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New abdominal and vaginal hysterectomy techniques, such as classic intrafascial serrated edged
macro-morcellator (SEMM) hysterectomy (CISH), by pelviscopy/laparoscopy or laparotomy, and
intrafascial vaginal hysterectomy (IVH), are both essentially supravaginal techniques. It has been
claimed that they give a prophylaxis against cervical stump carcinoma by coring out the cervix with
the SEMM. We set out to answer two questions: 1) How can vaginosonography help to choose an
adequate SEMM diameter so that the cervical mucosa and transformation zone are completely re-
moved, and 2) How often do cervical glands remain after the coring out procedure? We were able to
show a good correlation between sonographic and histological morphology by giant and serial sec-
tions. In 253 CISH operations, resection of both endocervix and transformation zone was complete
in 92.9%. Dysplasias were always removed completely; only 18 cervical cores exhibited healthy
glands (retention cysts) in the resection margin. Therefore, CISH procedures should be able to pre-
vent most of the cervical stump carcinomata that follow traditional supravaginal hysterectomy, but
only long-term follow-up will give the final proof.
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histomorphology, cervical cancer prophylaxis, cervical dysplasia

INTRODUCTION

New hysterectomy techniques have been developed that
claim to combine the minimal invasive approach of the
supracervical method with the carcinoma prophylaxis of
total hysterectomy (1,2). The procedures of classic in-
trafascial SEMM hysterectomy (CISH) and intrafascial
vaginal hysterectomy (IVH) are suitable for this purpose,
because a new instrument, called the serrated edged
macro-morcellator (SEMM), removes the cervical mu-
cosa while the pericervical tissue remains intact. The
SEMM cores out the central part of the cervix and has a
diameter of 10, 15, 20, or 24 mm. It is centered on the cer-
vical canal with the aid of a previously placed guide rod
and a circular distance holder where it functions as an in-
tegral part ofthe calibrated uterine resection tool (CURT).
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The cored-out tissue cylinder is suitable for precise histo-
logical evaluation, so that the resection margins may be
examined as in cone biopsies.

MATERIALS AND METHODS

Patient Selection

We included only patients with benign uterine disease re-
quiring hysterectomy. To plan the adequate procedure, we
performed a bimanual vaginal examination and wet prepa-
ration to rule out a vaginal infection. In patients with men-
orrhagia, dilatation and curettage was performed first to
exclude endometrial carcinoma. WeconsideredCISH only,
if Papanicolaou smear and colposcopic findings were nor-
mal; otherwise, a cervical carcinoma had to be ruled out.
All benign diseases of the uterus that could not be treated
conservatively wereconsidered as an indication for the pro-
cedure. Vaginosonography served to rule out malignancy
and to take the measurements (see below) required to



72 E. LEHMANN-WILLENBROCK et al.

choose the adequate size of the CURT, i.e., 10, 15, 20, or
24 mm outer diameter. In some patients, we see ectropion
such that its diameter exceeds the diameter of the cervix at
its narrowest point. In these patients, a conization is per-
formed as part of the procedure (see Fig. 7). In most pa-
tients this can be avoided ifa large enough CURT is chosen.

Sonographic and Histological Methods

First, we performed a detailed analysis of the first, con-
secutive 34 patients (ages: 30 to 62 years, averaging 41
years) who underwent the CISH procedure for benign uter-
ine pathological changes. In 21 patients CISH was done
by pelviscopy and in 13 patients by laparotomy.
To choose the adequate diameter of the CURT, biman-

ual palpation and vaginosonographic determination of the
maximum diameter of the cervical mucosa were carried
out. In the sonographic B picture, the mucosa is less
echogenic than the surrounding fibromuscular tissue.
A sonographic distinction is not possible between the

cervix and the isthmus uteri. Therefore, we measured the
added length of both. The third parameter evaluated was
the total diameter of the cervix (Fig. 1).

The cervix-cavum-fundus-tissue cylinder was embed-
ded in paraffin. In eight cases, we prepared histological
giant sections; the other 26 cylinders were prepared in se-
rial cuts like a cone, with additional cross-sections in the
isthmus region. Longitudinal sections (Fig. 2) and cross-
sections (Fig. 3) were stained with hematoxylin-eosin. In
all cases, we determined 1) the area of the cervical mu-
cosa; 2) the length of the cervix; 3) the mucosal thickness
at 0, 1, and 2 cm from the external os; and 4) the shortest
distance between endocervical glands/retention cysts and
the outer resection margin.

Having analyzed the first 34 patients thoroughly, we
continued a less extensive analysis until the first 253 CISH
patients from 1991 to 1993 had been investigated.

RESULTS

Sonographic and Histological Findings for the
First 34 Patients

In all specimens, the cervical cavity was complete. In
three patients, a mild squamous epithelial dysplasia (CIN
I) was found in the transformation zone, and in three pa-

Figure Vaginosonographic picture of the uterine cervix, a-a, maximum diameter of cervical mucosa; b-b, added length ofcervix and uterine isthmus;
c-c, total diameter of cervix.



SONOGRAPHIC AND HISTOLOGICAL MORPHOMETRY OF CERVIX 73

Figure 2 Longitudinal section of cervical tissue cylinder. Observe retention cysts close to resection margin.

Figure 3 Cross-section of cervical tissue cylinder. Observe broad fibromuscular margin around narrow band of cervical mucosa.
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tients an endocervical squamous epithelial metaplasia
without dysplasia was found, In all of the 34 patients,
squamous epithelium without dysplasia was present at
the outer resection border. In three patients, ectropion was
discovered. Only one of the three patients required
conization before the coring-out process to assure that all
the glands from the outer cervix would be removed.
Retention cysts up to 5 mm in diameter were present in
nine patients; in seven of these, they were completely
contained in the cylinder, and in two patients the cysts
reached the outer resection margin. The epithelium that
covered these cysts was flat and atrophic, without pro-
liferative activity.

