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Abstract

Hysterosalpingography (HSG) is a useful and widely employed technique which uses X-ray fluoroscopy to
investigate the female genital tract. Fluoroscopy is assessed by a gynaecologist, a physician who is not always
trained to work with ionising radiation. Dose-area product measurements in a group of 34 patients allowed an
estimation of the median effective dose (0,83 mSv) and the median dose to the ovaries (1,63 mGy) of the patient
per procedure. The dose to the staff was estimated using thermoluminescent dosimetry. The following median
entrance surface doses were estimated per procedure: 0,22 mGy to the lens of the eye, 0,15 mGy to the neck at
thyroid level and 0,19 mGy to the back of the hand. The annual eye dose limit could be exceeded if the
gynaecologist is a member of the public.

1. Introduction

Hysterosalpingography (HSG) with water-soluble contrast media is a useful and widely
employed method of investigating the female genital tract. The most common indication to
perform an HSG is infertility. During an HSG, X-ray fluoroscopy is carried out by a
gynaecologist to visualise the genital tract (uterus and Fallopian tubes). Since most patients
(age between 20-40) desire pregnancy and the X-rays are targeted at the gonadal region,
optimisation in terms of dose reduction and image quality is essential. A gynaecologist is a
physician who is generally speaking not trained and used to work with ionising radiation as a
radiologist and therefore not always familiar of the harmful effects to himself and his patient.
Often he is not an occupational exposed worker but a member of the public. This clinical
study is undertaken to estimate the effective dose and organ doses to the patient with respect
to articles 4 and 9 the Euratom 97/43 directive [1] which imposes the European member states
the promotion of the establishment and use of diagnostic reference levels. The doses to the
eye, neck and hands of the staff (gynaecologist) were also estimated by using
thermoluminescent dosimetry.

Several international papers have already been published regarding the patient dose in HSG
[2-6], but no recent papers, to our knowledge, could be found regarding the dose to the staff.

2. Material and Methods

A total of 34 patients were evaluated on a over-couch General Electric Prestilix 1600 DRS
radiographic unit. The input air kerma rate for the smallest field size (12.5 cm) in high dose
rate selection measured on top of the image intensifier with a 15 cm3 ionisation chamber and 2
mm additional copper filtration is 0.68 uGy.s"1. Digital acquisition is used during the
examinations.

The dose area product (DAP) as a measure of radiation dose was determined for each
radiographic and fluoroscopic exposure to each patient. Accordingly, the kilovoltage and
view/projection for each single exposure were documented. The effective dose and doses to
the ovaries and uterus were estimated using the recorded DAP value in combination with
effective dose conversion factors derived from Monte Carlo computer calculations for a
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female mathematical anthropomorphic phantom [7]. These factors are expressed in function
of beam quality, applied kilovoltage and anatomical projection.

For the staff dosimetry, entrance surface doses (ESD) were measured by using
thermoluminescent dosimeters TLD-100H (LiF: Mg, Cu, P) at different positions on the body
of the gynaecologist. Three TLD chips were attached to the skin between the eyes, three to the
skin of the neck at the level of the thyroid and three to the skin of the back of the hands for
each examination. The ESD at one position (eye, thyroid or hand) was calculated as the
average of the three readings. The TLD's were calibrated in air at 96 kVp (= energy used
during ERCP) on the same X-ray unit. They were processed with a Harshaw-Bicron 5500
TLD reader and annealed in a PTW-TLDO oven. The gynaecologist wears a wrap around
apron with 0,25 mm lead equivalence as personal protection.

3. Results and discussion

3.1. Dose to the patient

An overview of the patient exposure data per HSG procedure in terms of dose area product
(DAP), fluoroscopy screening time, ovarian dose, uterus dose and effective dose is presented
in table 1. 80 % of the dose to the patient is due to the contribution of fluoroscopy. Since the
data presents not a normal distribution, the 1st quartile, median, 3rd quartile and maximum
values are provided besides the mean.

