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Fertility and Reproductive Health Institute of Northern Califarnia, San Jose, California

Objective: To gvaluate the use of sonohysterography for uterine sereening before IVE.

Design: Prospective screening with sonohysterography and comparison with available hysterosalpingographic and hyst-
eroscopic evaluations

Setting: Private practice

Patient(s): Seventy-two women undergoing IVF-ET using their own or donor eggs.

Intervention{s): Sonohysterography was performed by instilling saline into the uterine cavity through an intracervical
balloon catheter; there was concurrent vaginal sonographic visualization in all cases

Main Outcome Measure(s): Sonohysteropraphic findings and pregnancy rates

Resuli{s): Cavitary lesions were detected in 8 (11 1%) of 72 sonohysterographic examinations. Six of 8 cases were
confirmed and treated by hysteroscopy After sonchysterographic evaluation, 35 (48.6%) of 72 patients conceived, resulting
in 23 ongoing or delivered pregnancies, 5 chemical pregrancies, and 5 spomtanecus abortions. No statistically significant
difference was observed in the pregnancy outcome for patients undergoing IVF who had sonohysterography compared with
that for patients undergoing IVF during the same period who previously had a wterine evaluation by a different method The
estimated cost savings per patient undergoing sonohysterography instead of in-office hysteroscopy was $275

Conclusion(s): Sonchysterography offers advantages over in-office hysteroscopy and hysterosalpingography for evalua-
tion of the uterus before IVF (Fenil Steril® 1998;69:841-44 ©1998 by American Society for Reproductive Medicine )
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Structural abnormalities of the uterus and
endometrial cavity may affect reproductive
outcome adversely by interfering with implan-
tation and causing spontaneous abortion (1). In
women undergeing IVE treatment, the inci-
dence of uterine abnormalities has been re-
ported to range from 19%-50% (2-5). Thus,
screening the uterus before proceeding with
IVF has been recommended.

The preferred method for evaluating the
uterus in most studies has been hysteroscopy.
Frequently, hysterosalpingography (HSG) has
been performed during the course of infertility
evaluation before IVF. In the detection of ab-
normalities, however, HSG has been reported
to have a low specificity (4-6) and a false-
negative rate of 10% (4). Moreover, HSG is not
reliable in making a precise diagnosis of ab-
normalities {7}, and it has a high false-positive
rate {8, 9).

The vse of ultrasonography (US) in con-

junction with intrauterine saline infusion sono-

hysterography is an appealing alternative to
hysteroscopy and HSG for uterine screening -
before IVF. Sonohysterography has been found
to be highly sensitive, specific, and accurate in
identifying abnormalities such as myomas, pol-
yps, synechiae, septa, and uterine anomalies
(6, 10-13).

Compared with hysteroscopy, sonohyster-
ography is less invasive and costly, and it al-
lows evaluation of the entire uterus and adnexa
as opposed to just the uterine cavity. In com-
parison with HSG, sonchysterography is better
tolerated, does not reguire the use of radiation,

. and provides better diagnostic accuracy. Thus,
" we chose to evaluate sonchysterography as the

preferred screening method before IVF.

MATERIALS AND METHODS

Beginning in October 1995, 72 consecu-
tively seen patients who were undergoing IVF
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Comparison of IVF cutcome in patients who

underwent sonohysterography and in those who did not.

Underwent scnohysterography

Variable

Yes (n = G2)* No {n +103)* P value
Mean (£ SEM) patient age {y) 355 =04 358 %04 057+
Transferred embryos
Mean (£ SEM) no. of blastomeres 457 +0.20 402+014 0.021
Mean (& SEM) grade 143005 65 £ 0.06 00t
Mean (£ SEM) no wansferred 481 024 449 X017 027
No. of pregnancies (% of patients) 20 (35.7%) 22 (23 4%) 0.08%

* Number of IVF cycles
1 Determined by Student’s r-test
 Determined by one-tziled Fisher's exact test (95% CI, 0.92-2 53}

or donor egg recipient cycles and required uterine evaluation
were screened prospectively with sonohysterography. Sono-
hysterography was performed during the follicular phase
between days 5 and 10. Patients were given doxycycline
prophylaxis for 3 days, with the first dose administered the
day before the procedure.

