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bjective: To investigate the difference of long-term amenorrhea rate in patients with menorrhagia treated by
ndometrial laser intrauterine thermal therapy (ELITT), a new nonhysteroscopic endometrial ablation proce-
ure, versus transcervical hysteroscopic endometrial resection (TCRE).

esign: Randomized clinical study. Healthy volunteers in an academic research environment.

etting: Academic teaching hospital.

atient(s): Premenopausal women with abnormal uterine bleeding.

ntervention(s): Fifty-eight patients were treated with the ELITT procedure and 58 patients with TCRE; both
roups were treated with GnRH agonists before the procedure.

ain Outcome Measure(s): Bleeding status and patient satisfaction after treatment were evaluated as well
s the intraoperative complication rate.

esult(s): At 12 months, the amenorrhea rate was 56% in the ELITT group and 23% in the TCRE group. At
6 months, the figures were 61% for ELITT and 24% for TCRE. No significant complications were recorded
or either procedure.

onclusion(s): Results of this randomized study demonstrate that both procedures are equally effective in the
reatment of menorrhagia. However, the ELITT procedure has proven to be superior in inducing amenorrhea.
Fertil Steril� 2004;82:731–4. ©2004 by American Society for Reproductive Medicine.)
t
g

Menorrhagia affects about 12% to 22% of
omen attending gynecologic clinics. Anemia,

sthenia, and depression are often associated
ith menorrhagia and may be so severe as to

ompromise the patient’s quality of life.
omen suffering from menorrhagia frequently

omplain of problems in interpersonal relation-
hips and of a consequent adverse affect on
heir working lives (1, 2). In the last 20 years,
ndometrial ablation has been used as an alter-
ative to hysterectomy, which is considered the
old standard treatment for menorrhagia (3).
he most widely used ablation procedures have
een electrosurgery and neodymium:yttrium-
luminum-garnet (Nd:YAG) laser under hys-
eroscopic guidance and general anesthesia.
igh success rates have been obtained with

hese procedures, mainly by highly experi-

nced surgeons in uncontrolled studies (4–6). i
Endometrial ablation, which can be consid-
red an advanced form of hysteroscopic surgery,
ntails the risk of excessive absorption of the
rologic solution used to distend the uterine cav-
ty and of uterine perforation (7). Among the
arious nonhysteroscopic endometrial ablation
rocedures recently described (8–12), endome-
rial laser intrauterine thermal therapy (ELITT)
as proved to be an effective modality of treat-
ent for menorrhagia in a clinical trial (13). The

tudy showed the ELITT procedure to be fast and
asy to perform, and to result in higher am-
norrhea rates when compared with other ab-
ative procedures.

Our prospective, randomized study was de-
igned to compare ELITT and transcervical hys-
eroscopic endometrial resection (TCRE) in two
roups of patients affected by dysfunctional uter-

ne bleeding.
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MATERIALS AND METHODS

rom January 1998 to July 1999, 116 patients who attended
ur clinic for menorrhagia were enrolled in this study. All
ualified for the study selection criteria: dysfunctional uter-
ne bleeding (DUB) not associated with organic pathology
nd not responding to medical therapy. All patients under-
ent transvaginal pelvic ultrasound examination, diagnostic
ysteroscopy with endometrial biopsy, blood tests for blood
lotting defects (PT, PTT, fibrinogen, ATIII), and FSH/E2

erum sampling. The diagnosis of menorrhagia was based on
ssessment of menstrual blood loss using a pictorial chart
14). The institutional review board of University of Palermo
pproved the study protocol.

Because this was a randomized study, patients had given
heir informed consent to either ELITT or TCRE. Using a
omputer-generated list of randomization, we assigned 58
atients to the ELITT procedure, and 58 patients to TCRE.
oth groups were treated with GnRH agonists in the form of
single SC depot (3.75 mg) injection.

