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Value of 3D Ultrasound in the Management of
Suspected Asherman’s Syndrome

Jaime Knopman, M.D., and Alan B. Copperman, M.D.

OBJECTIVE: To assess the value of 3-dimensional (3D)
ultrasound in the management of patients with suspect-
ed Asherman’s syndrome.

STUDY DESIGN: A case
series of 54 infertile patients
who presented to a tertiary
care center between 1998 and
2004 with suspected Asher-
man's syndrome underwent
both Iy f{’z(wziwﬂgwqa aphy
and 3D ultrasound prior to
hysteroscopy. — Sensitivity

3D ultrasound provides a more
accurate depiction of adhesions and
extent of cavity damage than HSG
in patients with suspected
Asherman's syndrome....

than HSG in patients with suspected Asherman’s syn-
drome, particularly when differentiating severe HUAs

from lower uterine segment outflow obstruction. There-

fore, ¢rading s
ing H5G to clas
of z‘{’i'-»i’ﬁ%e? should be ;‘é’"é%ﬁf to
include 3D ultrasound find-
ings. (] Reprod Med 2007;
52:1016-1022)

stems utiliz-
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and the ability to attain fer-  e———————————— ale; pregnancy outcome;

tility postoperatively were

calculated.

RESULTS: Intrauterine adhesions (ILLAs) were demon-
strated on 3D ultrasound and HSG in all cases and con-
firmed by hysteroscopy. However, 3D ultrasound had a
sensitivity of 100% and HSG a sensitivity of 66.7% for
correctly grading the extent of IUAs. In 61.1% of cases

in which HSG results were inconsistent with hys-
teroscopy, lower uterine segment outflow obstruction
was present, and HSG misclassified findings as severe
Asherman's with complete cavity obstruction, Postoper-
atively, 90% of patients conceived.

CONCLUSION: 3D ultrasound provides a more accu-
rate depiction of adhesions and extent of cavity damage

three-dimensional image;
ultrasonography.

Asherman’s syndrome is defined as the presence of
intrauterine adhesions either partially or complete-
ly obliterating the uterine cavity. Although a rela-
tively uncommon diagnosis in the general popula-
tion, it is often cited as the etiology of pregnancy
complications in the infertile population.! It most
often develops after dilation and curettage (D&C)
of a recently pregnant uterus; however, it can also
develop following the secondary removal of ;:tlw
cental remnants or postpartum iwmarr%m;.}e or, in
fact, after any intrauterine manipulation, Clinical
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symptoms associated with the syndrome include
menstrual abnormalities, such as hypomenorrhea
or amenorrhea, pelvic pain, infertility and recurrent
pregnancy loss.? The extent of intrauterine adhe-
sions (IUAs) is graded and the severity of disease
classified by extent of cavity obliterated, location of

Grading systems utilizing HSG to
classify the severity of disease
should be revised to include 3D
ultrasound findings.

adhesions within the cavity and character of the ad-
hesions.®
The diagnosis of IUAs has been traditionally lim-
ited to hysterosalpingography (HSG), a simple,
safe, inexpensive, sensitive and minimally invasive
procedure that allows visualization of the uterine
cavity. Furthermore, it provides information re-
garding tubal patency.*> However, since it is an in-
direct means of demonstrating the uterine cavity as
well as the type, extent and exact location of filling
defects, the results are often nonspecific.? In addi-
tion, another potential drawback of HSG is its in-
ability to characterize the uterine cavity beyond
where radiopaque contrast perfuses. Specifically, in
cases of lower segment outflow fract obstruction,
limited information can be derived from HSG (Fig-
ure 1). Therefore, hysteroscopy, which allows direct
visualization of the entire cavity in addition to the
ability to biopsy lesions and lyse adhesions, is con-
sidered the gold standard for the diagnosis and
treatment of [UAs*7 De%piie its limitations, HSG
remains the initial screening tool for detecting
TIUAs, and when intrauterine abnormalities are
demonstrated, therapeutic hysteroscopic resection
of synechiae may be clinically indicated.®
While investigators have studied the diagnostic
accuracy of transvaginal ultrasound (IV5), the ma-
chines utilized were, in most cases, 212.67.912 Use of
3D sonography, which allows interactive visualiza-
tion through multiplanar reformatting, can provide
a more accurate assessment. Therefore, we propose
that use of 3D ultrasonography in patients with
Asherman’s syndrome will improve both diagnos-
tic and prognostic capabilities when compared to
the traditional HSG. The derived images produced
by the 3D machine are more consistent with the lo-
cation of the lesions and the percent of cavity ob-