After the vagina was prepared with povidone-iodine, an
H-§ catheter (Ackrad Laboratories, Cranford, NI} was
placed in the cervix and a balloon was inflated to maintain its
position and prevent the reflux of saline. Occasionally, the
balloon was placed and inflated in the lower portion of the
uterus when it would not remain in the cervix. After evalu-
ation of the upper part of the uterus, the balloon was deflated
to allow inspection of the lower uteras. This technique was
used rather than placement of a temaculum to maximize
patient comfort.

Initially, the pelvis was examined by transvaginal US
using a 5 0-MHz tansducer (Ultramark IV; Advanced
Technology Laboratories, Bothell, WA). After assessment
of the dimensions and shape of the uterus, the adnexa, and
the endometrial lining, sterile saline was infused into the
uterine cavity during vaginal sonographic visualization at
a rate sufficient to distend the uterine cavity. Sagittal and
coronal views were recorded. An examination was con-
sidered normal when no cavitary lesions, distortion, or
undistended regions were detected. Positive findings such
as myomas that did not affect the uterine cavity were
noted. The sonohysterographic findings were discussed
with the patient. The consideration of further diagnostic or
therapeutic interventions was based on each individual
clinical situation

The pregnancy ouicome during the study period for the
patients undergoing IVF who had normal sonohystero-
graphic findings was compared with that for patients under-
going IVF during the same period who had a uterine evalu-
ation by different method (i e, hysteroscopy or H3G). For
purposes of comparison, only IVF cycles were included.
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Cycles that involved the use of frozen embryos, assisted
hatching, and donor eggs were excluded, The Student’s t-test
or the one-tailed Fisher's exact test was used for statistical
analysis.

RESULTS

Seventy-two patients undergoing IVF who ranged in age
from 25 to 43 years were screened using sonohysterography.
Eight (11.1%) cases of cavitary lesions were detected. Five
cases of polyps and one case of a large blood clot were
confirmed and treated by hysteroscopy. A polyp was de-
tected in another patient, which partially prolapsed through
the cervix and was removed in the office before hystero-
scopy An arcuate uterus was diagnosed in the eighth patient;
this was confirmed by HSG but was not treated. Six addi-
tional patients were noted to have intramural and subserosal
myormas that did not affect the cavity. However, a myomec-
tomy was performed in one patient because of growth of the
myoma and the onset of symptoms

After sonchysterographic evaluation, 35 (48 6%) patients
concetved during the study period. In some patients, these
pregnancies occurred after muitiple IVF eycles, frozen em-
bryo cycles, and spontaneous conceptions between cycles.
The patient with the arcuate uterus, 3 patients with polyps,
and 4 patients with myomas conceived. Of the 35 concep-
tions, 5 were chemical pregnancies and 5 resulted in spon-
taneous abortions

The results of the comparison between patients who
had sonohysterography and those who did not are sum-
marized in Table 1. No difference in the mean (*S5D)
patient age (P = 0.57) or the number of embryos trans-
ferred (P = 0.27) was found. A statistically significant
difference was observed in the cellular divisions and the
grades of the embryos at the time of transfer. The embryos
in the sonohysterography group had a higher cellular
division (P<0.05) and grade (P<<0.05) than those in the
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non-sonohysterography group. However, the pregnancy
rates {PRs) between the two groups did not reveal a
statistically significant difference (relative risk, 1.53; 93%
CIL, 0.92-2.53)

DISCUSSION

Evaluation of the uterus for abnormalities that may inter-
fere with implantation and that usually are surgically cor-
rectable is an important part of the screening process before
IVF treatment. Because of the relatively high incidence of
vterine abnormalities in patients undergoing IVF, the routine
use of hysteroscopy has been recommended for screening in
an IVF program (2-5). Compared with hysteroscopy, sono-
hysterography offers similar diagnostic capabilities. More-
over, sonohysterography provides more information regard-
ing the size and location of myomas (14) and can distinguish
between bicornuate and septate uteri {15},

This study demonstrates that the routine use of sonohys-
terography for uterine screening before IVF is feasible and
practical. Sonohysterography is performed easily in the of-
fice with minimal discomfort and risk of infection. All of our
patients who previously underwent HSG or in-office hys-
teroscopy 1eported greatest comfort during the sonohystero-
graphic examination. Although prophylactic antibiotics
should be administered for 3 days, overt infections still may
occur, even in the absence of any sonographic evidence of a
hydrosalpinx (6). None of the patients in this series became
infected. Nonetheless, cervical cualtures should be checked
and patients should be counseled about the possibility of
infection.

