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Abstract 

 

Objective - In hereditary nonpolyposis colorectal cancer (HNPCC), women with a 

mismatch repair (MMR) gene mutation, have a 25-50% cumulative life time risk for 

endometrial cancer and 8-12% for ovarian cancer. Therefore female members of 

HNPCC-families are offered an annual gynecologic and transvaginal ultrasound (TVU) 

examination and serum level CA 125 analysis. The aim of the present study was to 

evaluate our 10-year experience with this screening program. 

Patients and methods - Women who are MMR-gene mutation carriers or who fulfil the 

Amsterdam criteria were identified from our HNPCC-database. Information concerning 

the screening program was retrospectively collected from patient files. 

Results - Forty-one, 35 premenopausal and 6 postmenopausal, women were enrolled in 

the program with a median follow-up of 5 years (range 5 months-11 years). In 197 

patient years at risk, 17 of 179 TVUs gave reason for endometrial sampling. Three 

premalignant lesions, with complex atypical hyperplasia, were discovered. One interval 

endometrial cancer was detected as a result of clinical symptoms. No abnormal CA 125 

levels were measured and no ovarian cancers were detected. 

Conclusion - These results demonstrate that gynecologic screening allows the detection 

of premalignant lesions of the endometrium but also illustrate that recognition and 

reporting of clinical symptoms by the women themselves is of utmost importance. 

 

 

 

 

 

 

 

 

 

  

 90 



Gynecologic screening | 
 

In hereditary nonpolyposis colorectal cancer (HNPCC) mutations in mismatch repair (MMR) 

genes, i.e. MLH1, MSH2 and MSH6, lead to an increased risk of colorectal as well as extra-

colonic cancers, including endometrial and ovarian cancer.1-3 Effective screening procedures 

are essential in the care of people belonging to HNPCC families. Jarvinen et al. have shown 

that colonoscopies and subsequent polypectomies result in a significant survival advantage 

and a reduction in the incidence of colorectal tumors.4 The cumulative life time risk for 

endometrial cancer in HNPCC has been reported to vary between 25% and 50% compared to 

3% in the general population.5 In women with HNPCC the cumulative life time risk for 

endometrial cancer has been documented to be higher than the cumulative life time risk for 

colorectal cancer.1 In comparison to the general population, female members of HNPCC 

families also have an up to nine times higher lifetime risk to develop ovarian cancer (8-12%).6 

Thus, implementing periodic gynecologic screening for female members of HNPCC families 

to reduce the morbidity and mortality due to endometrial and ovarian cancer does seem a 

rational approach. However, the effectiveness of gynecologic surveillance procedures has not 

been shown in either prospective or retrospective studies. Among different centers, this has 

led to a variability in recommendations on the starting age and the preferred methods of 

screening.7-10 The aim of the present study was to evaluate our 10 years experience in 

endometrial and ovarian cancer screening in women belonging to HNPCC-families and to 

determine whether our present screening method achieves the aspired prevention or early 

detection of gynecologic cancers.  

 

Patients  

 

The data from HNPCC and HNPCC-suspected families known at the University Hospital of 

Groningen are prospectively registered in a database. HNPCC(-suspected) patients are 

identified by gynecologists, gastroenterologists or through general physicians who refer 

patients to the department of Medical Genetics because of familial cancer. In addition, several 

ongoing studies at our hospital actively search for possible HNPCC affected subjects in young 

or multiple primary cancer patients by using the database of the National Cancer Institute 

which registrates all cancer patients in The Netherlands. For the present study, all female 

members of HNPCC families were identified and their medical data were retrieved from the 

database and the hospital archive files.  
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In 1991, a program for the surveillance of female members of HNPCC-families was 

introduced in our hospital. Women included in the program had a known MMR-gene 

mutation and/or belonged to a family fulfilling the Amsterdam criteria II: (1) at least three 

relatives with histologically verified colorectal, endometrial, small bowel or urothelial cell 

cancer of the ureter or renal pelvis; one of them should be a first-degree relative of the other 

two; (2) at least two successive generations should be affected; (3) in one relative the 

HNPCC-related cancer should be diagnosed under 50 years of age; and (4) familial 

adenomatous polyposis should be excluded.11 The recommended age of enrolment in the 

screening program was between 30 and 35 years. If cancer in a relative had been diagnosed at 

an earlier age, screening was started at a younger age.  