The ELITT diode laser system emits, on three channels
imultaneously, an 830-nm laser light that passes through a
exible quartz fiber to an intrauterine device. This device is
omposed of three fibers that ensure circumferential diffu-
ion inside the uterine cavity; the active laser light diffusion
ength of the two lateral fibers is 3 cm, versus 4 cm for the
entral fiber. The fibers adhere to the uterine walls and
niformly distribute the laser beam over the endometrium
rom the fundus to the isthmus of the uterine cavity. This
rocedure exploits the thermic and coagulative properties of
he laser beam, so the uterine device does not need to touch
he walls of the uterus. Thus, the poorly accessible cornual
ndometrium also can be ablated.

The cervical canal is first dilated up to 7 mm, and the
losed diffuser device is then introduced into the uterine
avity. When it reaches the fundus, the operator opens the
ateral fibers, giving the system an inverted triangular
hape that adapts to the uterine cavity. The laser is acti-
ated for 7 minutes in a continuous tissue exposure mode
n three consecutive steps; distension fluid is not required
or this procedure.

The TCRE procedure was performed with a 27-F opera-
ive hysteroscope equipped with a high-intensity light source
nd a video system. The resectoscope was connected to a
igh-frequency electrical current system and a continuous
ow system for the infusion under pressure of a nonelectro-

ytic urologic fluid (Karl Storz, Tuttlingen, Germany). We
sed a rollerball to coagulate the cornual and fundal endo-
etrium, and a 7-mm diathermic loop to resect the remain-

ng endometrium. At the start of the procedure, the cervical
anal was dilated up to 10 mm.

All patients of the ELITT group underwent hysteroscopic

ontrol immediately before and after the procedure; an ab- m

32 Perino et al. ELITT versus TCRE
ominal ultrasound control was performed in the cases for
hom there was any doubt on the correct insertion of the probe.

At 12 and 36 months postoperatively, our patients com-
leted a questionnaire designed to reveal menstrual changes,
o relate symptoms as anxiety, depression, and asthenia, and
o ascertain the level of patient satisfaction (very satisfied,
atisfied, dissatisfied).

After the treatment and at 12 and 36 months, the women’s
leeding status was evaluated with the pictorial blood loss
ssessment chart (PBAC score) of Higham et al. (14); as a
iagnostic test for menorrhagia, a pictorial chart score of 100
r more was found to have a specificity and sensitivity of
80%. The score is 0 points: amenorrhea, absence of men-

trual flow; 11 to 30 points: spotting, hypomenorrhea; 31 to
00 points: eumenorrhea; above 100 points: menorrhagia.
he PBAC itself consists of a series of diagrams represent-

ng lightly, moderately, and heavily soiled tampons or tow-
ls/napkins, on which the patient marks an appropriate box at
he time that each item of sanitary protection was discarded.
o standardize the PBAC scores, all the patients enrolled in

he study were supplied with the same model and size of
ampons and towels (Procter & Gamble, Fater s.p.a. Pescara,
taly). After their menses, patients returned the pictorial
hart together with all the soiled sanitary material. The score
ssigned was 1 for each lightly stained tampon, 5 for a
oderately soiled tampon, and 10 for a tampon completely

aturated with blood. Similarly, the towels were given scores
f 1, 5, and 20. Small and large clots were scored 1 and 5,
espectively. Success of the ELITT procedure was defined as
posttreatment score of 75 or less.

A visual analogical scale (VAS) from 1 to 10 served to
stablish the degree of postoperative pain.

Data were analyzed with computerized statistics. Consid-
ring an amenorrhea rate with TCRE of 40% (13, 15), we
eeded to enroll 107 patients to have an 80% chance of
etecting a minimum of 20% difference in amenorrhea be-
ween the two techniques. We used Student’s t-test to ana-
yze normally distributed continuous variables, and the chi-
quare test to examine independent nominal data. P�.05 was
onsidered statistically significant.

RESULTS
Patient characteristics are summarized in Table 1. There

ere no statistically significant differences in terms of age,
ean cavity length, duration of menstrual flow, or dysmen-

rrhea between the two groups of patients. The bleeding
core (14) was slightly, but not statistically significantly,
igher for the patients who underwent ELITT.