In comparison with HSG, sonchysterography is superior
for evaluation of the uterus (16), does not require the use of
ionizing radiation, and eliminates the risk of an allergic
reaction to iodinated contrast medium. In our practice, the
procedure fee for sonohysterography is $275 less than that
for in-office hysteroscopy. The actual cost savings per pa-
tient usually is more than $275 compared with hysteroscopy,
however, because sonohysterography can be scheduled at an
appropriate time for baseline examination of the ovaries
before initiation of an IVF cycle. A separate US examination
would have to be performed if hysteroscopy were used for
uterine screening.

Because of the high specificity of sonohysterography,
confirmation of normal sonohysterographic findings with
hysteroscopy was not performed. All positive findings were
identified correctly as determined by subsequent hystero-
scopy for removal of the intrauterine lesion.

A blood clot was found in a patient with a large intramu-
ral myoma and heavy menstrual flows and could be consid-
ered a false-positive finding. Blood clots may be difficuit to
distinguish from polyps or adhesions, especially if they
cannot be dislodged by insertion of the catheter or by pul-
satile infusion of the saline. In cases in which a blood clot is
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suspected but not positively identified, the patient also may
be offered expectant management with a repeated sonohys-
terographic examination after the next menses.

Despite the Jow probability of a false-negative result with
sonohysterography, all subtle lesions may not have been
detected. Although it is ualikely, even in the event that a
lesion was missed, no deleterious effect on outcome was
apparent. No difference in the PRs was seen between the
patients who had a normal sonohysterographic examination
and the remainder of the patients who had a normal uterine
evaluation by a different method.

Although no statistically significant difference in the PRs
was observed between the sonchysterography group and the
non-sonohysterography group, the former had a higher PR.
Because there was no difference in patient age or the number
of embryos transferred, this finding most likely is a reflection
of the better-quality embryos (grade and progression of
cellular division) that were produced and transferred in the
sonohysterography group. Patient selection bias probably is
responsible for this difference in embryo quality

Patients in the non-sonohysterography group had under-
gone previous uterine evaluations and more often had re-
ceived previous failed infertility treatment. In contrast, pa-
tients in the sonochysterography group tended to be at an
earlier stage in the infertility evaluation and treatment pro-
cess. Thus, the non-sonchysterography group was prese-
lected for patients who had a worse prognosis. The higher
PR in the sonohysterography group, although not statistically
significant, was consistent with the expectations.

Sonohysterography has the ability to detect subtle or mild
abnormalities in the uterine cavity. The significance of these
findings and their effect on fertility are unknown. There is
evidence to suggest that mild alterations of the uterus may
have an adverse effect on IVF pregnancy outcome (5).
However, predicting decreased uterine receptivity on the
basis of the size, location, and character of these abnormal-
ities is not possible al this time. A randomized, prospective,
controlled study of pregnancy outcome is required to enable
more informed decisions regarding the appropriateness of
treating mild defects.

In an IVF program, transvaginal US is a frequently used
imaging modality. Sonchysterography is a technique that
could be incorporated easily into an IVF program with
minimal additional cost and training for use in uterine
screening. Likewise, the uteri of donor egg recipients could
be screened before ET. The practicality, accuracy, and rela-
tive comfort of sonohysterography confers significant advan-
tages over HSG and hysteroscopy. Although hysteroscopy
has been the traditional procedure for uterine screening be-
fore IVF, its invasiveness, cost, and discomfort may favor
the use of sonohysterography Thus, we recommend the
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non-sonohysterography group. However, the pregnancy
rates (PRs) between the two groups did not reveal a
statistically significant difference (relative risk, 1.53; 95%
Ci, 092-253).