 

Methods 

 

Surveillance consisted of an annual gynecologic examination, a transvaginal ultrasound 

(TVU) and measurement of serum levels of CA 125. Women were asked to report clinical 

symptoms. Clinical symptoms such as irregular bleeding or postmenopausal blood loss were 

always reason for endometrial sampling. Endometrial sampling was also indicated when the 

double-layer endometrium thickness was greater than 12 mm in premenopausal women during 

the second week of the menstruation cycle and greater than 5 mm in postmenopausal women 

or if the endometrium was irregular or not well assessable by TVU.12 Endometrial samples 

were obtained initially with a microcurettage (Pipelle) but if insufficient material was 

obtained hysteroscopy and curettage followed. A hysteroscopy was performed at suspicion of 

a polyp. For the present study, one pathologist (H.H.) verified the histology of each 

endometrium sample. The normal value of serum CA 125 was ≤35 kU/l.  

 

For each patient, data including the age at first screening, duration of the screening, clinical 

symptoms, total number of TVUs and extra visits, number of endometrial samplings, verified 

pathology reports on the acquired tissue and serum CA 125 levels were collected. 

 

Results  

 

The database for members of HNPCC families contained 103 women, of which 41 women 

fulfilled the entrance criteria and who were enrolled in the screening program. Three of the 41 
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women had undergone colorectal surgery due to colorectal cancer prior to entering the 

program. For various reasons 62 women were not enrolled in the gynecologic screening 

program. Eighteen women had their surveillance in another hospital. At reevaluation of the 

family history seven women were considered to have less than 25 percent risk for being a 

gene carrier. Strictly speaking these seven women were members of an HNPCC family but 

did not personally fulfill the Amsterdam criteria as their parents were not diagnosed with an 

HNPCC related cancer. Four women were still too young (21, 24, 25 and 28 years old) 

according to our criteria to start in the surveillance program. In their families no endometrial 

cancer had been diagnosed below the age of 35 and thus there was no indication to start 

screening earlier. Thirty-three women had undergone a hysterectomy and salpingo-

oophorectomy. Diagnoses in the hysterectomized women were endometrial cancer (n=15, 

average age at diagnosis 44 years), ovarian cancer (n=5, average age at diagnosis 50 years), 

synchronous ovarian and endometrial cancer (n=3, average age at diagnosis 49 years), 

cervical cancer (n=1), complex atypical hyperplasia of the endometrium (n=1), and benign 

conditions such as myoma and metrorraghia (n=8). Details regarding the 24 women with 

cancer at the time of hysterectomy are described in table 1. 

 

Eight women enrolled in the screening program had a known MLH1 mutation, two women 

had a known MSH2 mutation and one woman was a carrier of a MSH6 mutation. Of the 41 

participants, 35 were premenopausal and 6 postmenopausal. The women had a total of 179 

screening appointments in 197 patient years. The median age at first screening was 37 years 

(range: 27-60 years) and the median follow-up was 5 years (range: 5 months to 11 years).  

 

Endometrium 

Gynecologic history 

At the annual screening, four women reported clinical symptoms, which led to endometrial 

sampling even though three of the four TVUs showed no abnormalities. One woman had a 

benign polyp, also seen by TVU, while in the other three samplings histological examination 

revealed no abnormalities. Clinical and histological characteristics of patients who underwent 

endometrial sampling are summarized in table 2.  
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Gynecologic examination 

No (pre)malignant abnormalities were detected through speculum or bimanual gynecologic 

examination.   

 

Table 1. Details regarding the 24 women with cancer at the time of hysterectomy. 