Unlike the ELITT procedure, which is preset to last 7
inutes after dilatation, the duration of the TCRE procedure

s conditioned by two factors: the skill of the surgeon and the
ndometrial thickness. In this study, TCRE lasted longer (16

inutes) than ELITT (Table 2). No significant complications

Vol. 82, No. 3, September 2004
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nd no cases of excessive fluid absorption consequent to
CRE were recorded. Twelve hours after surgery, the post-
perative pain was significantly greater in the ELITT group
han in the TCRE group (P�.05) (see Table 2).

Postoperative evaluation of bleeding status is reported in
able 3. Differences in the rate of amenorrhea are the most
triking feature of this study: at 12 and 36 months after the
rocedures, 62% and 59% in the ELITT group and 25% and
4% in the TCRE group, respectively, were amenorrheic.
hese results were statistically significant (P�.05). On a
ultiple-choice questionnaire, most women in both groups

xpressed a high degree of patient satisfaction that was
ndependent of age, or duration or severity of the symptoms
Table 4).

Two patients in the ELITT group and three patients in the
CRE group were lost to follow-up. Three women in the

T A B L E 1

reoperative patient characteristics.

atient characteristics
ELITT

(n � 56)
TCRE

(n � 55)
P

value

ge (y)
Mean (�SD) 41.4 (4.3) 41.9 (3.8) NS
Range 36–48 36–48 —

umber of children:
Mean (�SD)

1.9 (0.8) 1.8 (1.1) NS

ean cavity length 7.6 (0.8) 7.5 (0.8) NS
eriod � 5 daysa 35 (60%) 33 (57%) NS
ysmenorrheaa 32 (55%) 35 (60%) NS
leeding score: mean (�SD)b 167.2 (36.5) 162.5 (41.2) NS
ain score (VAS): mean (�SD)c 5.1 (3.3) 5.6 (1.9) NS

ote: Student’s t-test for P value. NS � not statistically significant.
Chi-square test for P value.
PBAC score.
VAS scale (1–10).

erino. ELITT vs. TCRE. Fertil Steril 2004.

T A B L E 2

peration features and complications.

eature ELITT TCRE P value

perating time: mean
(�SD)a

7.1 (0.01) 16.4 (7.8) �.001

terine perforation 0 0 —
rocedure abandoned 0 0 —
rinary tract infectiona 1 2 NS
etreatment
Hysterectomyb 3 (5%) 5 (9%) NS

ain score after surgery:
mean (�SD)a

4.4 (2.2) 3.7 (1.4) �.05

ote: NS � not statistically significant.
Student’s t-test.
Chi-square test.
Perino. ELITT vs. TCRE. Fertil Steril 2004.

ERTILITY & STERILITY�
LITT group and five women in the TCRE group later
nderwent hysterectomies because of persistent symptoms
see Table 3).

DISCUSSION
The first reports of hysteroscopic endometrial ablation

ere by DeCherney and Polan (16) who used the resecto-
cope to treat “intractable uterine bleeding,” and by Goldrath
t al. (17) who used the Nd:YAG laser to treat menorrhagia.
n the last 20 years, endometrial ablation with these tech-
iques has become an accepted modality of treatment for
atients with dysfunctional uterine bleeding. However, a
igh level of skill is required to perform the operative
ysteroscopy; moreover, the procedure entails some risk of
ntraoperative and postoperative complications (18–22). Re-
ently, the MISTLETOE study reported two deaths out of
0,686 endometrial resection and ablation procedures per-
ormed for menstrual disturbances (23).

Various endometrial destructive techniques have emerged
s alternatives, and these procedures have been described as
afe, fast, easy to use, and as effective as “traditional”
ysteroscopic surgery (10–12). Donnez et al. (13) published
he results obtained in 100 patients affected by menorrhagia
ho were treated with the new ELITT procedure. In this

tudy, the amenorrhea rate was 71%, and the rate of amen-
rrhea or severe hypomenorrhea was 90% after 1 year of

T A B L E 4

atient satisfaction after treatment.

Level of
satisfaction

ELITT TCRE

12 months 36 months 12 months 36 months

ery satisfied 50 (89%) 50 (89%) 47 (85.5%) 48 (87%)
atisfied 3 (5.5%) 2 (4%) 3 (5.5%) 2 (4%)
issatisfied 3 (5.5%) 4 (7%) 5 (9%) 5 (9%)

T A B L E 3

leeding status at 12 and 36 months.

