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Objective: To present pressure lavage under ultrasound guidance (PLUG) as a new therapeutic procedure f
selected cases of intrauterine adhesions (IUA).

Design: An open clinical investigation with no control group.
Setting: Teaching hospital.
Patient(s): Seven consecutive patients referred to our department for secondary amenorrhea due to IUA.

Intervention(s): A newly developed technique based on sonohysterography was used to monitor the effect:
of intrauterine injections of saline solution on the continuous accumulation of saline in the uterine cavity for
the mechanical disruption of IUA.

Main Outcome Measure(s): Lysis of intrauterine adhesions, restoration of menses, and increased pregnancy
rate in infertile patients.

Result(s): Five patients with mild IUA obtained satisfactory lysis of adhesions by the use of the PLUG
technique. A second-look hysteroscopy after 1 month showed that filmy adhesions persisted in two patien
with moderate IUA. These adhesions were removed successfully during hysteroscopy. Restoration of mens
was obtained and has continued in all patients. Two of the three infertile patients became pregnant.

Conclusion(s): This technique is safe and ideal as an in-office procedure. PLUG allows complete lysis in
mild IUA cases, and the need for therapeutic, and possibly follow-up hysteroscopy, can be avoided. Ir
moderate IUA cases, the procedure may represent a useful initial step in reducing the need for operati\
hysteroscopy. (Fertil Stefil2001;75:601-6. ©2001 by American Society for Reproductive Medicine.)
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Intrauterine adhesions (IUA) were first re- der ultrasound guidance (PLUG), a therapeutic
ported by Asherman in 1948 (1). They may procedure for selected cases of IUA. It is based
occur following curettage for the evacuation of on sonohysterography, in which various fluids
postabortion or postdelivery tissue. Hysterosal-are injected into the uterine area to improve
pingography, hysteroscopy (2), ultrasound (3), visualization of the uterine cavity (12, 13). This
and recently magnetic resonance imaging (4, 5)prospective study reports our experiences using
have been used to demonstrate the presence dliis technique as a therapeutic tool in selected
IUA. cases of Asherman’s syndrome.

Operative hysteroscopy has fully replaced
dilatation and curettage or blind dissection (6,
7) in the treatment of Asherman’s syndrome.
During the last few years, a series of noninva-
sive methods for the treatment of [IUA has been
introduced (8—11). However, all of these pro-
cedures require radiologic exposure.

MATERIALS AND METHODS

Patient Selection

Seven consecutive patients were included in
the study. They were referred to our depart-
ment from January 1998 to December 1998 for
We recently developed pressure lavage un-reatment of their secondary amenorrhea due to

601



IUA. Three were under the care of our infertility unit due to General Operative Procedure
secondary infertility. PLUG is performed in an outpatient setting.

The clinical hiStOfy of the seven patients included two During the procedure, the patient was p|aced in a dorsal
full-term pregnancies, three curettages after miscarriage, anflnotomy position. Ultrasound scanning with the use of a
two curettages after caesarean section. The mean age of t§&_\Hz endovaginal probe (Aloka SSD-620, Tokyo, Japan)
patients was 32.3 4.8 (age range 2439 years). In all casesyas performed to evaluate the condition of pelvic area and to

amenorrhea was present after some traumatic event, follovptain a detailed visualization of the endometrial echoes.
ing curettage. Two women who had delivered at caesarean

section underwent curettage. Neither one menstruated after After vaginal disinfection, a speculum was positioned and
breast feeding had been stopped. The mean length of time @&f cervical cap applied to the cervix (cervical adapter,
amenorrhea was 9 months (range 6 to 18 months). WISAP, Germany). The adapter we used is available in
Iseveral sizes (small, medium, large) and has two catheters.

All patients underwent testing that included transvagina . .
. . . ._ One catheter allows for the creation of a vacuum; the other
ultrasound scanning and diagnostic hysteroscopy, which

confirmed the presence of IUA. Ultrasonographic finding ofa"OWS for the injection of the saline solution.

