
Introduction

Endometrial cancer is the most common gynaecological

malignancy in the developed world and its incidence is on the

rise in Hong Kong [1, 2]. Endometrial cancer is a surgically

staged disease. Full surgical staging involves pelvic and para-

aortic lymphadenectomy that carries significant morbidity

[3]. There are studies showing that lymphadenectomy can

be safely omitted in low-risk early stage endometrial cancer

patients [4]. However, for intermediate to high risk endome-

trial cancer patients, lymphadenectomy is indicated to look

for nodal metastasis.

Stage 2 endometrial cancer is characterized by cervical

invasion and the five-year survival rate is lower than Stage

1 endometrial cancer patients (78% vs. 90%) [5]. This may

be attributable to a high incidence of pelvic lymph node

metastasis and the reported incidence was 16% in one study

[6]. Radical hysterectomy has been suggested to be the

treatment of choice for Stage 2 endometrial cancer because

studies showed the survival outcome was better after radi-

cal hysterectomy than simple hysterectomy in Stage 2 en-

dometrial cancer patients [7, 8]. Postoperative adjuvant

radiotherapy is often recommended for Stage 2 endome-

trial cancer patients that had undergone simple hysterec-

tomy as the primary surgical treatment. Identifying

endometrial cancer patients with cervical involvement is

therefore important so that radical hysterectomy and lym-

phadenectomy can be performed by trained gynae-oncolo-

gists to improve the treatment outcome. 

Pre-operative assessment of cervical invasion by en-

dometrial cancer can be achieved by MRI, transvaginal ul-

trasound (TVS), CT, and hysteroscopy. MRI is the most

widely used investigation and its use for pre-operative as-

sessment of endometrial cancer has increased by ten-fold in

the last ten years [9]. Cervical invasion is diagnosed by

MRI when the endocervical canal is widened by a tumour

with same signal intensity as the endometrial lesion on

T2WI, and dynamic image shows interruption of the en-

hancing epithelium with disruption of the low signal stroma

[10]. A study performed in a tertiary centre with designated

radiologists and standardized MRI protocol reported the

sensitivity of MRI in diagnosing cervical involvement to

be 88% [11] but another study reported a much lower sen-

sitivity of 33% [12]. Most of these studies were performed

in tertiary center with designated radiologists and stan-

dardized MRI protocol. Whether these results reflect the

performance of service based centers are uncertain. Since

MRI requires many resources and may delay the surgical

intervention, there is a need to evaluate its performance in

pre-operative assessment of endometrial cancer. 

Besides performing MRI to evaluate cervical invasion,

gross examination of the uterine specimen after hysterec-

tomy for cervical invasion may also provide useful infor-
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Summary

Purpose of investigation: To investigate the performance of MRI and/or gross examination of specimen in detecting cervical inva-

sion and factors that may influence MRI’s performance. Materials and Methods: Endometrial cancer patients who had hysterectomy in

Prince of Wales Hospital in Hong Kong from January 2007 to November 2014 were identified retrospectively. Those who had preop-

erative MRI assessment for cervical invasion were included. Patient’s records were reviewed for demographic, operative, MRI, and

pathological findings. The accuracy of MRI and operative findings were determined by correlating with pathological findings. Results:
A total of 318 patients were included. The accuracy, sensitivity, specificity, positive predictive value, negative predictive value, posi-

tive likelihood ratio, and negative likelihood ratio of MRI in diagnosing cervical invasion were 86.5%, 48%, 93.7%, 58.5%, 90.6%, 7.57,

and 0.56, respectively. Area under the curve was 0.71. The accuracy, sensitivity, and specificity of gross examination were 89.6%,

51.9% and 96.4%, respectively. The accuracy, sensitivity and specificity of combined assessment with MRI and gross examination

were 85.8%, 56.3%, and 91.2%, respectively. Conclusions: MRI has high accuracy and specificity but low sensitivity in detecting cer-

vical invasion. The performance of gross examination of specimen is comparable to MRI. MRI cannot be recommended as sole as-

sessment method to detect cervical invasion by endometrial cancer and a higher sensitivity can be achieved by the combined assessment

approach. 
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mation to guide the subsequent surgical treatment. Previous

studies showed the sensitivity of intra-operative gross ex-

amination of hysterectomy specimen ranging from 29% to

89% [13, 14]. 

