated morbidity (19,23,26). 

The absence of a difference in the age of patients in whom adnexal conservation was performed 

further confirms that decisions are increasingly based on individual risk-benefit assessments, and 

less on rigid age criteria, which is in line with the modern concept of personalized gynecological 

surgery (27). 

Advances in ultrasound diagnostics, especially with the use of the IOTA and ADNEX models, have 

significantly improved the preoperative assessment of adnexal masses (7). However, more precise 

risk stratification does not necessarily lead to a uniform reduction in invasiveness, but rather 

allows for a more selective choice of surgical approach, especially in cases with borderline findings, 

where oncological safety takes priority (28). Recent studies focus on assessing ovarian reserve 

damage following surgery for benign ovarian cysts, indicating that electrocauterization during 

AM
M Pa

pe
r A

cc
ep

te
d



laparoscopic ovarian surgery significantly impairs ovarian reserve. Careful assessment of the 

extent of surgery is crucial to preserve healthy ovarian tissue. (29,30) 

The greatest diagnostic and therapeutic challenge involves masses that are neither clearly benign 

nor clearly malignant. Avoiding unnecessary surgical interventions is especially important in young 

women, as such procedures may adversely affect fertility and overall reproductive health. Although 

it is impossible to completely eliminate unnecessary adnexal surgeries, their frequency should be 

reduced. (31,32) 

At the same time, the role of surgical experience, the availability of minimally invasive techniques, 

and institutional protocols remains an important factor in the implementation of current 

recommendations, as has been repeatedly confirmed in studies analyzing “real-world” clinical 

practice (33,34). 

Limitations of this research include the ambispective observational cohort study design and the 

lack of data on long-term reproductive, endocrine, and quality of life outcomes, which limits the 

possibility of drawing definitive conclusions about the functional consequences of treatment. 

However, the analysis of a large number of patients and the direct comparison of two time periods 

at the same institution represent a significant strength of the study and provide reliable insight 

into the evolution of surgical practice. 

 

 

 

Conclusion 

Based on our research, there is a clear trend towards a decrease in the number of hysterectomies 

for uterine fibroids, with an increasing emphasis on adnexal conservation. Given the importance of 

preserving ovarian function and reproductive potential, surgical interventions on the ovaries must 

be carefully indicated and individualized. Critical assessment of clinical findings, application of 

modern diagnostic methods and adherence to evidence-based recommendations are crucial for 

reducing unnecessary surgical procedures and minimizing potentially harmful iatrogenic 

consequences for a woman's health and fertility. 
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