Table 1. Patient exposure data evaluated for 34 examinations

Exposure indicator

Dose Area Product (Gy cm2)
Fluoroscopy screening time
(s)
Ovarian dose (mGy)
Uterus dose (mGy)
Effective dose (mGy)

Hysterosalpingography (34 studies evaluated)
Mean

5,62
58

2,70
4,06
1,39

1st quartile

3,54
34

1,36
1,81
0,70

Median

4,30
43

1,63
2,15
0,83

3rd quartile

6,38
66

2,82
4,32
1,44

Maximum

23,2
210

15,5
27,8

8,53

From the data in table 1 can be seen that the exposure to the patient shows a large variation.
This can easily be understood considering the influence of the patient size on the tube load
and the variation in the assessed screening time according to the conduct of the procedure and
the patient condition. The effective dose of the HSG patient is comparable to the dose
resulting from other conventional radiological examinations. Table 2 compares our data to this
from other studies previously published in literature.

All the values presented are median values recorded on digital units unless stated different.
The data shows a large variation due to the difference in radiographic equipment, applied
clinical technique and statistical analysis.
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Table 2. Comparison of HSG dosimetric data published in literature

Study

This study
[2]

[4f
[6]°

[5f
[3]

Sample
size

34
21*
24
40
16*
16
35
41

a mean values
* analogue unit

Fluoroscopy
screening time (s)

43
15
12
40

DAP
(Gy.cm2)

4,30

0,22

4,42
2,07

7,13

Ovarian
dose (mGy)

1,6
3,1
0,5
2,8

4,5
4,6

Effective
dose (mSv)

0,83

1,95
3,10

3.2. Dose to the staff

Table 3 shows an overview of the entrance surface doses to the forehead, neck and hand of the
gynaecologist. A comparison is made to staff doses from other interventional radiological (IR)
procedures previously published in literature. Due to the lack of HSG staff dose data in
literature, no comparison could be made for this procedure. The data shows that staff doses in
HSG are rather low compared to those from more complex IR procedures. In HSG, the staff is
located at a very short distance to the area of exposure but the beamload and fluoroscopy
screening times are low compared to more complex IR procedures where screening times are
often between several minutes up to a half hour.

Table 3. Entrance Surface Dose (ESD) per HSG procedure for the eye, neck and hand of the
staff, compared to other dosimetric data previously published in literature

Study

Present

[8]

[9]
[10]

[11]

Procedure

HSG

Cardiac IR

Cardiac IR
Percutaneous
renal surgery
Various IR

Sample
size

34

5

8

30

Median
3rd quart.
Maximu
m
Maximu
m
Median
Median

Mean

ESD (mGy)
Eye

0,22
0,26
0,28

0,15

0,24
0,19

per procedure
Thyroid

0,15
0,19
0,21

0,34

0,10

Hand

0,19
0,25
0,29

0,65

0,30
0,23

1,5

4. Conclusions

This study investigated the patient and staff doses during hysterosalpingography (HSG) The
third quartile values of the ovarian dose and the effective dose for a group of 34 patients were
2,82 mGy and 1,44 mSv respectively. The measurements show that the dose-area product
(DAP) is an easy tool to guard the patient dose during the examination. This is strongly
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advised since the gonadal region is exposed and all patients are young women who desire
pregnancy.

Considering an average of 85 annually performed HSG examinations and the data (third
quartile values) presented in table 3, the gynaecologist would receive an annual ESD of 22
mGy at eye level, 16 mGy at thyroid level and 21 mGy to the skin of the hand. This is, in
general, lower than doses to staff-members who perform more complex IR procedures
(angiography and cardiology) but the gynaecologist is often a member of the public who is not
trained to work with ionising radiation. Moreover, the annual dose limit of 15 mSv to the lens
of the eye could be exceeded. From the view of patient protection, it is clear that
gynaecologists who perform HSG should be properly trained to use ionising radiation and
especially in limiting the fluoroscopy screening time. He should also be a member of the
occupational exposed workers.

It is advised that HSG should be included in future clinical multi-center patient and staff dose
surveys at national and international level.
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