Bleeding status

ELITT TCRE

P
valuea

12
months

36
months

12
months

36
months

menorrhea 35 (62%) 33 (59%) 14 (25%) 13 (24%) �.05
potting 7 (12%) 9 (17%) 4 (7%) 4 (7%) NS
ypomenorrhea 10 (18%) 7 (12%) 31 (57%) 30 (55%) �.05
umenorrhea 2 (4%) 4 (7%) 2 (4%) 3 (5%) NS
enorrhagia 2 (4%) 3 (5%) 4 (7%) 5 (9%) NS

ote: NS � not statistically significant.
Chi-square test.

erino. ELITT vs. TCRE. Fertil Steril 2004.
erino. ELITT vs. TCRE. Fertil Steril 2004.
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ollow-up reevaluations. Donnez et al. (13) observed that
hese rates are much higher than those reported after proce-
ures such as electrosurgery or intrauterine thermal balloon
herapy.

These new procedures are totally “blind” and do not
equire hysteroscopic control; moreover, because no distend-
ng medium is used, there is no risk of fluid overload. A pilot
tudy showed that ELITT destroys the entire endometrium:
acroscopic inspection of uterine sections showed diffuse
hitening of the mucosa and of the superficial layers of the

djacent myometrium. These features were histologically
elated to intense coagulative phenomena, which explains
he clinical results of the procedure (24). Our hysteroscopic
ndings after ELITT procedure confirm these data.

In a recent study, Cooper et al. (15) performed a random-
zed, controlled trial comparing the new technique of micro-
ave endometrial ablation (MEA) with TCRE in women
ith heavy menstrual loss. These investigators concluded

hat MEA may be considered a suitable alternative to TCRE.

More recently, Bain et al. (18) in a randomized trial
MEA vs TCRE), concluded that, 2 years after the treatment,
9% of women in the MEA group and 67% in the TCRE
roup were totally or generally satisfied. Both techniques led
o statistically significant reductions in bleeding patterns,
ith amenorrhea rates of 47% in the MEA group and 41% in

he TCRE group. These investigators concluded that MEA
as a suitable alternative to TCRE.

In a multicenter study using uterine thermal balloon ther-
py for the treatment of 300 patients with menorrhagia,
mso et al. (10) reported a 27% rate of amenorrhea or

potting at the end of the follow-up period.

In our present study, the primary outcome measure was a
ariation in bleeding status and increased patient satisfac-
ion. The amenorrhea rate after ELITT was statistically sig-
ificantly higher (P�.005) than after TCRE. At 12 months,
he amenorrhea rate was 62% in the ELITT group and 25%
n the TCRE group. At 36 months, the figures were 59%
ELITT) and 24% (TCRE). In our groups of patients, ELITT,
n easy-to-perform procedure, proved to be as effective as
CRE in terms of the degree of satisfaction; indeed, no statis-

ically significant difference has been recorded in our study.

The patients in our study experienced no major intraop-
rative or postoperative complications. Indeed, no uterine
erforation and hemorrhage nor thermal damage to pelvic
iscera has been recorded. All uterine devices used in this
tudy were retrieved intact from the uterus.

The ELITT procedure has some advantages over TCRE.
t is faster and easier to perform in that it requires the same
evel of skill as inserting an intrauterine device. However,
ven though this procedure does not require hysteroscopic
uidance, to avoid any potential damage in the cases when
e had any doubt about dilatation and probe insertion, an

ltrasound control was performed before the laser beam was

34 Perino et al. ELITT versus TCRE
eleased. Questions about potential misplacement of the probe
ccurred in only 3 out of the 58 cases in the ELITT group.
evertheless, we recommend a very careful attitude when using

his new technology for global endometrial ablation.

Our randomized study has shown that ELITT is an effec-
ive procedure in improving the quality of life of patients
ith menorrhagia. As further studies confirm the absence of
ajor complications, this technique may become a valid

lternative to traditional hysteroscopic endometrial resection.
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