The present study aimed to investigate the performance of

MRI and/or gross examination of specimen in detecting cer-

vical invasion and factors that may influence MRI’s per-

formance. 

Materials and Methods

Patients diagnosed with endometrial cancer and treated by sur-

gery in the Prince of Wales Hospital in Hong Kong from January

2007 to November 2014 were identified retrospectively. Those

with pre-operative MRI performed for cervical invasion were in-

cluded in the study. The patient’s records were reviewed to re-

trieve the demographic data and operative, MRI, and pathological

findings. The standard surgical treatment for endometrial cancer

included hysterectomy and bilateral salpingo-oophorectomy. Rad-

ical hysterectomy was performed if cervical invasion was sus-

pected on pre-operative assessment. Pelvic or para-aortic

lymphadenectomy may be also be performed after taking into con-

sideration the surgical risk of the patient, tumour grade, histolog-

ical type, disease stage, suspicious lymph node, and depth of

myometrial invasion, as determined by preoperative MRI and

intra-operative examination. Majority of the MRIs performed in

the present study patients were done in six  service-based MRI

centres using different machine and imaging protocol. Intraoper-

ative gross assessment of specimen for cervical invasion was per-

formed by gynae-oncologists. All surgical specimens were sent

for pathological examination after completion of surgery and the

pathological findings were used as the gold standard. 

MRI techniques
Center A: all MRI examinations were performed with a 3T ma-

chine. Axial images were obtained with T1 turbo spin echo (TSE),

T2 TSE, T1 TSE fat saturation (FS), and gradient echo (GE) se-

quences. Sagittal image was obtained with T2 TSE blade se-

quence. Coronal image was obtained with T2 TSE short tau

inversion recovery (STIR) sequence. T1 TSE blade sequence was

applied perpendicular to the tumor. Post-contrast axial, coronal,

and sagittal images were obtained with T1 TSE FS sequence.

Center B: MRIs were performed mainly by 3T machine. Axial

images were obtained with T1 TSE and T2 TSE FS sequences.

Sagittal image was obtained with T2 TSE FS sequence. Coronal

image was obtained with T2 half-fourier acquisition single-shot

turbo spin-echo (HASTE) and T2 3D sampling perfection with ap-

plication optimized contrasts using different flip angle evolution

(SPACE) sequences. Post-contrast axial image was obtained by T1

TSE FS sequence. Post-contrast coronal image was obtained with

3D gradient recalled echo sequence (GRE). Dynamic study with T1

3D GRE sequence was performed.

Center C: MRIs were performed mainly by a 3T scanner. Axial

images were obtained mainly with T1, T2, and T2 FS sequences.

Sagittal image was obtained with T2 sequence. Coronal image

was obtained with T2 sequence. Post-contrast sagittal, oblique

axial, and axial images were obtained with enhanced T1 high res-

olution isotropic volume excitation (eTHRIVE) sequence.

Center D: MRIs were performed by either 1.5T or 3T ma-

chines. Axial images were obtained with T1 TSE, T2 TSE, T2 FS,

and T2 GE sequences. Sagittal image was obtained with T2 TSE

sequence. Coronal image was obtained with T2 FS sequence.

Post-contrast axial, sagittal, and coronal images were obtained

with T1 FS sequence.

Center E: MRIs were performed by either 1.5T or 3T machines.

Axial images were obtained with T1 GE, T2 TSE, T1 GE, T1 GE

FS, T2 HASTE, and T2 HASTE FS sequences. Sagittal image

was obtained with T2 TSE sequence. Coronal images were ob-

tained with T2 TSE and T2 HASTE sequences. Post-magnetvist

or dotarem contrast sagittal, coronal, and axial images were ob-

tained by T1 GE FS sequence.