 

Patient Tumor type Stage Grade Age Reasons leading to diagnosis*** 

      

1 Endometrial  EA + CC* IA I 45 postmenopausal bloodloss 
2 Endometrial  EA IA I 45 irregulair vaginal bloodloss 
3 Endometrial  EA IA I 42 metrorraghia 
4 Endometrial  EA + CC IA III 45 hysterectomy for myoma 
5 Endometrial  EA IB I 46 irregulair vaginal bloodloss 
6 Endometrial  EA IB I 41 metrorraghia 
7 Endometrial  EA IB I 46 metrorraghia 
8 Endometrial  EA IB I 53 postmenopausal bloodloss 
9 Endometrial  EA IB I 37 hysterectomy for myoma 
10 Endometrial  EA IB - 28 - 
11 Endometrial  EA IB II 50 postmenopausal bloodloss 
12 Endometrial  EA IIA II 38 metro-menorraghia 
13 Endometrial  EA IIB II 50 metro-menorraghia 
14 Endometrial  EA IIIA III 50 postmenopausal bloodloss 
15 Endometrial  EA IIIC III 51 irregulair vaginal bloodloss 
16 Ovarian SA** IA I 53 - 
17 Ovarian EA IC II 40 obstipation 
18 Ovarian EA IV II 43 nausea, stomach pains and weightloss 
19 Ovarian SA IIC II 53 enlarged abdomen and fatigue 
20 Ovarian SA - - 61 - 
21 Endometrial  EA IB II 50 postmenopausal bloodloss and fatigue 
 Ovarian SA IA I   
22 Endometrial  EA IB III 46 menorraghia and fatigue 
 Ovarian EA IC I   
23 Endometrial  EA + CC IIB II 51 weightloss and fatigue 
 Ovarian EA IC II   
24 Cervix IB I 49 postcoital bleeding 

 
*  EA, endometrioid adenocarcinoma; CC, clear cell component   
** SA, serous adenocarcinoma 
*** In patients where symptoms are listed surgery was performed due to suspicion for malignancy. Some 

tumors were diagnosed a long time ago and no details are available anymore, indicated by (-). No 
prophylactic hysterectomies were performed. 

 

 

Transvaginal ultrasound 

A total of 179 TVUs was performed. Seventeen TVUs (in 11 women) gave reason for 

endometrial sampling by means of microcurettage or hysteroscopy and curettage. Three of the 
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17 endometrial samplings were performed within a year after the previous endometrial 

samplings because the previous TVU and histology report necessitated reevaluation (table 2: 

patient 2B) or the previous endometrial sampling did not render sufficient material for 

adequate diagnosis (patient 3D-E). Of the 17 endometrial samplings, 14 revealed no severe 

pathology.  

 

 

Table 2. Results of the women who underwent endometrial sampling as a consequence of 

screening 

 

 
Patient 

 
Pre/Post 
meno- 
pausal 

 
Reason for 
endometrial 
sampling 

 
Endo. 
Thickness 
(mm)* 

 
Method of 
sampling 

 

Pathology 

      
1 Pre Polyp?† 4 Hysteroscopy‡ Macroscopical myoma  
2 A~ Pre Irregular†† -** VABRA Complex atypical hyperplasia 
2 B Pre Follow up - H&C‡‡ No abnormalities 
2 C Pre Irregular 3  H&C No abnormalities 
3 A Pre Clinical symptoms - Curettage‡‡‡ No abnormalities 
3 B Pre Clinical symptoms - Curettage No abnormalities 
3 C Post Irregular 6 Pipelle Complex atypical hyperplasia 
3 D Post Irregular (extra)††† 3 H&C No abnormalities 
3 E Post Irregular (extra) - H&C + biopsy No material 
4 Pre Thickness†††† 27  Pipelle Complex atypical hyperplasia 
5 Pre Clinical symptoms -  H&C Benign polyp 
6 A Pre Irregular - H&C Disturbed proliferative endometrium 
6 B Pre Not well interpretable - H&C No abnormalities 
7 Pre Clinical symptoms 5 H&C No abnormalities 
8 Pre Thickness 16 *** Pipelle No abnormalities 
9 Pre Thickness and 

symptoms 
>10 H&C Disturbed proliferative endometrium 

10 Pre Polyp? 6 Hysteroscopy  No material 
11 A Pre Polyp? 4 VABRA    No abnormalities 
11 B Pre Polyp? - H&C Benign polyp  
12 Pre Thickness 11 Pipelle No abnormalities 
13 Pre Irregular - Hysteroscopy Macroscopically normal 

