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Abstract 
 

Background: Cervical cancer is the most common gynaecologic cancer in women worldwide. 

While majority of cervical cancer patients are premenopausal, preservation of ovarian function 

remains crucial to maintain overall quality of life without menopausal symptoms as well as their 

quality of sexual life. Ovarian function depletion following treatment of cancer due to pelvic 

irradiation is affecting the quality of survivals and is recognized issue and efforts should be made 

to help young women to retain also their fertility potential.  
 

Aim: to analyse the influence of adjuvant radiotherapy in the treatment of cervical cancer on 

ovarian function, menopausal symptoms and quality of sexual life. 
 

Material and methods: In a prospective case-control study 37 patients diagnosed with a 

cervical cancer were included - 29 patients receiving adjuvant radiotherapy in the study group 

and 8 patients without radiotherapy in the control group that were undergoing surgical treatment 

in Riga Eastern Clinical university hospital from year 2007 till 2011.  

 

Results: Mean concentrations of folliculostimulating hormone were higher in patients who 

received adjuvant radiotherapy in comparison to patients who received only surgical treatment – 

94.12 ± 44.16 U/l (range 5.0 – 199.0) vs. 6.08 ± 2.90 U/l (range 2.9 – 11.5) U (p< 0.001). Higher 

concentrations of folliculostimulating hormone in serum correlated with adjuvant radiotherapy 

(0.683; p<0.001). 

Patients who received adjuvant radiotherapy more often experienced symptoms related to the 

decreased oestrogen levels. Only for depressed mood, headaches and weight gain no differences 

between groups were observed. 
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Patients in the group with the adjuvant radiotherapy less frequently reported that their sexual life 

was fine; they were less frequently satisfied, more depressed, unconvinced and even felt anger 

concerning their sexual life. 

37.5% patients in the surgery group and 20.7% patients in the combined treatment group had 

changed their sexual partners in the treatment period (p=0.36). 

 

Conclusion: Patients with more aggressive treatment have compromised quality of their sexual 

life and overall quality of life due to earlier onset of menopause. This can be explained by 

impaired ovarian function caused by external-beam radiotherapy. Combined surgical treatment 

following radiotherapy should be applied only in patients with high risk factors for cervical 

cancer recurrence; moreover, ovaries should be mapped with a metallic clipators for better 

visualization when planning adjuvant radiotherapy to preserve ovarian function in 

premenopausal women.   

 

 

Key words: cervical cancer, quality of sexual life, menopause 

 

 

Introduction 

Cervical cancer is the most common gynaecologic cancer in women with 490,000 new cases and 

270,000 deaths annually worldwide, despite a decreasing incidence in developed countries which 

is acquired due to vaccination and regular screening checkups.1-3 Compared with other 

gynaecologic malignancies, cervical cancer develops in a younger population of women; more 

than 20% of these patients are below 40 of age.1,4 There are two generally accepted cervical 

cancer treatment strategies with similar results in terms of survival - surgical approach and 

irradiation which nowadays very often is being combined with chemotherapy. Sometimes for 

high risk patients of cancer recurrence surgical and chemo-radiotherapy are being combined 

together. Despite that treatment results are similar for both treatment approaches; surgery is 

preferred in younger patients, because of lesser impact on quality of patient’s sexual life. 

Microinvasive cervical cancer can be effectively treated surgically by either conisation or simple 

extrafascial hysterectomy. However, for those with advanced disease, chemoradiation may be 

applied as a neoadjuvant treatment.5-8 Preservation of fertility potential is another important 

aspect for these patients. Infertility following treatment of cancer with radiotherapy is affecting 

the quality of survivals. For the first time ovarian transposition was proposed in 1958 by McCall 

et al. The results of this technique have been the subject of many studies in the context of 

ovarian function preservation. 9-13 

The goal of our study was to analyse ovarian function, menopausal symptoms and quality of 

sexual life after treatment of cervical cancer in patients with ovarian transposition who are 

receiving only surgical treatment and combined treatment with surgery and radiotherapy.  
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Material and methods 

In a prospective case-control study 37 patients diagnosed with a cervical cancer were included. 

All patients included in the study underwent surgical treatment in Riga Eastern Clinical 

university hospital from year 2007 till 2011.   