Center F did not reply to the present enquiry on MRI technique:

The accuracy, sensitivity, specificity, positive predictive value

(PPV), negative predictive value (NPV), positive likelihood ratio

(PLR), and negative likelihood ratio (NLR) of MRI in detecting

cervical invasion were determined for the entire study population

as well as for each of the six MRI service centres. Similarly, the

performances of intra-operative gross examination of specimen

in detecting cervical invasion alone and in combination with MRI

were also determined. 

Chi square test was used to compare categorical variables. T-test

was used to compare continuous with categorical variables. Re-

ceiver operating curve (ROC) for MRI, intra-operative gross ex-

Table 1. — Patient characteristics.
Number of Percentage

patients

Age, years < 30 1/318 0.3%

(n=318) 30-39 11/318 3%

40-49 45/318 14%

50-59 172/318 55%

60-69 59/318 19%

≥ 70 30/318 9%

Mean age: 56, median age: 55
Parity 0 66/279 24%

(n=279) 1 50/279 18%

2 94/279 33%

3 40/279 14%

4 10/279 4%

5 10/279 4%

>5 9/279 3%

Missing data = 39
Stage of 1A 201/318 63%

endometrial 1B 42/318 13%

cancer (n=318) II 33/318 10%

III to IV 42/318 13%

Histology Endometrioid 284/318 90%

(n=318) Serous adenocarcinoma 5/318 1.6%

Clear cell carcinoma 5/318 1.6%

Undifferentiated

adenocarcinoma

4/318 1.3%

Others 20/318 6.3%

Grade of Grade 1 172/294 58.5%

Tumor Grade 2 83/294 28.2%

Grade 3 39/294 13.2%

Menopause 206/318 65%

Presence of

adenomyosis

43/318 13.5%

Presence of fibroids 14/318 44%

Time between MRI and surgery (days)

≤ 10 days 156/313 49.8% 

11 to ≤ 20 days 113/313 36.1% 

> 20 days 44/313 14.1%
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amination of specimen and combined assessment with MRI and

gross examination of specimen were drawn. Analyses were per-

formed with the Statistical Package for Social Science version

22.0. The significance level was set at p < 0.05. The study was ap-

proved by the local institutional ethics committee (CRE Ref: No.

2013.439_ER).

Results

A total of 367 endometrial cancer patients with pre-op-

erative MRI performed were identified. Among them, 318

patients were included in the study and 49 cases were ex-

cluded because cervical invasion was not commented. The

age of the patients ranged from 27 to 89 years and the me-

dian age was 55 years. Sixty-five percent of patients had

reached menopause. Ten percent of patients had patholog-

ical Stage 2 disease. Endometrioid type accounted for 90%

and 58.5% were Grade 1 tumors. Fibroid was present in

44% of cases and adenomyosis was present in 13.5% of

cases. Surgery was performed within 20 days after MRI in

86% of cases (Table 1).

Two hundred and ninety-nine contrasted MRIs were per-

formed in six service-base centres (Centres A, B, C, D, E,

and F) and the remaining 19 MRIs were performed in other

centres (Table 2). The overall accuracy of MRI in detecting

cervical invasion was 86.5%. MRI over-diagnosed cervical

invasion in 17 cases and under-diagnosed cervical invasion

in 26 cases. The sensitivity, specificity, PPV, NPV, PLR, and

NLR were 48%, 93.7%, 58.5%, 90.6%, 7.57, and 0.56, re-

spectively (Table 2). The ROC of MRI in diagnosing cervi-

cal invasion is shown in Figure 1 and the area under the

curve (AUC) was 0.71 (95% CI 0.62 to 0.80). The accuracy,

sensitivity, specificity, PPV, NPV, PLR, and NLR of each

of the six centres were also calculated and depicted in Table

2. 