structed; that ultimately correlates more closely
with prognosis (Figure 2). This study was conduct-
ed to assess the value of 3D ultrasound in the man-
agement of patients with suspected Asherman’s
syndrome.

Materials and Methods

In this case series, from 1998 to 2004, 54 women
were identified during evaluations for secondary
infertility as having Asherman’s syndrome. All pa-
tients were seen at an academic reproductive medi-
cine practice by the same reproductive endocrinol-
ogist and were routinely evaluated with 3D
uiimwund HSG and hysteroscopy. Extent of cavi-
ty damage and severity of disease were defined by
the March grading system.” In this system, adhe-
sions are judged to be severe if more than three
fourths of the uterine cavity is obliterated, aggluti-
nation of the uterine walls or thick bands are pres-
ent, or the ostial areas and upper cavity are occlud-
ed. Adhesions are considered moderate if one
fourth to three fourths is involved, no &ggkzw“ tion
of the uterine walls is present, and o areas and
the upper fundus is only partially involved. Adhe-
sions are considered minimal if less than one fourth
of the uterus is scarred, adhesions are thin or filmy,
and ostial areas and the upper fundus are minimal-
ly involved or clear?
In addition to 3D ultrasound, patients underwent
a thorough infertility investigation, composed of
documentation of ovulation, analysis of semen,
baseline ovarian reserve testing and HSG. Preoper-
ative sonographic evaluation included traditional
2D sagittal endometrial thickness, 3D routine ac-
quisition (collection of anatomy as 3D volume
data), multiplanar display (simultaneous visualiza-
tion of 3 orthogonal scan planes—Ilongitudinal,
transverse and a unique “horizontal” plane—
which often provides views of anatomy often not
attainable using 2D ultrasound imaging) and vol-
ume rendering (use of computer rendering to create
at 3D ultrasound image). For the purpose of stan-
dardization, all patients were evaluated, imaged
and operated on by the same physician. HSG was
performed in standard fashion by placing a catheter
tip within the external cervical os and injecting ra-
diopaque oil-contrast material into the uterine
lumen. All films were reviewed and interpreted by
1 physician. For patients who cycled, the H5G was
scheduled in the proliferative phase of the menstru-
al cycle. Following the preoperative HSG and 3D
ultrasound, appropriate candidates were scheduled




Figure 1 Hysterosalpingogram revealing lower segment
obstruction, Mote that it is not possible 1o evaluate the uterine
cavity superior to the blockage.

for operative hysteroscopy. At the time of hys-
teroscopy, percentage of cavity obstructed, pres-
ence of outflow obstruction and severity of Asher-
man’s syndrome were evaluated. Laparoscopy was
performed in 18/54 (33%) of patients at the discre-
tion of the treating physician. Indications included
suspicion of concomitant intraperitoneal pathology
and high risk of uterine perforation.

The intraoperative technique included careful di-
latation of the cervix and insertion of a 10-mm re-
sectoscope. Precise, tm‘g@t&d resection of IUAs was
performed. When there were isolated islands of en-
dometrium, attempts were made to connect them.
In all cases, attempts were made to restore the nor-
mal uterine anatomy with a minimum of cautery
and trauma. No curettage was performed. Postop-
eratively, a no. 8 pediatric Foley catheter was trans-
cervically inserted into the uterus, and the b balloon
was expanded with 2 mL of saline. In addition, con-
jugated estrogen (2 mg by mouth twice daily) and
doxycycline (100 mg by mouth twice daily) were
administered for at least 10 days toall patients. In
all cases, the Foley catheter either spontaneously
fell out or was removed within 14 days. (All re-
mained in place at least 48 hours)

Postoperative 3D sonograms were performed on

all patients at their postoperative follow-up. The
perwnt cav If‘s ob tmd‘ed and mdumotua thick-
S : ‘“10gen

e

duw ?}w u;miita of thv ivsimcwc’mpv were com-
pared to the results of both the 3D sonogram and
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the H5G to evaluate each procedure’s diagnostic ac-
curacy.