IUA was based on the irregular shapes of the endometrial The speculum was then removed to reduce the presence
echoes, with single or multiple interruptions of the echogeniaf any disturbing echo. The 5.5-MHz endovaginal probe,
endometrial line. The hysteroscopy determined the extent ofjith sterile cover, was then inserted. When necessary, a
uterine cavity occlusion and the type of adhesions that werg . 5-MHz convex transducer was used transabdominally for
present, thus allowing for accurate staging of the disease. additional visualization. A 60-mL syringe was then attached

According to March et al. (7), intrauterine adhesions carf© the injection catheter and, under ultrasound guidance,
be classified at hysteroscopy as mild, moderate, or severeSterile saline solution was injected into the uterine cavity
(Figure 1).

e Mild indicates that less than three-fourth of the uterine
cavity is involved. Thin or filmy adhesions are present.
The ostial areas and the upper fundus are minimall
involved or show no adhesions.

Initially, injection of 5 to 10 mL of saline solution must
roceed very slowly to allow for gradual dilatation. Then
Injection was continued, increasing the pressure; the piston
was pushed until the patient started to feel pain, at which

e Moderateindicates that one-fourth to three-fourths of .~ .
: L . ..~ point it was stopped. The same procedure was repeated
the uterine cavity is involved. There is no agglutination several times

of the walls. Only adhesions are present. Ostial areas
and the upper fundus are only partially occluded. When intrauterine adhesions were present, single or mul-
e Severeindicates that more than three-fourths of thetiple irregular filling defects of varying size were found in
uterine cavity is involved. Agglutination of the walls or the uterine cavity. The distribution of the saline solution
thick bands can be present. Ostial areas and the upp@iroughout the uterine cavity was hampered; the turbulent
cavity are occluded. flow generated could be visualized as a hyperechogenic
. . , image. The presence of the cervical adapter prevented the
None of our patients presepted with '°V_Ver uterine segmenﬁ);akage of any saline solution from the cervical canal. There
upper cervical canal adhesions. No patient had menstruate\z,gas a continuous accumulation of the fluid in the uterine
during the months following hysteroscopy. Notwithstanding __ . : . . )
distension of the cavity during hysteroscopy, the adhesiongavny’ and. mechanical disruption of the adhesions could be
would not detach. Even using the tip of the hysteroscope haaonograpmcally documented.

no effect. The injecting of the saline solution was terminated when

Hysterosalpingography was not performed on any of thave could visualize complete distension of the uterine cavity
patients, given that the anatomical information provided b))/vith no residual interruption of the endometrial contour and

the previous procedures was sufficient for the diagnosis anBP filling defects (Figure 2). We then removed the cervical
the staging of the disease. adapter, and administered intramuscular cefazolin (1 g; To-

. . . ] ) _ tacef, Mead Johnson) as an antibiotic prophylaxis.
In this patient series, five of the seven patients had mild
IUA and two had moderate IUA. The transvaginal ultrasound was performed 1 week after

. o , . the PLUG procedure. This procedure was repeated following
Before the start of the investigation, written informed the same protocol when IUA persisted.

consent was obtained from all of the patients, and they had

full knowledge of the procedures to be undertaken. The All patients were treated with an estroprogestinic prepa-
ethics committee of the hospital (institutional review board)ration for 2 months after the procedure and they underwent
approved the study protocol. a second-look hysteroscopy after 1 month.
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Longitudinal section of the uterus during saline injection at the beginning of the procedure. The uterine cavity appears as an
anechoic area and a hyperechogenic band is clearly seen crossing the cavity.Figure 1

NEXT

Coccia. PLUG and treatment of IUA. Fertil Steril 2001.