Presence of lymphovascular space invasion (LVSI) was

associated with decreased accuracy of MRI in detecting

cervical invasion (88.3% vs. 75.5%, p = 0.04). Caseload

of centre, number of days between MRI and surgery, age,

menopausal status, presence of fibroid, adenomyosis,

grade of tumour, and histology of tumour (endometrioid

Table 2. — MRI fi ndings versus fi nal histology and MRI performance in diagnosing cervical invasion.
Cervical 

invasion 

present

on MRI

Cervical 

invasion 

absent

on MRI

Accuracy Sensitivity Specifi city PPV NPV PLR NLR

Overall

(n=318)

Pathology: cervical 

invasion present
n=24 n=26

86.5%

(275/ 318)

48%

(95% CI: 

33.7% to 

62.6%)

93.7%

(95% CI: 

90% to 

96.3%)

58.5%

(95% CI: 

42.1% to 

73.7%)

90.6%

(95% CI: 

86.6% to 

93.8%)

7.57

(95% CI: 

4.4 to 

13.02)

0.56

(95% CI: 

0.42 to 

0.73 )

Pathology: 

cervical invasion absent
n=17 n=251

Center A 

(n=140)

Pathology: cervical 

invasion present
n=15 n=11

86.4%

(121/140)

57.7%

(95% CI: 

36.9% to 

76.6%)

93%

(95% CI: 

86.6% to 

96.9%)

65.2%

(95% CI: 

42.7% to 

83.6%)

90.6%

(95% CI: 

83.8% to 

95.2%)

8.22

(95% CI:  

3.9 to 

17.32)

0.46

(95% CI:  

0.29 to 

0.71 )

Pathology: 

cervical invasion absent
n=8 n=106

Center B

(n=62) 

Pathology: cervical 

invasion present
n=2 n=4

88.7%

(55/62)

33.3%

(95% CI: 

5.33% to 

77.32%)

94.6%

(95% CI: 

85.1% to 

98.8%)

40%

(95% CI: 

6.49% to 

84.6%)

93%

(95% CI: 

83% to 

98%)

6.22

(95% CI:  

1.28 to 

30.17)

0.7

(95% CI:  

0.4 to 

1.24)

Pathology: 

cervical invasion absent
n=3 n=53

Center C

(n=53)

Pathology: cervical 

invasion present
n=2 n=1

98.1%

(52/53)

66.7%

(95% CI: 

11.6% to 

94.5%)

100%

(95% CI: 

92.8% to 

100%)

100%

(95% CI: 

19.3% to 

100%)

98%

(95% CI: 

89.5% to 

99.7%)

-

0.33

(95% CI:  

0.07 to 

1.65)

Pathology: 

cervical invasion absent
n=0 n=50

Center D

(n=21)

Pathology: cervical 

invasion present
n=3 n=3

76.2%

(16/21)

50%

(95% CI: 

12.4% to 

87.6%)

86.7%

(95% CI: 

59.5% to 

98%)

60%

(95% CI: 

15.4% to 

93.5%)

81.25%

(95% CI: 

54.4% to 

95.7%)

3.75

(95% CI:  

0.82 to 

17.12)

0.58

(95% CI:  

0.25 to 

1.32)

Pathology: 

cervical invasion absent
n=2 n=13

Center E

(n=11)

Pathology: cervical 

invasion present
n=0 n=23

54.5%

(6/11)

0%

(95% CI: 

0% to 

69.5%)

75%

(95% CI: 

35.1% to 

96.1%)

0%

(95% CI: 

0% to 

80.7%)

66.7%

(95% CI: 

30.1% to 

92.1%)

0

1.33

(95% CI:  

0.89 to 

1.99)

Pathology: 

cervical invasion absent
n=2 n=6

Center F

(n=12)

Pathology: cervical 

invasion present
n=1 n=2

66.7%

(9/12)

33.33%

(95% CI: 

5.5% to 

88.5%)

100%

(95% CI: 

66.2% to 

100%)

100%

(95% CI: 

16.6% to 

100%)

81.8%

(95% CI: 

48.2% to 

97.2%)

-

0.67

(95% CI:  

0.3 to 

1.48)

Pathology: 

cervical invasion absent
n=0 n=9

PPV: positive predictive value, NPV: negative predictive value, PLR: positive likelihood ratio, NLR: negative likelihood ratio .
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vs. non-endometrioid) did not have any significant effect

on the performance of MRI (Table 3). 

