
It is difficult to offer an alternative to an infective
explanation for the present findings. A possible rela-
tion between leukaemia in children under 1 year and
maternal use of drugs such as marijuana'7 cannot be
relevant here, since the period in question (1950-3)
long preceded any appreciable use of such drugs
in Britain. Similarly, a hypothesis about mutations
caused by delayed exposure to immunological chal-
lenges'8 cannot be invoked since it would apply only in
leukaemia occurring later than the ages that show the
excess in this study.
The findings support the hypothesis that prompted

this study-that the presence of large numbers of
servicemen, particularly in rural districts, was con-
ducive to an increase in the incidence of childhood
leukaemia. They also point to an infection transmitted
among adults, as also implied by a recent study of
the effects of the population mixing associated with
increases in commuting. '" The increase was greatest in
children under 1 year, which suggests intrauterine
infection with transmission from the serviceman popu-
lation, presumably-directly or indirectly-by the
husband.
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A randomised trial comparing endometrial resection and abdominal
hysterectomy for the treatment of menorrhagia
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Abstract
Objective-To determine the advantages and dis-

advantages of endometrial resection and abdominal
hysterectomy for the surgical treatment of women
with menorrhagia.
Design-Randomised study of two treatment

groups with a minimum follow up of nine months.
Setting-Royal Berkshire Hospital, Reading.
Subjects-51 of 78 menorrhagic women without

pelvic pathology who were on the waiting list for
abdominal hysterectomy.

Treatment-Endometrial resection or abdominal
hysterectomy (according to randomisation). Endo-
metrial resections were performed by an experi-
enced hysteroscopic surgeon; hysterectomies were
performed by two other gynaecological surgeons.
Main outcome measures-Length of operating

time, hospitalisation, recovery; cost of surgery;
short term results of endometrial resection.
Results-Operating time was shorter for endo-

metrial resection (median 30 (range 20-47) minutes)
than for hysterectomy (50 (39-74) minutes). The
hospital stay for endometrial resection (median 1
(range 1-3) days) was less than for hysterectomy (7
(5-12) days). Recovery after endometrial resection
(median 16 (range 5-62) days) was shorter than after
hysterectomy (58 (11-125) days). The cost was £407
for endometrial resection and £1270 for abdominal
hysterectomy. Four women (16%) who did not have

an acceptable improvement in symptoms after endo-
metrial resection had repeat resections. No woman
has required hysterectomy during a mean follow up
of one year.
Conclusion-For women with menorrhagia who

have no pelvic pathology endometrial resection is a
useful alternative to abdominal hysterectomy, with
many short term benefits. Larger numbers and a
longer follow up are needed to estimate the incid-
ence of complications and the long term efficacy of
endometrial resection.

Introduction
Endometrial resection is gaining widespread accept-

ance as a surgical treatment for menorrhagia. A survey
in August 1990 showed that 36 British centres had
performed a total of over 4000 endometrial ablation
procedures.' Seventy per cent of these were endo-
metrial resections with the urological resectoscope.
The technique was initially used for treating intract-

able uterine bleeding in women who were unfit for
hysterectomy because of blood dyscrasias or extreme
anaesthetic risk.2 Follow up showed that most
remained amenorrhoeic. Transcervical endometrial
resection was subsequently performed for healthy
women who suffered from menorrhagia.3 Most of those
who had a complete resection of the endometrium
became amenorrhoeic.
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Endometrial resection might be an attractive
alternative to hysterectomy for many women with
menorrhagia. The benefits claimed for endoscopic
surgery include less pain, a shorter hospital stay, and
quicker recovery.45 The potential savings that might
accrue from introducing endoscopic surgery in place of
hysterectomy are considerable.56 The enthusiasm of
surgeons and patients alike has resulted in the develop-
ment and promotion of endometrial resection without
controlled trials.7 We conducted a randomised control-
led trial to compare endometrial resection and abdomi-
nal hysterectomy for treating women with menor-
rhagia.

Patients and methods
The study population consisted ofwomen who were

awaiting abdominal hysterectomy for menorrhagia at
our hospital. We excluded those who were known to
have leiomyomata, endometrial or cervical neoplasia,
concomitant ovarian pathology, pelvic inflammatory
disease, or endometriosis.8 Ethical approval for the
protocol was obtained from the west Berkshire health
authority ethics and research committee. Women who
participated in the study gave informed consent. They
were advised that endometrial resection might not
renderthem amenorrhoeic and that ifperiods continued
after resection contraceptive measures should be used.