Eligible patients according to the study protocol were invited to participate in the study. Patient 

inclusion criteria were age from 18 till 45, histologically approved cervical cancer after radical 

hysterectomy type II with preserved ovaries. All patients were divided into two groups – patients 

with only surgical treatment (n=8) in the control group and patients with surgical treatment 

followed by adjuvant external-beam radiotherapy (n=29) in the study group.  

During the case control appointment patients were visually examined, underwent abdominal and 

vaginal ultrasound examination to visualise their ovaries and they filled two forms one 

concerning their menopause symptoms and daily habits that can influence more rapid the ovarian 

function depletion and other concerning the quality of sexual life.  

To assess ovarian function folliculostimulating hormone was analysed quantitatively in the 

patients serum using immunohaemoflorescence method .To analyse the differences in the 

concentrations of FSH t-test was applied. For the correlation analysis of folliculostimulating 

hormone concentration and radiotherapy Pearson test was used.  

All patients were assessed for menopausal symptoms such as hot flushes, mood changes, 

sleeping disorders, vaginal dryness, decreased libido, urinary incontinence and weight gain. 

Answers to these symptoms were given matching „yes” or „no”, patient had to match the 

beginning of symptoms and severity. To compare differences in symptom appearance in study 

groups’ values Mann-Whitney U test was applied. 

Quality of sexual life was assessed using Sexual quality of life questionnaire developed by Pfizer 

Ltd in 1998 consisting of 18 questions.26 Differences in answers to these questions included in 

the SQoL-F were analysed using Mann-Whitney U test. Answers to the questions included in the 

SQoL-F were given twice – for the period before the treatment and for the period after the 

treatment. Additionally patients were asked if their sexual partner has changed during the 

treatment. 

 

Results 

All the patients included in the study were premenopausal and there were no differences in the 

mean age within the study groups – 36.5 ± 5.9 (24 – 48) years of age in the surgery group vs. 

39.8 ± 4.9 (32 – 46) years of age in the combined treatment (p=0.148).  

Mean concentration of folliculostimulating hormone was higher in patients who received 

adjuvant radiotherapy in comparison to patients who received only surgical treatment – 94.12 ± 

44.16 U/l (range 5.0 – 199.0) vs. 6.08 ± 2.90 U/l (range 2.9 – 11.5) U (p< 0.001). Normal 

concentrations of folliculostimulating hormone according to the age had all patients in the 

surgery group, but only 10.3% patients in the group with adjuvant treatment. Higher 
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concentrations of folliculostimulating hormone in serum correlated with adjuvant radiotherapy 

(0.683; p<0.001). 

Patients who have received adjuvant treatment with radiotherapy more often experienced 

symptoms related to the decreased estrogens levels. Only for depressed mood, headaches and 

weight gain there were no differences between the study groups observed (Table 1).    

Patients in the group with the adjuvant treatment were even more sexually satisfied according to 

the frequency of sexual activities before the treatment (p=0.04), but situation completely changed 

after the treatment – these patients less frequently thought that their sexual life is enjoyable, they 

were less frequently satisfied, more depressed, unconvinced and even angry about their sexual 

life. These patients with the combined treatment more frequently had the feeling that they have 

lost something in their sexual life (Figure 1, Table 2). 

Besides this, 37.5% patients in the patient group with only surgical treatment and 20.7% patients 

in the combined treatment group declared that they have changed their sexual partners in the 

treatment period (p=0.36). 

 

Discussion 

Cervical cancer is the second most common cancer after breast cancer in female under the age of 

40. In Latvia there are approximately 200 patients affected with this disease every year and a lot 

of them diagnosed in the early stages are suffering by complications caused of overtreatment. It 

has been already proven that cervical cancer in the early stages (IA2 – IIB) with no adverse risk 

factors for cancer recurrence can be treated either by surgery or radiotherapy with similar results, 

but combination of both treatments leads to doubling of complications related to the treatment.14-