For statistical analysis, the sensitivity of H5G and
3D ultrasound for identifving the presence and
severity of IUAs as well as outflow obstruction
were calculated using hysteroscopy as the gold
standard. Pregnancy rates and live birth data were
also collected for all patients. Informed consent was
obtained for all surgical procedures.

Results

The patients ranged in age from 26 to 49 years, with
a mean age of 35.8. Fifty-three (98.15%) had second-
ary infertility {1 with amenorrhea only) and pre-
sented with a medical history and clinical symp-
toms suggestive of Asherman’s syndrome/IUAs as
the etiology of their reproductive problems. Seven
of 54 (12.96%) patients presented with hypomenor-
rheaand 12 of 54 (22.22%) with amenorrhea. All pa-
tients had a history of antecedent intrauterine trau-
ma preceding their presentation {”{’ ble if}‘
On preoperative H5SG, 22 ;’ 5»1 40

: yhad cavities tﬁhat were > ;xi %
but obstructed {(moderate), and 22/54
(40.74%) had cavities that were >60% obstructed
{(severe). On 3D ultrasound, 30/54 (55.56%) patients
had cavities that were £30% obstructed {(mild),

18/54 (33.33%) had cavities that > 30% but £ 60% ob-
structed (mm‘lcmm) and 6/54 (11.11%) had cavities
that were > 60% obstructed (severe) (Table 1I).

Figure 2 3D sonogram of the patient in Figure 1. Note the
normal contour of th(ﬁ wterus above the obstruction.
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Table I ftiology of 1UAs

Antecedent intramterine No. of % Of
trauma patients patients
1 D&C/DRE 22 36,89
2 DECs/D&Es 15 24.07
3 D&Cs/D&Es 6 11.11
4 or more D&Cs/D&Es 4 741
1 Myomectomy i 1.85
2 Myomectomies i 1.85
1O5 2 3.70
'l Myomectomy & 1 C/S 1 1.85
2 Myomectomies & 1 C/8 1 1.85
Prior hysteroscopy i 1.85

NS4,
D&C = dilation and curettage, D&E = dilation and pvacuation,
/S = cesarean section,

Laparoscopy was performed on 18/54 (33.33%)
patients, and perforations occurred in 2/18 (3.70%)
cases. {(Both occurred in patients who underwent
laparoscopy concomitant with hysteroscopy.)

In 54/54 (100%) of patients the extent of cavity
obstruction and location of lesions found during
hysteroscopy was consistent (defined in this study
as less than a 20% discrepancy in detection of per-
centage of cavity obstructed) with their preopera-
tive 3D ultrasound findings, while the pteﬁpﬁram
results of the HSG were consistent in 36/54
(66.67%) patients. In the 18/54 (33.33%) cases in
which hysteroscopy was consistent with 3D ultra-
sound but not HSG, 11 /18 (61.11%) had evidence of
lower uterine segment outflow obstruction. (In
total, 13 patients demonstrated lower uterine seg-
ment obstruction on hysteroscopy.) In these 11 pa-
tients, the preoperative 3D ultrasound correctly dif-
ferentiated between complete cavity obliteration

and lower segment outflow obstruction. In the 7/18
38.89%) patients who did not have evidence of out-
flow obstruction but had preoperative HSGs that

were inconsistent with hvsteroscopy, 7/7 (100%) of
the HSGs incorrectly overgraded the severity of in-
tracavitary adhesive disease.