 

~ One patient underwent more than one endometrial sampling (marked by, A,B,C etc); † Polyp suspected by TV; 
†† Irregular endometrium seen by TVU; ††† Extra endometrial sampling because of results of prior sampling; †††† 

Thickness of endometrium as measured by TVU;  * Measurement at the end of the menstruation; ** Thickness 
not specified in archive; *** Transvaginal ultrasound (TVU) during second half of cycle; ‡ Only a hysteroscopy 
was done and no curettage as there were no macroscopical abnormalities; ‡‡ Hysteroscopy and curettage; ‡‡‡ 

Method of endometrial sampling was not specified. 
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Three (18%) premalignant lesions were detected. In one premenopausal woman, the 

endometrium measured 27mm by TVU. The pathology of the endometrial epithelium showed 

complex atypical hyperplasia and she subsequently had a hysterectomy. In the remaining two 

patients, one pre- and one postmenopausal, the transvaginal ultrasound showed a thin, but 

focally irregular endometrium. In both cases, hysteroscopy and curettage were performed and 

showed focal complex atypical hyperplasia. Both patients choose to have follow-up 

hysteroscopy and curettage, which were carried out within two months. The obtained 

histology at follow-up showed no abnormalities and both women resumed the surveillance 

program.  

 

One interval endometrial cancer was diagnosed outside of the regular screening program. A 

postmenopausal woman presented 8 months after a normal transvaginal ultrasound 

(endometrium thickness was ≤ 5 mm) with complaints of vaginal bleeding. She was 

diagnosed at the age of 61 years with a stage IB grade II (T2N0M0) endometrioid 

adenocarcinoma according to the FIGO stages. Five years after total hysterectomy and 

bilateral salpingo-oophorectomy followed by radiotherapy, she is alive without signs of 

recurrent disease.  

 

Ovaries 

Neither bimanual gynecologic examinations nor transvaginal ultrasounds showed 

abnormalities of the ovaries. One hundred and fifteen serum CA 125 levels were determined. 

CA 125 ranged from 1-24 kU/l with a median of 7 kU/l. No ovarian cancers were detected by 

screening or outside of the annual screening. 

 
 
Discussion 

 

Annual gynecologic surveillance is generally recommended for women who are (suspected) 

gene carriers of HNPCC. The theoretical benefit of such programs is early detection of 

(pre)malignant lesions, thereby reducing morbidity and mortality from endometrial or ovarian 

cancer. However, the value of annual gynecologic cancer surveillance remains unproven in 

HNPCC women. The present study analyzed retrospectively, the results of ten-year screening 

 96 



Gynecologic screening | 
 

experience, using pelvic examination, transvaginal ultrasound and CA 125 detection, at our 

hospital. Despite annual screening and good patient compliance no asymptomatic malignant  

lesions were detected, but asymptomatic premalignant lesions were detected and could be 

treated appropriately.  

 

Though small, our research population appears to be representative for the group of women 

who are generally enrolled in surveillance programs. The majority of the women was 

premenopausal, their genetic status unknown but they all belonged to Amsterdam positive 

families. Over the ten-year period and 197 patient years, the protocol was well implemented, 

as the average women had a transvaginal ultrasound every 13 months and the great majority 

of women reported no objections to screening. During the 10 years of our screening program 

four women delivered one child and one woman had two children. These women kept to their 

annual screening schedule. We were not confronted with a situation in which future fertility 

could affect the choice of treatment. 