RESULTS PLUG procedure during the ultrasound examination, or at

the 1-month second-look hysteroscopy.
Safety

No significant complications were observed during or N the two patients who had moderate IUA, ultrasound
after the PLUG procedure. It was usually well tolerated.Sc@nning was performed at the end of the procedure, and the

No patient reported any discomfort that was so severe as tgowever, 1 week later at the ultrasound scan, lysis was
require local or general anesthesia. suboptimal in both patients. Thus, the PLUG procedure was

repeated; the second-look hysteroscopy after 1 month
10-25 mi | ) h q kshowed the persistence of filmy adhesions. In one of these
(range 1025 minutes). In one patient, the procedure 0o Batients the adhesions were removed successfully during

part_icularly long time (25 ’.“‘”“tes). due to extrgva_satiop c’foffice hysteroscopy. The other patient required operative

I|qU|d_ across .the myometru_Jm, whl_ch temporarlly impaired hysteroscopy under general anesthesia.

the visualization of the uterine cavity and required repeated

2- to 3-minute interruptions. Restoration of menses was achieved in all patients after
IUA lysis, and all of the patients have continued to menstru-

d ate. Two of the three infertile patients became pregnant; one

)Jjad a normal delivery, but the other suffered a miscarriage.

The mean duration of the procedure was=1®6 minutes

The mean amount of saline solution injected wast980
mL up to a maximum of 150 mL. The total amount injecte
into each patient varied according to the thickness and e
tension of the adhesions. At follow-up evaluation, no me-
chanical complications or infections were observed.

Efficacy

After the PLUG procedure, the five patients with mild  The treatment of Asherman’s syndrome was revolution-
IUA obtained satisfactory lysis of the adhesions. These reized in the 1970s by hysteroscopy (6, 7). The hysteroscopic
sults were documented by ultrasound at the end of thenanagement of IUA has been effective and ensures lysis of
procedure. No changes were noted either 1 week after thal adhesions. Valle and Sciarra (6) reported a restoration of

DISCUSSION
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Transverse section of the uterus at the end of the procedure. The uterine cavity appears as an anechoic area with regular
contours. The hyperechogenic band clearly visible in Figure 1 is not present.
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menses in 88% of patients, with a delivery rate of 80% andhe adhesions, and a side channel through which an assistant
a spontaneous abortion rate of 18%. could inject radiopaque dye to delineate the uterine cavity
However, hysteroscopy is an invasive procedure that reith its adhesions. The entire procedure was monitored
quires general anesthesia. It is also expensive and is ndfing fluoroscopy. For the majority of patients this in-office
risk-free. Uterine perforation has been reported, but can bRrocedure allows for complete lysis of the adhesions with
minimized by ultrasound guidance (14, 15). Also, minimally Minima! discomfort. The costs are much lower when com-
invasive techniques have been described recently in thBared to hysteroscopic treatment. The only limit of this
literature that can be performed in an outpatient setting, thul€chnique would be, most probably, the radiation exposure.

reducing costs. Our study presents a newly developed IUA-treatment

Ikeda et al. (8) described successful lysis of IUA usingtéchnique based on sonohysterography, where an intrauter-
continuous Ongoing instillation of iodine contrast mediumine injection of saline solution leads to continuous accumu-
through an insemination catheter. All of the patients in theidation of saline in the uterine cavity. Consequently, there is
series required minimal radiation exposure time, presumabljnechanical disruption of adhesions. The procedure is carried
because they had a mild form of the disease. However, th@ut using ultrasound monitoring. The PLUG procedure has
required dose can be unacceptably high in patients who hav&@me points in common with those previously described (8,
more extensive disease and in whom an increased amount 8}- There are also some important differences.