Among the 367 cases, 356 cases had cervical invasion

assessed clinically after hysterectomy. The accuracy of

gross examination of specimen for cervical invasion was

89.6%. Gross examination over-diagnosed 11 cases and

under-diagnosed 26 cases. The sensitivity, specificity,

PPV, NPV, PLR, and NLR were 51.9%, 96.4%, 71.8%,

91.8%, 14.2, and 0.5 respectively (Table 4). The ROC of

gross examination of specimen in diagnosing cervical in-

vasion is shown in Figure 2 and the AUC was 0.74 (95%

CI 0.65 to 0.82). 

Among the 14 cases classified as having cervical in-

vasion on MRI, but with no cervical invasion on gross

examination, 12 actually had no cervical invasion on

final pathology. Among ten cases with cervical invasion

on gross examination of specimen but no invasion on

MRI, six actually had no cervical invasion on final

pathology. When combining the use of MRI with gross

examination and adopting positive finding when either

assessment was positive for cervical invasion, the accu-

racy dropped to 85.8% but the sensitivity increased to

56.3%. The specificity, PPV, NPV, PLR, and NLR was

91.2%, 54%, 91.9%, 6.38, and 0.48, respectively (Table

5). The ROC for combined assessment with MRI and

gross examination of specimen in diagnosing cervical in-

vasion is shown in Figure 3 and the AUC was 0.74 (95%

CI 0.65 to 0.83).

Table 3. — Factors affecting performance of MRI in diag-
nosing cervical invasion.

Accurate Inaccurate p-value

Number of days between MRI and surgery (n=313)

≤ 20 days 235/269 (87.4%) 34/269 (12.6%) 0.72 

> 20 days 37/44 (84.1%) 7/44 (15.9%)

Center case load (n=255)

> 100 cases 121/140 (86.4%) 19/140 (13.6%) 0.13

50 to 100 cases 107/115 (93%) 8/115 (7%) 

Menopausal status (n=318)

Menopause 182/206 (88.3%) 24/206 (11.7%) 0.25

Not menopause 93/112 (83%) 19/112 (17%)

Fibroid (n=318)

Present 119/140 (85%) 21/140 (15%) 0.6

Absent 156/178(87.6%) 22/178 (12.4%)

Adenomyosis (n=318)

Present 38/43 (90.7%) 4/43 (9.3%) 0.53

Absent 236/275 (85.8%) 39/275 (14.2%)

Lymphovascular space invasion (n=233)

Present 40/53 (75.5%) 13/53 (24.5%) 0.04*

Absent 159/180 (88.3%) 21/180 (11.7%)

Histology of tumor (n=318)

Endometrioid 248/284 (87.3%) 36/284 (12.7%) 0.31

Non-endometrioid 27/34 (79.4%) 7/34 (20.6%)

Grade of tumor (n=294) 

Grade 1 153/172 (89%) 19/172 (11%) 0.2

Grade 2 70/83 (84.3%) 13/83 (15.7%)

Grade 3 31/39 (79.5%) 8/39 (20.5%)

Age, years

Mean 56.2 Mean 54.7 

0.31

(SD: 9.51) (SD: 8.47)

*Statistically significant.

Figure 1. — ROC curve of MRI in diagnosing cervical invasion. Figure 2. — ROC curve of intra-operative gross examination of

specimen in diagnosing cervical invasion.
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Discussion

Pre-operative assessment of cervical invasion is impor-

tant for surgical planning of endometrial cancer so that less

aggressive surgical treatment can be offered to early stage

disease patients, while gynae-oncologists could be in-

volved if radical surgery and extensive lymphadenectomy

are indicated. 

MRI is superior to CT that has a sensitivity of only 25%

in detecting cervical stromal invasion [15]. Studies have

shown that TVS and MRI had comparable performance

in assessing cervical stromal invasion [11, 16]. In a

prospective study with 64 cases comparing MRI and TVS,

the accuracy and sensitivity of TVS in diagnosing cervi-

cal invasion was 91% and 88%, respectively, while for

MRI it was 92% and 88%, respectively [11]. TVS has an

advantage of lower cost and being more readily available.