Suitable women were assessed by history, physical
examination, and pelvic ultrasonography with a
vaginal probe. Randomisation was by sealed envelope.
Women for endometrial resection were given an
intramuscular injection of medroxyprogesterone
acetate 150 mg four to six weeks before surgery to
reduce endometrial thickness. An intravenous injec-
tion of amoxycillin 500 mg and clavulanic acid 100 mg
was given to ootn groups at 1s
prophylaxis against infectio
performed by experienced su
ing lists. The technique of c

been well described elsewher
Materials used during su

and the time spent by the pat
was noted as the operating

TABLE I-Characteristics ofwomen*
abdominal hysterectomy

Median (range) age (years)
Median (range) body mass index (kg/mi
Median (range) parity

TABLE II-Number (percentage) of
pelvic surgery

Dilatation and curettage
Laparoscopic sterilsation
Caesarean section
Vaginal repair

TABLE III-Surgery and recuperation ofwomen

Endometrial resection

Median (range) Mean (95% CI)

Operating time (minutes) 30 (20-47) 30 5 (27-7 to 33-3)
Hospital stay (days) 1 (1-3) 1l4 (1 2 to 1-6)
Analgesia time (days) 0 (0-2) 0-2 (0 to 0-4)
Recovery time (days) 16 (5-62) 21 3 (12 5 to 30- 1)
Return to work time (days) 14 (5-27) 14 9 (10-3 to 19 5)

*p<OOOOl.

monitored for postoperative morbidity.4 The number
ofnights spent in hospital was calculated as the hospital
stay. Each woman was given a diary to record any
symptoms after discharge from hospital, to note the
first day without analgesic drugs (analgesia time), the
date at which she felt as fit as before the operation
(recovery time), and the date of return to work (return
to work time). Each woman was examined four months
after operation, and pelvic ultrasonography was per-
formed on patients who had had an endometrial
resection. All patients were again interviewed 16
months after the start of the trial.

Seventy eight women were invited to participate.
Nine did not attend for various reasons: already had
hysterectomy (three women), already had endometrial
resection (one), not interested (two), moved (two),
pregnant (one). Sixty nine women were assessed.
Three no longer complained of menorrhagia and did
not require surgery. Ten were considered unsuitable
because of leiomyomata (six women), ovarian cysts
(four), endometriosis (one), and gross obesity (one).
Two declined random allocation because of a prefer-
ence for hysterectomy (one woman) and endometrial
resection (one). Fifty four women were randomised, 26
to endometrial resection and 28 to abdominal hysterec-
tomy. Three were withdrawn before operation: one
woman, randomised to endometrial resection,
requested hysterectomy; another, randomised to
hysterectomy, requested endometrial resection; and
one woman whose hysterectomy was postponed
because of bed shortage was treated elsewhere.

Statistical analysis was performed by using Wil-
coxon's ranked sum test appropriate for two un-
matched, independent samples.

nduction Ot anaestnesia as Results
n. The operations were Fifty one women were studied; 25 had endometrial
irgeons on routine operat- resection and 26 underwent hysterectomy. The groupsedometrial resection has corresponded for age, height, weight, anld parity (table
irgerywere. documented, I). They had a similar history of pelvic surgical
rgery were documented, procedures (table II). Twenty two women in each

timen
.

te operatieng be group worked outside the home: nine women who hadtime. All patients were endometrial resection and 13 who had a hysterectomy
were in full time employment. Fourteen women who

who had endometrial resection or had endometrial resection were admitted to hospital on
the day of operation; three others went home on the

Endometrial Abdominal day of operation. Table III shows the operating time
resection hysterectomy and hospital stay. No woman in either group had a
(n=25) (n=26) blood transfusion.

40(29-51) 40(29-47) There were no intraoperative or early postoperative
24(21-39) 25(20- 32) complications in the women who had endometrial
3 (0-5) 2 (0-6) resection. The average volume of irrigating fluid (1-5%

glycine) used during endometrial resection was
women who had had previous 2887 ml (range 1150-7680 ml). The fluid deficit

averaged 379 (60-1440) ml. Dilutional hyponatraemia
was not recorded in any case. Vaginal bleeding after

Endometrial Abdominal endometrial resection lasted an average of nine
resection hysterectomy
(n=25) (n=26) days (range 0-27 days). This was followed by a

21 (84) 18 (69) serosanguinous discharge for 14 (3-42) days.
13 (52) 14 (54) Complications occurred in 12 women after hysterec-
3 (12) 2 (8) tomy. One woman required resuturing of the vault for
2(8) 2(8) haemorrhage. Early postoperative morbidity after

hysterectomy included catheterisation for urinary
retention (four women), urinary tract infection (two),
wound infection (one), and respiratory tract infection
(one). Two women later attended their general practi-

Abdominal hysterectomy tioners because ofwound infection, and one because of
Median (range) Mean (95% CI) vaginal discharge. Four women required cautery to
50 (3974)* 51 (484 to54 2) vault granulation tissue, one of these under general
7 (5-12)* 7-1 (6-6 to 7 6) anaesthesia.
7 (2-56)* 120 (6-8 to 17-2) Only four of the women who had endometrial