DISCUSSION

Evaluation of the uterus for abnormalities that may inter-
fere with implantation and that vsually are surgically cor-
rectable is an important part of the screening process before
IVF treatment. Because of the relatively high incidence of
uterine abnormalities in patients undergoing 1VF, the routine
use of hysteroscopy has been recommended for screening in
an IVF program (2-5). Compared with hysteroscopy, sono-
hysterography offers similar diagnostic capabilities. More-
over, sonohysterography provides more information regard-
ing the size and location of myomas (14) and can distinguish
between bicornuate and septate wieri (15}

This study demonstrates that the routine use of sonohys-
terography for uterine screening before IVF is feasible and
practical. Sonohysterography is performed easily in the of-
fice with minimal discomfort and risk of infection. All of our
patients who previously underwent HSG or in-office hys-
teroscopy reported greatest comfort during the sonohystero-
graphic examination. Although prophylactic antibiotics
should be administered for 3 days, overt infections still may
occur, even in the absence of any sonographic evidence of a
hydrosalpinx (6). None of the patients in this series became
infected. Nonetheless, cervical cultures should be checked
and patients should be counseled about the possibility of
infection.

In comparison with HSG, sonohysterography is superior

for evaluation of the uterus (16), does not require the use of

ionizing radiation, and eliminates the risk of an allergic
reaction to iodinated contrast medivm. In our practice, the
procedure fee for sonohysterography is $275 less than that
for in-office hysteroscopy. The actual cost savings per pa-
tient usually is more than $275 compared with hysteroscopy,
however, because sonohysterography can be scheduled at an
appropriate time for baseline examination of the ovares
before initiation of an IVF cycle. A separate US examination
would have to be performed if hysteroscopy were used for
uterine screening.

Because of the high specificity of sonohysterography,
confirmation of normal sonohysterographic findings with
hysteroscopy was not performed. All positive findings were
identified correctly as determined by subsequent hystero-
scopy for removal of the intrauterine lesion.

A blood clot was found in a patient with a large intramu-
ral myoma and heavy menstrual flows and could be consid-
ered a false-positive finding. Blood clots may be difficult to
distinguish from polyps or adhesions, especially if they
cannot be dislodged by insertion of the catheter or by pul-
satile infusion of the saline. In cases in which a blood clot is
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suspected but not positively identified, the patient also may
be offered expectant management with a repeated sonohys-
terographic examination after the next menses.

Despite the low probability of a false-negative result with
sonohysterograply, all subtle lesions may not have been
detected. Although it is unlikely, even in the event that a
lesion was missed, no deleterious effect on outcome was
apparent. No difference in the PRs was seen between the
patients who had a normal sonchysterographic examination
and the remainder of the patients who had a normal uterine
evaluation by a different method

Although no statistically significant difference in the PRs
was observed between the sonohysterography group and the
non-sonohysterography group, the former had a higher PR.
Because there was no difference in patient age or the number
of embryos transferred, this finding most likely is a reflection
of the better-quality embryos {(grade and progression of
cellular division) that were produced and transferred in the
sonohysterography group. Patient selection bias probably is
responsible for this difference in embryo quality.

Patients in the non-sonohysterography group had under-
gone previous uterine evaluations and more often had re-
ceived previous failed infertility treatment. In contrast, pa-
tients in the sonohysterography group tended to be at an
garlier stage in the infertility evaluation and treatment pro-
cess. Thus, the non-sonchysterography group was prese-
lected for patients who had a worse prognosis. The higher
PR in the sonohysterography group, although not statistically
significant, was consistent with the expectations.

Sonohysterography has the ability to detect subtle or mild
abnormalities in the uterine cavity. The significance of these
findings and their effect on fertility are unknown. There is
evidence to suggest that mild alterations of the uterus may
have an adverse effect on IVF pregnancy outcome (5)
However, predicting decreased uterine receptivity on the
basis of the size, location, and character of these abnormal-
ities is not possible at this time. A randomized, prospective,
controlled study of pregnancy cutcome is required to enable
more informed decisions regarding the appropriateness of
treating mild defects.

In an IVF program, transvaginal US is a frequently used
imaging modality. Sonchysterography is a technique that
could be incorporated easily into an IVFE program with
minimal additional cost and training for use in uterine
screening. Likewise, the uteri of donor egp recipients could
be screened before ET. The practicality, accuracy, and rela-
tive comfort of sonohysterography confers significant advan-
tages over HSG and hysteroscopy. Although hysteroscopy
has been the traditional procedure for uterine screening be-
fore IVF, its invasiveness, cost, and discomfort may favor
the use of sonohysterography Thus, we recommend the
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