 

In the present study, we have limited ourselves to women who fulfilled the Amsterdam 

criteria or had a DNA mismatch repair gene mutation. Even though the Amsterdam criteria 

have been revised they are possibly still too stringent to recognize all MMR gene mutation 

carriers. Especially, unidentified MSH6 mutation carriers might be missed as their phenotype 

is different from MLH1 and MSH2 mutation carriers, namely, later age of onset and no 

proximal predominance for colorectal cancer. Most importantly in regard to gynecologic 

screening, MSH6 carriers are more prone to endometrial cancers than MLH1 and MSH2 

mutation carriers and should not be wrongly excluded from the screening program. Several 

studies are on their way to realize new criteria for detecting high-risk subjects. At the present 

time, all high-risk women not fulfilling the Amsterdam criteria II should be discussed in a 

multidisciplinary group. Whether and how they should be screened should depend on the size 

of their family, the number of affected family members and the age at which cancers were 

diagnosed.  

 

Although, during screening appointments, no malignant lesions were detected through history 

and pelvic examination, both are an essential part in the early diagnosis of especially 

endometrial cancers. The clinically manifested endometrial cancer outside of regular 
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screening illustrates the importance of good patient instruction for early recognition of alarm 

symptoms and the prompt notice (history) to a health professional.   

 

Transvaginal ultrasound as screening method is problematic in premenopausal women due to 

false positive findings. The endometrium thickness is dependent on the menstrual cycle, 

therefore one well-defined cut-off value can not be applied. Data on the sensitivity, specificity 

and predictive values of transvaginal ultrasound in asymptomatic premenopausal women are 

scarce. In premenopausal women with abnormal uterine bleeding TVU has been concluded to 

be an excellent initial diagnostic method by some but others have concluded that it is of 

limited value in comparison to the usage in postmenopausal women.13-15 Using receiver-

operator-characteristic curves, Langer et al concluded, that ultrasound was better for detecting 

hyperplasia than malignant abnormalities in postmenopausal women using unopposed-

estrogen but also in women using a placebo.16 In the present study, three benign neoplastic 

lesions were detected but no malignant lesions. The one endometrial cancer, which was 

detected between screening appointments, was probably missed by transvaginal ultrasound 

but could be considered as an interval tumor.  

 

Apart from transvaginal ultrasound, other methods have been suggested as screening devices 

for endometrial cancer. Papanicolau smear has been shown to be inadequate as alternative.17 

Karlsson and colleagues found endometrial cytology to be a less specific diagnostic tool than 

transvaginal ultrasound.18 Jarvinen et al proposed endometrial biopsy every two to three years 

as screening protocol for HNPCC women.19 However, endometrial biopsy is an invasive 

procedure. Our study shows that only 27% of the women will undergo an invasive procedure 

if transvaginal ultrasound is used as triage for biopsy. In their meta-analysis, Dijkhuizen et al. 

concluded that endometrial biopsy with the Pipelle is superior to other endometrial sampling 

techniques in the detection of endometrial carcinoma and atypical hyperplasia.15 Thus 

concluding, the women with an abnormal TVU should, subsequently, be advised an 

endometrial sampling by means of Pipelle or, in case of cervical stenosis, dilation and 

curettage. If TVU is suspect for a polyp then hysteroscopy and curettage is preferred. 

 

Similarly to our results, a retrospective endometrial cancer surveillance research of the St. 

Mark's Hospital London and the Netherlands Foundation for the Detection of Hereditary 

Tumors reported two endometrial cancers, which were detected as a result of symptoms and 
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not by surveillance. However, our results differ from the study of St. Mark's Hospital London, 

as in their experience no premalignant lesions were detected. 20 Our histology was evaluated 

using the current World Health Organization (WHO) classification of female genital tract 

tumors.21 Complex hyperplasia has a low malignant potential while complex atypical 

hyperplasia is the direct precancerous lesion of invasive well-differentiated endometrioid 

adenocarcinoma.22 Several studies have shown that in curettage samples the diagnosis of 

complex atypical hyperplasia does not appear to be highly reproducible among different 

observers.23-24 Due to the inconsistency of the diagnosis and uncertainty in predicting the 

natural history of individual lesions standardized clinical management is complicated (see our 

three cases of complex atypical hyperplasia). Thus far, new classifications have been 

proposed but not implemented which may render problems in the surveillance. Regular 

follow-up is therefore of utmost important for anyone with a questionable histology.   