However, it is operator dependent and does not provide

information on lymph node and distant metastasis.

MRI has been increasingly used in pre-operative as-

sessment of endometrial cancer with a ten-fold increase

in use in the past ten years [9]. The sensitivity of MRI in

detecting cervical invasion varies in different reports be-

cause different machines, study protocols, and expertise

were involved [17]. The published sensitivity of MRI

varies greatly from 33% to 88%, signifying that even in

experienced hands, the sensitivity of MRI in detecting cer-

vical invasion may be low. 

The present study focused on assessing the performance

of MRI in local service-base centres. The authors found a

high accuracy of 85.8% but a low sensitivity of 48% and

these figures are comparable to published data. The area

under the curve is 0.71, indicating that MRI is only a fair

test for detection of cervical invasion. MRI over-diag-

nosed cervical invasion in 17 cases (5.4%) and under-di-

agnosed cervical invasion in 26 cases (8.1%). Low

sensitivity is undesirable because Stage 2 endometrial

cancer patients missed by a MRI might not be attended

by gynae-oncologist and sub-optimal surgical treatment

Table 4. — Performance of gross examination of specimen in diagnosing cervical invasion.
Cervical 

invasion 

present 

clinically

Cervical 

invasion 

absent 

clinically

Accuracy Sensitivity Specifi city PPV NPV PLR NLR

Gross 

examination 

of specimen

(n=356)

Pathology: cervical 

invasion present
n=28 n=26

89.6%

(319/356)

51.9%

(95% CI: 

37.8% to 

65.7%)

96.4%

(95% CI: 

93.6% to 

98.2%)

71.8%

(95% CI: 

55.1% to 

85%)

91.8%

(95% CI: 

88.2% to 

94.6%)

14.2

(95% CI:  

7.55 to 

26.85 )

0.5

(95% CI:  

0.38 to 

0.66 )

Pathology: 

cervical invasion absent
n=11 n=291

 

Table 5. — performance of combining MRI and gross examination of specimen in diagnosing cervical invasion.
Cervical 

invasion 

present

Cervical 

invasion 

absent

Accuracy Sensitivity Specifi city PPV NPV PLR NLR

Combine MRI 

with gross 

examination of 

specimen

(n=309)

Pathology: cervical 

invasion present
n=27 n=21

85.8% 

(265/309)

56.3%

(95% CI: 

41.2% to 

70.5%)

91.2%

(95% CI: 

87.1% to 

94.3%)

54%

(95% CI: 

39.3% to 

68.2%)

91.9%

(95% CI: 

87.9% to 

94.9%)

6.38

(95% CI: 

4.02 to 

10.14)

0.48

(95% CI: 

0.35 to 

0.66)

Pathology: 

cervical invasion absent
n=23 n=238

Figure 3. — ROC curve of combined assessment with MRI and

gross examination of specimen in diagnosing cervical invasion.

116



J.H.S. Lee, T.H. Cheung, S.F. Yim

may compromise the treatment outcome. 

The present finding of high specificity of 94% and high

NPV of 91% in detecting cervical invasion is consistent

with previous studies [11, 12, 18, 19]. Therefore if MRI

showed absence of cervical invasion, it is highly likely

that the patient does not have cervical invasion and radi-

cal surgery might not be indicated. 

The present authors did not find menopausal status,

age, stage, grade of tumour, histology of tumour, pres-

ence of fibroid, adenomyosis, centre case load, and num-

ber of days between MRI and surgery to have significant

impact on the performance of MRI. The only significant

factor that affected accuracy of MRI was LVSI and pres-

ence of LVSI was associated with lower accuracy of

MRI. Unfortunately, the presence of LVSI could not be

diagnosed preoperatively to warn the surgeon of the lim-

itation of a negative MRI finding.

A recently published randomized controlled trial (RCT)

commented that PET-CT is the best imaging modality in

detecting cervical invasion by endometrial cancer [20].