In the 34 patients investigated, there was no squamous
epithelium in the deeper layers of the wall. The dysplasias
were always in the transformation zone and had been re-
moved in all cases. Morphometry showed an average mu-
cosal area of 34 + 19 mm2. The mucosal thickness was
0.28 + 0.2 mm at the ectocervix, 2.7 + 1.7 mm at a dis-
tance of cm from the external os, and 2.1 + 1.2 mm at a
distance of2 cm. These data confirm the well-known spin-
dle-shaped geometry of the endocervix. The shortest dis-
tance between glands and the resection margin was 1.99
+ 1.4 mm. From this, one would indeed expect to find
glands reaching the resection margin in two patients.
Vaginosonography showed a cervical length of 3.29 +
0.54 cm, and morphometry a length of 2.84 + 0.56 cm.
The sample correlation between sonographic and mor-
phometric lengths was r 0.74; the probability that the
correlation is not positive is < 0.1%. Linear regression
gives the standard error for the estimation ofthe true cervix
length from sonography of s 0.42 cm.

The mucosal diameter was 9.23 + 2.6 mm by sonogra-
phy and 5.3 + 3.4 mm by morphometry. The sample cor-
relation between both values was r 0.54; the probability
that the correlation is not positive is < 1%. The standard
error for the estimation of the endocervical thickness from
sonography was 1.4 mm.

Sonographic and Histological Findings for the First
253 Patients

The cervix diameter by vaginosonography was more than
2 cm in most patients (Fig. 4). This, and the increasing ex-
perience of the surgeons led to the fact that larger CURT
diameters were chosen more and more frequently (Fig. 5).
Still, a fraction ofpatients remained inwhomcervix glands
were present in the resection margins (Fig. 6). There were
15 dysplasias (9 CIN I, 4 CIN II, and 2 CIN III), which
were removed with clear tissue margins (Fig. 7). There
was no invasive carcinoma. Histological findings of the
uterine corpus (Fig. 8) primarily demonstrated the same
picture as the first 34 patients; again, there was no carci-
noma. However, there was one patient, treated by laparo-
tomy, in whom aleiomyosarcomahad not been anticipated
before the operation.

DISCUSSION

Malignancy in the Mtillerian duct originates most often
from the endothelium of the uterine cervix, especially the
transformation zone, and the endometrium. Primary ma-
lignant degeneration of the cervical muscular and connec-
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Figure 4 Cervix diameter by vaginosonography.
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Figure 6 Cervical glands in the resection margin.

tive tissue is virtually unknown, and carcinomata arising
from the Gartner duct in the cervical wall are very rare (3).

Surgeons therefore began to look for a method of re-
moving the cervical mucosa and the transformation zone
when performing supracervical hysterectomy. However,
the coagulation of the cervical canal (4) did not find much
approval; postoperative curettage of the cervical stump
showed that adenomatous epithelium was still present in
approximately 66% of patients(5). Although they offered
more security in the removal of the cervical mucosa, nei-
ther the transabdominal excision of the latter (6) nor the
combination with transvaginal high-frequency current

conization (7) became very popular because hemostasis
remained a major problem. When the CISH procedure was
developed, this aspect was thoroughly dealt with. With the
described ligation technique for the cervical stump and en-
docoagulation with the WlSAP Hemostaser and Erystop,
we were able to obtain adequate intraoperative hemosta-
sis. Both cervical length and mucosal diameter were larger
in sonographic measurements, compared with morphom-
etry. One of the reasons is postfixation and postembed-
ding shrinkage of paraffin-embedded and stained tissue.
Another factor is that the isthmus uteri and the cervical
lumen are included in sonographic measurements. The
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HISTOPATHOLOGY OF THE CERVIX UTERI
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Figure 7 Histopathological findings of the uterine cervix.
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Figure 8 Histopathological findings of the uterine corpus.

cervical lumen cannot be ascertained by morphometry, be-
cause there is an uncontrolled artificial distention of the
two sides during the cutting procedure.

In two of the first 34 patients, retention cysts had not
been removed completely. As there are no reports about
carcinoma developing in the depth of retention cysts, this
is not important; a second operation for the removal of
these cysts is not necessary. Although more experience
was gathered in the course of the study, the rate of in-
complete removal of cervix glands remained virtually un-
changed (16 ofthe next 219 patients). Therefore, 5 to 10%
of the patients may have less protection against cervical
stump carcinoma. On the other hand, coring out is fol-
lowed by coagulation, which may well reduce that per-
centage. It should be kept in mind that even after simple

high-frequency coagulation ofthe cervix (4), which leaves
some mucosa behind in 66% of patients (8), the rate of
cervical stump carcinoma is reduced to 0.11% (5). This
compares rather favorably with the 0.3 to 1.8% rate fol-
lowing conventional supracervical hysterectomy.9
We may conclude:

1. Sonographic measurements allow a good estimation
of cervical length and mucosal diameter. Thus, the resec-
tion tool for the mucosa can be chosen adequately in CISH
procedures.
2. The transformation zone was usually cored out com-

pletely with the CURT; only one patient of 34 needed an
additional conization. With this combination, it was al-
ways possible to remove the transformation zone.
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3. Cervical glands/retention cysts remained in 5 to 10%
of patients. Retention cysts probably have no significance
for cervical stump carcinoma.
4. The CISH procedure is less invasive than total hys-

terectomy and still potentially avoids the risk of cervical
stump carcinoma that is present after supracervical hys-
terectomy. However, only long-term follow-up will show
how much cancer prevention is improved by C.I.S.H. and
IVH over traditional techniques.
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