Postoperatively, the balloon catheter remained in
place for at least 10 days in 46/54 (85.19%) patients.
In 48/54 (88.89%) patients, the postoperative cavity
was designated adequate to attempt conception
(< 20% of obstruction remaining as seen on 3D ul-
trasound, following 1 operative pmcedum}. The re-
maining 6/54 (11.11%) required additional lysis of
adhesions prior to attaining a cavity adequate to at-
tempt conception. Results of sonographic assess-
ment of endometrial thickness are given in Table I11.

A pregnancy rate of 45/50 (90%) was achieved in
patients who desired fertility; 3/54 (5.56%) did not
desire fertility, and 1/54 (1.85%) were lost to follow-
up. Of those pregnancies, 19/45 (42.22%) were
spontaneous, 8/45 (17.78%) were achieved with in-
jectable gonadotropins and intrauterine insemina-
tion, and 18/45 {40%) were achieved with in vitro
fertilization/ovum donation. The live birth rate
was 35/50 (70%). Neither etiology of Asherman’s

syndrome nor number of prior D&Cs predicted
outcome.

Discussion

There are numerous modalities employed to diag-
nose and classify Asherman’s syndrome. Cor
protocols include use of HS
sonohysterography®!%12 and transvaginal ultra-
sound {both 2D%%1218 and 3D1L1820). The most
widely studied and utilized in current practice is
HSG. Its high sensitivity, which has been repro-
duced in numerous large-scale studies, has tradi-

No, of % OfF No. of Y% OFf
No. of Yo Of patients with patients with patients with patients with
patients with patients with  1UAs detected  [UAs detected 1UAs detected 1UAs detected
1WAs detected  1UAs detected with 3D with 3D with hys- with hys-
WAs with HSG with HSG sonography sonography teroscopy feroscopy
54 100 54 100 54 100
22 40.74 30 55.56 30 55.56
10 18.52 18 33.33 18 33.33
Fo © 22 40.74 8 11 6 11
Lower segment outilow
ahstruction 2 1538 13 100 13 100
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Table 11 Preoperative/Postoperative Fndometrial Thickness on 30 Ultrasound

Preoperative Postaperative

endometrial lining No. of patients % Of patients endometrial lining No. of patients % Of patients
<5 mm i8 <5 mm 1

=5 mm but <7 mm 23 =5 mmbut £7 mm 4

»7 mm 13 7 49

tionally made it the preferred mechanism for
screening patients with suspected IUAs. However,
many studies have shown that HSG produces a
large number of false positive results, specifically in
those whose cavities contain lesions other than
IUAs, such as cervical stenosis, endometrial polyps
and myomas.®!! Furthermore, as the image pro-
duced by HSG is determined by contrast perfusion,
the ability to evaluate the entire cavity and accu-
rately assess the grade of disease is limited, notabl y
in patients with ad hesions in the lower uterine seg-
ment. Bven in cavities with < 10% of scar tissue, the
presence of adhesions in the lower segment will
limit contrast perfusion and affect the quality of the
HSG and assessment of the severity of disease.
Therefore, patients with basically normal cavities
(< 10% scar tissue) but the presence of adhesions in
the lower segment will have H5Gs similar to those
in patients with severe disease (>50%), and their
disease classification and thus management of dis-
ease will be incorrect (Figures 3 and 4). In addition,
even in cases without i{:twcr tract obstruction, H5G
overgraded the severity of adhesions in this study
due to decreased clarity in comparison to 3D ultra-
sound. Additional imaging could assist the surgeon

Figure 3 Frontal plane demonstrating a cavity with < 10%
scarring. Mormal cavity with outflow obstruction.

by preoperatively presenting a more precise map of
the intrauterine pathology.