16  

The diagnosis of menopause is confirmed by detection of elevated folliculostimulating and 

luteinizing hormone concentrations. 17-18 In our study only folliculostimulating hormone was 

measured to approve menopausal status, because the correlation between folliculostimulating 

hormone and menopausal symptoms have been proven earlier to be a reliable measurement to 

affirm menopause. 19  

Human oocyte is very sensitive to radiation and such doses as 6 Gy causes irreversible ovarian 

failure in almost all cases.20 It was confirmed also by our study that the majority of patients who 

received pelvic irradiation had elevated concentrations of folliculostimulating hormone and 

symptoms characteristic for menopause despite ovarian transposition. It has been reported that 

permanent failure of ovarian function occurs approximately in half of patients undergoing 

adjuvant radiotherapy, but in our study almost all patients had lost function of their ovaries - only 

11% of patients had normal concentrations of folliculostimulating hormone.21 This can be 

explained by inappropriate ovarian transposition when they are stitched closer to the pelvic 

region. This problem also can be avoided if metallic clips are used to mark the translocated 

ovaries. Another option proposed by Farber et al. is to use smaller irradiation doses.22  
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In our study population majority of women received adjuvant radiotherapy, but there were no 

cases where concomitant chemotherapy was given, although it has been proven that 

simultaneous chemoradiation with cisplatin 40mg per square meter at weekly dosages is the 

standard of care in high risk population.23 

Most of patients in the combined treatment group had worsened quality of their sexual life 

according to the survey results. Decreased quality of sexual life was connected with the onset of 

menopausal symptoms - lack of sexual desire or libido, lack of sexual arousal and vaginal 

dryness. Prolonged oestrogen deficiency, as occurs in menopause, results in atrophy, fibrosis and 

reduced blood flow to the urogenital tract, causing the symptoms of vaginal dryness, soreness 

and dyspareunia.24  

In addition to decreased quality of patient’s sexual life, 9 from 37 have changed their sexual 

partners during and after the treatment. There was no statistically significant difference between 

both study groups and therefore change of sexual partner cannot be attributed to the onset of 

menopause. Probably it is because of treatment itself is causing psychological trauma to patient, 

partner or both.  

In the literature there are quite few data about the impact of surgical treatment on the sexual 

quality of life. Nappi has reported resembling findings that women with a surgically caused 

menopause feel more distressed about their sexual life. 25 

 

Conclusion 

Patients with more aggressive treatment have compromised quality of their sexual life and 

overall quality of life due to earlier onset of menopause. This can be explained by impaired 

ovarian function caused by external-beam radiotherapy. Combined surgical treatment following 

radiotherapy should be applied only in patients with high risk factors for cervical cancer 

recurrence; moreover, ovaries should be mapped with a metallic clipators for better visualization 

when planning adjuvant radiotherapy to preserve ovarian function in premenopausal women.   

 
Conflict of Interest: All authors declare that they have no conflict of interest.  

 

 
 

References 

1. Beller U, Abu-Rustum NR. Cervical cancers after human papillomavirus vaccination. Obstet 

Gynecol. 2009; 113: 550-552. 

2. Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002. CA Cancer J Clin. 

2005; 55: p.74. 

3. Vrdoljak E, Wojtukiewicz MZ, Pienkowski T, Bodoky G, Berzinec P, Finek J, Todorović V, 

Borojević N, Croitoru A. South Eastern European Research Oncology Group. Cancer 



          International Journal of Collaborative Research on Internal Medicine & Public Health 

 
 

 

 

 
 

 

 

          Vol. 5 No. 6 (2013) 

382 

epidemiology in Central, South and Eastern European countries. Croat Med J. 2011; 52: 

478-487.  

4. Herzog TJ, Wright JD. The impact of cervical cancer on quality of life--the components and 

means for management. Gynecol Oncol. 2007 107: 572-577. 

5. Keighley E. Carcinoma of the cervix among prostitutes in a women's prison. Br J Vener Dis. 

1968; 44: p.254. 

6. Kolstad P. Follow-up study of 232 patients with stage Ia1 and 411 patients with stage Ia2 

squamous cell carcinoma of the cervix (microinvasive carcinoma). Gynecol Oncol. 1989; 

33: p. 265. 

7. Morris M, Blessing JA, Monk BJ, McGehee R, Moore DH. Phase II study of cisplatin and 

vinorelbine in squamous cell carcinoma of the cervix: a gynecologic oncology group study. 