The trial included 318 patients randomized to MRI, PET-

CT, and TVS to investigate for cervical invasion. The sen-

sitivity of PET-CT, MRI, and TVS was 43%, 33%, and

29%, respectively. Although PET-CT was commented to

have the highest sensitivity, it is actually lower than that

in the present study (43% vs. 48%). These results showed

that until now, there is no effective imaging modality to

accurately diagnose cervical invasion by endometrial can-

cer. Further improvements in imaging technique are re-

quired.

Published studies showed that all currently available

imaging modalities have unsatisfactory performance.

Other than imaging studies, diagnostic hysteroscopy has

also been used to assess cervical invasion pre-operatively.

A prospective study comparing the performance of hys-

teroscopy, MRI, and TVS in diagnosing cervical invasion

by endometrial carcinoma has been recently published

[21]. Hysteroscopic diagnosis of cervical involvement

was made if the tumour borders reached the internal cer-

vical ostium. Biopsies were taken from the tumour site,

tumour border, and from the internal cervical os to ecto-

cervix to investigate for cervical invasion. The study in-

cluded 156 patients and hysteroscopic cervical biopsy was

found to have a statistically significant higher accuracy

rate (95%) than MRI (84%) and TVS (80%). The sensi-

tivity of hysteroscopy of 73% was also higher than that

of MRI (54%) and TVS (38%), but the difference was not

statistically significant. However, the potential risk of

intra-peritoneal dissemination of endometrial cancer cells

during hysteroscopy is a concern as a meta-analysis had

shown a higher rate of positive peritoneal cytology among

those with hysteroscopy before definitive surgical treat-

ment [22, 23]. 

Intra-operative frozen section has been shown to have a

high accuracy and sensitivity in detecting cervical in-

volvement by endometrial carcinoma and is useful in

guiding the decision of lymph node dissection. The accu-

racy ranges from 93% to 95 % and the sensitivity ranges

from 70% to 94%. [11, 24]. The false negative rate of

intra-operative frozen section had been shown to be lower

than MRI in a study with 122 patients (4.9% vs. 10.7%)

[17]. The limitation of frozen section is that the assess-

ment cannot be made before hysterectomy was performed

and patients with Stage 2 endometrial cancer could not be

benefited by radical hysterectomy [7]. Furthermore, qual-

ity frozen section service to provide quick and accurate

assessment is not available in many hospitals.

While intra-operative frozen section is not always avail-

able, intra-operative gross examination of the uterine

specimen can be readily performed. A previous study had

found an accuracy of 98.5% and sensitivity of 88.5% of

gross examination of specimens in detecting cervical in-

vasion [13]. The present study found an accuracy of 90%

and but a lower sensitivity of 52%. The AUC was 0.74

which is comparable to MRI. Both the sensitivity and

AUC of intra-operative gross assessment of specimens are

higher than MRI in the present study. Therefore intra-op-

erative gross examination of the uterine specimen should

be encouraged so that Stage 2 endometrial cancer can be

diagnosed and lymph node dissection would not be omit-

ted inadvertently because cervical invasion was not

picked up in pre-operative assessment. Combining both

MRI and gross examination of specimen increases the

sensitivity further to 56%. Achieving a higher sensitivity

at the expense of a lower specificity is acceptable because

omission of lymphadenectomy in a Stage 2 patient is un-

desirable and postoperative radiotherapy may become

necessary.

The present study had an advantage of being a single

study with a large sample size. The present limitations in-

clude a retrospective design which may cause selection

bias. For example some high stage cases may not have

MRI performed because surgery is not planned. Both sur-

geons and pathologists were not blind to the imaging re-

sults and interpretation may be affected by the imaging

result. 

Conclusion

MRI performed in service-base centre has comparable

performance to published data in diagnosing cervical in-

vasion by endometrial cancer. The accuracy is high but

the sensitivity is unsatisfactory. MRI cannot be recom-

mended as a sole assessment method for cervical invasion

by endometrial cancer because of low sensitivity. Higher

sensitivity can be achieved when it is used in combina-

tion with gross examination of the uterine specimen. 
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