Sonohysterography (SHG) has been studied for
its utility in identifying IUAs; however, despite a
few small studies and case reports®10.21 that
demonstrated diagnostic accuracy superior to that
of HSG, a larger study concluded that both 2D SHG
and HSG have similar sensitivity with high false
positive rates.!! It has been i:’*?i}}}('!‘aif‘d that adding
3D imaging to SHG may improve these results. 1
Conv mtmnai 2D TVS has also been utilized, but be-

cause conflicting data has been produced, its effica-
¢y in diagnosing and prognosticating Asherman’s
remains questionable.5”9 While Fedele et al and
Shalev et al demonstrated, in small series, the abili-
ty to achieve useful information with 2D TVS, these
results have been difficult to reproduce.”? In fact, in
a series published by Soares et al, 2D TVS failed to
detect [IUAs in any of the 4 cases studied and gave 3
false positive diagnoses.® Sylvestre et al also kmiged
at the efficacy of 2D ultrasound (in a series of 209
patients) and showed a sensitivity of 97% and spec-
ificity of 11%, suggesting that while 2D ultrasound

can be an effective screening test, there are a large
number of false positive IUA results, most com-

Figure 4 Frontal plane demonstrating about 50% of cavity
scarred. Abnormal cavity without outflow obstruction.
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monly with respect to polyps, myomas, cervical
stenosis and millerian abnormalities.?t Therefore,
2D ultrasound does not appear fo offer a more ac-
curate diagnostic modality than H5G.#

There are limited studies in English comparing
the diagnostic and prognostic c.«zmbdzim«; of 3D ul-
trasound to those of other modalities. In 1 study,
Sylvestre et al showed an increase in specificity for
3D ultrasound (45%) vs. 2D ultrasound (11%) in the
demonstration of intrauterine lesions.!! They con-
cluded that the addition of the coronal plane was re-
sponsible for the gain in accuracy. 11 The only com-
parable modality, MRI, has hown ;:sromwe in some
case reports, but at a tremendous increase in imag-
ing time and cost.'>17

In this study, we evaluated the ability of 3D ul-
trasound not only to identify the presence of adhe-
sions but also to correctly classify the severity of
disease, most notably with respect to percentage of
cavity obstructed and lower tract obstruction. We
demonstrated that 3D ultrasound had higher sensi-
tivity than HSG in correctly assessing the grade of
cavity adhesion and differentiating lower tract ob-
struction from severe cavity disease. Therefore, as
prognosis in Asherman’s patients is based on sever-
ity of disease, it appears from our data that 3D ul-
trasound more accurately assesses prognosis. Fur-
thermore, we suggest that because data obtained
from 3D ultrasound correlates more closely with
the character and extent of disease, it could be a
helpful tool in predicting fertility outcome postop-
eratively. We attribute a great deal of our high preg-
nancy rates to the preoperative information ob-
tained by 3D ultrasound because its visual images
allowed us to perform a more thorough procedure,
which ultimately resulted in better treatment and
higher success rates. Therefore, we propose that a
clearer preoperative visual picture, such as that pro-
vided by 3D ultrasound, assists in intraoperative vi-
sual capabi ities and that is, combined with good
surgical technique and postoperative care, leads to
successful reproductive outcomes.

As a case series with a single, nonblinded opera-
tor and interpreter, this study was limited. The op-
erator was cognizant of the participant’s preopera-
tive HSG and 3D ultrasound results prior to
performing hysteroscopy. This knowledge could
have biased his intraoperative assessment. There-
fore, the sensitivity values, which favor 3D ultra-
sound as more consistent with the hysteroscopic
findings, could be flawed due to operator bias.
Thus, to fully assess the utility of 3D ultrasound in

the management of Asherman’s, a blinded study in
which the operator is unaware of the results of the
patient’s preoperative studies could be performed.
Unfortunately, this would limit his/her abilities to

"1&31«1\ :

ufiiize the ation qsai:h@wd fi*om i’iw sono-

1:}1&«*11:13, fm ings with trhe am&,zgai t;m%u 25,

In summary, ‘this study was the first to demon-
strate the benefit of 3D ultrasound over HSG in the
management of Asherman’s syndrome. 3D ultra-
sound provides a more accurate depiction of adhe-
sions and extent of cavity damage than HSG in pa-
tients with suspected Asherman’s syndrome,
particularly when differentiating severe [UAs from
lower uterine segment outflow obstruction. There-
fore, grading svstems utilizing HSG to classify the
severity of disease should be revised to include 3D
ultrasound findings.
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