J Clin Oncol. 2004; 22: 3340-4. 

8. Ostor AG, Rome RM. Micro-invasive squamous cell carcinoma of the cervix: a clinico-

pathologic study of 200 cases with long-term follow-up. Int J Gynecol Cancer. 1994; 4: 257. 

9. Bieler EU, Schnabel T, Knobel J. Persisting cyclic ovarian activity in cervical cancer after 

surgical transposition of the ovaries and pelvic irradiation. Br J Radiol. 1976; 49: 875–879. 

10. Hodel K, Rich WM, Austin P, DiSaia PJ. The role of ovarian transposition in conservation 

of ovarian function in radical hysterectomy followed by pelvic irradiation. Gynecol Oncol. 

1982; 13: 195–202. 

11. Husseinzadeh N, Nahhas WA, Velkley DE, Whitney CW, Mortel R. The preservation of 

ovarian function in young women undergoing pelvic radiation therapy. Gynecol Oncol. 

1984; 18: 373–379. 

12. Ploch E, Kietlinska Z, Kawczynka M. Evaluation of the hormonal function of transposed 

ovaries in cervical cancer patients after surgery and pelvic irradiation. Eur J Gynecol Oncol. 

1988; 6: 479–484. 

13. Anderson B, Lapolla J, Turner D, Chapman G, Buller R. Ovarian transposition in cervical 

cancer. Gynecol Oncol. 1993; 49: 206–214. 

14. Landoni F, Maneo A, Colombo A, Placa F, Milani R, Perego P, Favini G, Ferri L, Mangioni 

C. Randomised study of radical surgery versus radiotherapy for stage Ib-IIa cervical cancer. 

Lancet. 1997 Aug 23; 350(9077):535-540. 

15. Jiménez W, Covens A. The role of cytoreductive surgery in cervical cancer: Is there a 

benefit of retroperitoneal lymph node debulking in advanced disease? Cytoreductive Surgery 

in Gynecologic Oncology: A Multidisciplinary Approach, 2010: 161-172;ISBN: 978-81-

7895-484-4 Editor: Yusuf Yildirim. 



          International Journal of Collaborative Research on Internal Medicine & Public Health 

 
 

 

 

 
 

 

 

          Vol. 5 No. 6 (2013) 

383 

16. László T. Surgical treatment of lymph node metastases in stage IB cervical cancer. The 

laterally extended parametrectomy procedure: Experience with a 5 year follow-up. Gynecol 

Oncol. 2011; 123: 337-41. 

17. Reyes FI, Winter JS, Faiman C. Pituitary-ovarian relationships preceding the menopause. I. 

A cross-sectional study of serum follicle-stimulating hormone, luteinizing hormone, 

prolactin, estradiol, and progesterone levels. Am J Obstet Gynecol. 1997; 129: 557. 

18. Santoro N, Brown JR, Adel T, Skurnick JH. Characterization of reproductive hormonal 

dynamics in the perimenopause. J Clin Endocrinol Metab. 1996; 81: 1495. 

19. Klein NA, Illingworth PJ, Groome NP, McNeilly AS, Battaglia DE, Soules MR. Decreased 

inhibin B secretion is associated with the monotropic FSH rise in older, ovulatory women: a 

study of serum and follicular fluid levels of dimeric inhibin A and B in spontaneous 

menstrual cycles. J Clin Endocrinol Metab. 1996; 81: 2742. 

20. Michaeli J, Weintraub M, Gross E, Ginosar Y, Ravitsky V, Eizenman E, Mitrani E, 

Lebovich M, Laufer N, Kennedy S, Revel A. Fertility preservation in girls. Obstet Gynecol 

Int. 2012; 139:193. 

21. Feeney DD, Moore DH, Look KY, Stehman FB, Sutton GP. The fate of the ovaries after 

radical hysterectomy and ovarian transposition. Gynecol Oncol. 1995; 56: 3-7. 

22. Farber LA, Ames JW, Rush S, Gal D. Laparoscopic Ovarian Transposition to Preserve 

Ovarian Function Before Pelvic Radiation and Chemotherapy in a Young Patient With 

Rectal Cancer.  Med Gen Med. 2005; 7: 66. 