 

Screening for any type of carcinoma is aimed primarily at the detection of early-stage disease 

before symptoms occur and should result in a significantly improved overall survival. Osmers 

et al. concluded that asymptomatic (postmenopausal) endometrial cancer patients detected by 

transvaginal ultrasound are likely to have a better prognosis than those patients identified 

symptomatically.25 However, others concluded that there was no prognostic advantage for 

screened patients compared with symptomatic (postmenopausal) patients, who had vaginal 

bleeding shorter than 8 weeks.26 The above mentioned studies all concern postmenopausal 

women as similar large studies concerning premenopausal women have not been performed. 

Vasen et al. described an 88% 5-year survival rate for endometrial cancer in pre- and 

postmenopausal HNPCC-women.27 Whether this relatively high survival rate can be improved 

as a result of screening remains unclear.  

 

Similarly to endometrial cancer screening, it remains unclear whether screening for ovarian 

cancer improves outcome for women in any risk group.28 The value of CA 125 measurement 

as diagnostic instrument for ovarian cancer is controversial and the question should be raised 

whether to continue the use of this tumor  marker in the screening for ovarian cancer in 

HNPCC patients. Vuento et al. concluded that a single CA 125 measurement provides no 

advantage in the early detection of ovarian cancer in asymptomatic (postmenopausal) women 

compared to transvaginal ultrasound.29 CA 125 with a cut-off value of 30 U/ml has good 

sensitivity, but inadequate specificity for detecting preclinical disease. The vast majority of 
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women with elevated CA 125 value have some reason other than an ovarian or endometrial 

malignancy for this finding. Transvaginal ultrasound has been used as second-line test in 

women with elevated CA 125 to increase specificity of CA125 to acceptable levels. As all 

HNPCC women have an annual transvaginal ultrasound the CA 125 measurement appears to 

be redundant in our screening program.  

 

Given the limitations described above for endometrial as well as ovarian cancer screening, 

HNPCC women who have completed their families or have reached menopause may choose 

to undergo prophylactic total abdominal hysterectomy and bilateral salpingo-oophorectomy 

(TAH-BSO). Prophylactic TAH-BSO is emerging as the most effective option for cancer risk 

reduction. However, the life-time risk for both endometrial and ovarian cancer should be 

optimally assessed before considering prophylactic TAH-BSO as this procedure may have 

important consequences. Especially for premenopausal women, early onset of menopause, 

loss of fertility and the need for hormone replacement therapy may result in physical and 

psychological symptoms.30 The ovarian cancer risk in premenopausal HNPCC women 

appears to be too low to justify an elective procedure with these possible side effects. TAH-

BSO should be discussed with HNPCC women at time of colon resection, thereby reducing 

the physical morbidity of an extra operation. Further research should clarify whether TAH-

BSO is more beneficial and not a significantly larger burden than screening.  

 

It remains controversial whether women belonging to HNPCC-families should have annual 

gynecologic surveillance or whether only early recognition and rapid notification of alarm 

symptoms (e.g. postmenopausal or irregular vaginal bleeding) will be sufficient to improve 

overall survival. Our present study suggests that the potential gain of endometrial surveillance 

in HNPCC by means of transvaginal ultrasound lies in the possibility of detecting 

premalignant lesions and thereby possibly preventing malignancies to develop and avoiding 

extensive treatment i.e. radiotherapy. Ideally, a controlled prospective trial should be 

performed to clarify the effectiveness of screening and the method of screening. However, the 

number of HNPCC-women, required to detect an association with sufficient power between 

an increased survival advantage and surveillance, will be impossible to assemble. Therefore, 

our conclusion for the present clinical practice is that annual gynecologic screening with 

transvaginal ultrasound as triage for endometrial sampling remains justified for women 
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motivated for it. Regardless of that, patients should be well instructed for early recognition of 

alarm symptoms and rapid notification should be strongly encouraged.  
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