time is required to complete the lysis. PLUG shares many of the same advantages as the previ-
Even more recently, Karande et al. (9) presented a newusly described techniques: reduced invasiveness, minimal
technique for IUA lysis under fluoroscopic control. The costs, minimal discomfort for the patient, and feasibility in
investigators inserted a special catheter through the cervian outpatient setting. It also has additional advantages. The
with a balloon attached to its tip. The inflated balloon pre-PLUG technique is safe. There have been no significant
vented reflux of the contrast medium and held the device irtomplications during or after the procedure. Because PLUG
place. The catheter had a central channel through whichses ultrasound monitoring, there is no radiation exposure.
hysteroscopic scissors could be introduced to help in lysingsiven that prolonged instillation of liquid is possible, com-
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The use of a tool (cervical adapter with two catheters) that
can be introduced into the cervix is one of the reasons for the
Stepwise approach for treatment of patients with IUA. PLUG, success of PLUG. As liquid can be introduced without any

pressure lavage under ultrasound. spillage from the cervical canal, enough pressure can be
obtained to distend the cavity. A hydrodissection-like effect

may be the cause of the intrauterine adhesion disruption.

PLUG is indicated in mild cases of IUA, for which it is
sufficient for the complete lysis of the adhesions. The
PLUG-treated patients had optimal results that were con-
firmed at hysteroscopy 1 month after the procedure had been
I UG I carried out and at subsequent ultrasound scans performed

after 12 and 18 months. This suggests that when there is
/ \ satisfactory lysis at the end of the procedure, a follow-up
hysteroscopy may be unnecessary once lysis is associated
| Completelysis | | ncompletelysis with the restoration of withdrawal bleeding.

Patients with moderate IUA benefited less from PLUG
than did subjects with mild IUA: incomplete lysis was more
frequent in the former. In moderate IUA, repeated PLUG
offered no additional advantage and a hysteroscopic proce-

dure was necessary. However, we found that a first lavage
/ \ under ultrasound guidance could render subsequent lysis

feasible, with the use of in-office hysteroscopy. Thus, there
was no further need for operative hysteroscopic treatment.
This stepwise approach may be particularly helpful in reduc-
ing operating time and eliminating the necessity for general
anesthesia.

Office hysteroscopy l

Complete lysis ] I Incomplete lysis

Severe cases of IUA were not included in this study.
Operative hysteroscopy Based on the existing literature, we believe that there is no
indication for the use of PLUG in these patients. Prognosis is
still very poor in severe IUA. The types of treatment avail-
able have not proved useful because there is no viable

) ) ~endometrium.
plete lysis of IUA can take place exclusively by mechanical

disruption. The procedure can be carried out using limited Bas€d On our experiences, we suggest that patients with
quantities of fluid, thus avoiding the well-known intravasa- Mild IUA should be treated with PLUG. In the event that
tion syndrome that sometimes follows hysteroscopic surf’-UG is not successful in removing the adhesions, in-office
gery, as large quantities of fluids increase the risk of thid!ySteroscopy should be carried out. This is a valid approach
syndrome (16). when there is incomplete lysis. Patients with moderate IUA

should be considered for PLUG as a preliminary step aimed

Patient selection is the critical factor that can determinedt reducing the extent of the hysteroscopic procedure. Pa-
the efficacy of PLUG: the extension and type of adhesiongients with severe IUA should be directly referred for oper-
are the most important predictors of success. The succesg;,e hysteroscopy (Figure 3).

rate of the use of PLUG in our patients with mild to moderate ) ) ) )
IUA was excellent. In all seven patients, functional regen- PLUG is safe and ideal for in-office procedures. It allows
eration of the endometrial lining and the reappearance of°’ complete lysis in patients with mild IUA, thus avoiding

withdrawal bleeding followed optimal morphologic restora- the need for therapeutic and possibly follow-up hysteros-
tion of the uterine cavity. copy. In moderate IUA cases, the procedure may represent a

) . useful first step in reducing the need for operative hysteros-
The aim of this study was to demonstrate that PLUGCOpy_

could restore the menstrual cycle, not necessarily fertility. In
fact, we had only three patients who wished to have childrenReferences
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