58(11 125)* 60-6 (47-0 to 74-2) resection required any postoperative analgesia. One64 (34-103)* 67-6 (55-8 to 79*4)
woman had backache after discharge; the remainder
were pain free (table III). All of the women who had a
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hysterectomy required postoperative analgesia, and
four specifically noted "wind" pains. The time taken to
achieve full recovery and the length of time spent off
work was notably less after endometrial resection than
after hysterectomy (table III). One woman took part in
a county bowling competition a week after endometrial
resection. The differences for surgery and recuperation
between the two groups (table III) remained highly
significant (p<0001) when the three women with-
drawn after randomisation were included on the basis
of intent to treat.
The follow up after endometrial resection ranged

from nine to 16 months (mean 12 months). Sixteen
women (64%) remained amenorrhoeic. Four women
(16%) had one or more light periods. One woman who
had regular light menstruation after endometrial resec-
tion became pregnant and requested a termination and
sterilisation. The remaining four women (16%) did not
have an acceptable improvement in symptoms and
each of them had a repeat endometrial resection. All
repeat resections were performed six months or more
after the initial operation, and follow up ranged from
two to seven months. No woman in the endometrial
resection group needed hysterectomy.

Table IV shows the theatre and ward costs for the
operations. The average cost of theatre consumables
was £52 for endometrial resection and £92 for hysterec-
tomy; staffing and maintenance in the operating
theatre cost £138 per hour; the marginal cost of a bed
on the gynaecological ward was £60 per day. These
variable costs account for half of all spending at our
hospital. Fixed costs, including capital depreciation,
hospital staffing, and energy, make up the other half.

TABLE Iv-Mean cost (£) per operation

Endometrial Abdominal
resection hysterectomy

Theatre 244 418
Ward 163 850

Total 407 1270

The total cost of any procedure is estimated by first
calculating the variable costs and then adding a factor
of 100% to allow for the fixed costs.

Discussion
The benefits of endoscopic surgery were clearly

shown in this study. Women experienced little or no
pain after endometrial resection, less operating time
was needed, and hospital stay was much shorter than
after hysterectomy. Recovery after hysterectomy took
nearly four times as long as recovery after endometrial
resection. Women spent more than four times longer
off work after hysterectomy than after endometrial
resection. The hospital cost for a hysterectomy was
three times that of an endometrial resection. The cost
to the community in time spent off work is also
considerably more for hysterectomy than for endo-
metrial resection.

During a mean follow up of one year 16% ofwomen
had a repeat endometrial resection for persistent
symptoms of bleeding or pain. Repeat operations
involved removing residual or regenerating islands of
endometrium by using the resectoscope. The pro-
cedure was simple and could be performed in 15-20
minutes. Those women who had a repeat resection
preferred it to hysterectomy.

In women who have not been sterilised the persist-
ence of menstruation after resection may lead to
contraceptive problems. Two women requested sterili-
sation after endometrial resection, one of whom also

had a termination of an unwanted pregnancy. When
regular menstruation continues effective contraception
is important. This might be achieved by early repeat
resection or sterilisation.
We are unable to assess the efficacy of endometrial

resection from this study, particularly as medroxypro-
gesterone acetate may suppress menstrual function for
up to a year.'° Longer follow up may reveal more
women who require repeat resection or possibly
hysterectomy. Encouraging results for the long term
effectiveness ofendometrial ablation were reported in a
recent American study, with some women followed up
for eight years. "

In our larger series of 298 patients who had endo-
metrial resection performed by a single operator up to
the end of December 1990 (unpublished data) 14
women (4 7%) had had a subsequent hysterectomy.
Seven of these failures were in the first 50 cases, and the
hysterectomy rate in the subsequent 248 patients was
only 2 8%. This supports the concept of a learning
curve for the technique, and consistent results can be
expected from the experienced operator.
The inexperienced operator is more likely to

encounter complications such as perforation, haemor-
rhage, or fluid overload.' 12 The small number of
patients in our study does not permit an accurate
assessment of postoperative complications. Febrile
morbidity seems to be more often associated with
abdominal hysterectomy. Although we used prophy-
lactic antibiotics, it is not clear that this is always
necessary for endometrial resection. A previous review
detected a higher incidence of complications after
abdominal hysterectomy than after vaginal hysterec-
tomy."3 The current debate about the treatment of
menorrhagial might well focus on the relative merits of
endometrial resection and vaginal hysterectomy.
More than half of the women who undergo hysterec-

tomy for menorrhagia have no important pelvic path-
ology.' We have shown that endometrial resection can
be used as an alternative to abdominal hysterectomy
for these women. The health service benefits by the
lower cost; the patients have a less painful procedure
with a shorter recuperation. The disadvantages of
abdominal hysterectomy may not be acceptable in
many cases for the surgical treatment of a benign
condition. '3 14

We thank Jenny Sleep for help in setting up the study and
Sally Loveday and Sandra Falkner for secretarial assistance.
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