23. Rose PG, Ali S, Watkins E, Thigpen JT, Deppe G, Clarke-Pearson DL, Insalaco S. 

Gynecologic Oncology Group. Long-term follow-up of a randomized trial comparing 

concurrent single agent cisplatin, cisplatin-based combination chemotherapy, or 

hydroxyurea during pelvic irradiation for locally advanced cervical cancer: a Gynecologic 

Oncology Group Study. J Clin Oncol. 2007; 25: 2804-2810. 

24. Anastasiadis A, Salomon L, Ghafar M, Burchardt M, Shabsigh R. Female sexual 

dysfunction: State of the art. Curr Urol Rep. 2002; 3: 484–491. 

25. Nappi RE, Lachowsky M. Menopause and sexuality: prevalence of symptoms and impact on 

quality of life. Maturitas. 2009, 20, p.63. 
 

26. http://www.mybestdoctor.net/wp-content/uploads/2009/11/SQOLF_US_EN1.pdf 

 

 



          International Journal of Collaborative Research on Internal Medicine & Public Health 

 
 

 

 

 
 

 

 

          Vol. 5 No. 6 (2013) 

384 

Table 1: Frequency table showing menopausal symptoms in the surgical and combined therapy 

group 

 

Symptoms 
Surgery 

(n=8) 

Surgery and 

radiotherapy (n=29) 
P value * 

Hot flushes 0 26 < 0.01 

Increased sweating 2 25 < 0.01 

Feeling concern, worried 1 18 0.01 

Depressed mood 2 12 0.37 

Concentration difficulties 0 16 < 0.01 

Weakness 1 24 < 0.01 

Skin dryness 0 12 0.03 

Fragility of hair and nail 0 17 < 0.01 

Increased heart rate 0 12 0.03 

Headache 1 7 0.46 

Frequent mood changes 1 16 0.03 

Decreased libido 1 17 0.02 

Sleep disorders 1 12 0.12 

Urinary incontinence 1 12 0.12 

Weight gain 2 10 0.57 

Vaginal dryness 1 18 0.01 
      *Mann-Whitney U test 

 

 

 

Table 2: Comparison of Sexual quality of life in the surgical and combined treatment group 

before and after treatment 

 

Questions Surgery 
Surgery and 

radiotherapy 
p value** 

When I think of my sex life, it is an enjoyable part of my 

life 
2.68 1.13 0.03 

When I think about my sex life, I feel frustrated 5.88 3.43 
 

<0.01 
When I think about my sex life, I feel depressed 5.50 3.36 <0.01 

When I think about my sex life, I feel like less of a 

woman 
5.00 3.61 0.09 

When I think about my sex life, I feel good about myself 1.25 3.21 <0.01 
I have lost confidence in myself as a sexual partner 6.00 3.32 <0.01 

When I think about my sex life, I feel anxious 5.38 3.07 0.01 
When I think about my sex life, I feel angry 6.00 4.04 <0.01 

When I think about my sex life, I feel close to my partner 1.25 2.93 0.01 
I worry about the future of my sex life 4.13 2.54 0.05 
I have lost pleasure in sexual activity 6.00 3.64 <0.01 
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When I think about my sex life, I feel embarrassed 6.00 4.82 0.04 
When I think about my sex life, I feel that I can talk to 

my partner about sexual matters 
4.50 4.54 0.84 

I try to avoid sexual activity 5.38 3.82 0.05 
When I think about my sex life, I feel guilty 6.00 4.07 <0.01 

When I think about my sex life, I worry that my partner 

feels hurt or rejected 
5.88 3.71 0.01 

When I think about my sex life, I feel like I have lost 

something 
6.00 2.68 <0.01 

When I think about my sex life, I am satisfied with the 

frequency of sexual activity 
2.63 2.96 0.68 

*Mean score calculated using t-test 

**Mann-Whitney U test 

 

 

 

 

Figure 1: Comparison of Sexual quality of life in the surgical and combined treatment group 

after treatment 

 
 

*Lesser score indicates more agreement to each statement; to calculate mean score in the groups and compare them 

t-test and Mann-Whitney U test were applied 

 


