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Abstract. Preoperative dilatation of the cervix at fres tiimestsr lsgal abortion hes been
shown to facliitats the vacuum aspiration progedurs and to reducs par- sad postopers-
tive complications ag well 83 late sequales. The presant study rapreeants a clinicel trlal
in which 8 new synthetic hygroscopic tent, Dilapan®, has basen evaluated. Cllspan
tents of differant diameters with ditferent durations of cervica! Bxposue weig (astad
or & case materlal of 450 nulliparous woman. It was found that treatment with 4 mm
tents during 3—4 h or 3 mm tsnes during 16— 20 h producad a cervicel dlistation thet
aliowad an gasy avacuation of the utorus with a minimum of complications. The sdvas-
tage of thie particular 1ant is ite propsarty of rapid sweiling.

Legal abortion by vacuum aspiration (VA) rapresents
one of the most common surgical intervantions in the
gynecological departments of countries with liberal
atorton legislatlon. An obvious problem in this con-
text relates to per. and postoperativa complications.
Inadvertent perforation of the cervical canal or uterine
corpus and incomplets evacuation of the uterus
resulting in endometritis-salpingitis are still embarras.
ingly common consequences of firet-frimester legal
abortions (1, 2,). The incidence of such complications
depends on many factors, ameng others positive cer.
vicel culture of Chlamydia trachematis. However, a
long, narrow and stifl cervix resistant to rapid in-
strumental dilatation, generaliv represents the hasic
technical problem (6, 7).

Preoperative dilatation of the cervix by hyeroscopic
tents, such as Laminaria, has been shown to reduce
these complications significantly. The rate of
sostabortive pelvic inflammatory disease {PID) found
in a recent study of 319 women in Sweden was 2.9% in
the group preoperasively dilated by Laminaria, but
12.2% among the controls {p=<0.001}. The risk of ac-
quiring PID was greater in those patients whosze gesta-
tional age was 10—12 weeks, than in those at §—9
weeks (8, 9, 10). Similar resulis have been obtained by
using a synthetic sponge-like tent, Lamicel (11, 12).
There seems to be no doubt that preoperative dilata-
tion alters the sltuation so that a8 VA becomes a
techinically simple procedure—eves In the hands of a
junior gyneeologist—and that the lncidence of post-
operative complications fs slgnificantly reduced.

The traditional Laminaria tent iz useful in this con-
text but has also the disadvantage of being of bio-
logical origln (dried and compressed seaweed) and dif-
flouit to manufacture to precise specifications, The
Laminaria tents are also characierized by slow swelling
and generally require 15—20hto accomplish adequate
dilatation of the cerviz. A new synthetic hygroscopic
tent made from a poiyacrylale-based hydrogei {Dila-
pan®) has recently been developed and tested (13, 14).
These tents heve the shape of a firm rod with & dlgme-
ter of 3 or 4 mm and ara characierized by rapid swelling
following absorption of moisture from the surround-
Ing tissue to the extent that the cervix attains signifi-
cant diiatation within 3—4 h following inseriion.

The present sindy represents a clintes! trial where
Difapan tents of different diameters and different
durations of treatment have been evaluated regarding
their usefulness as cervical dilators In current abortion
routines,

CASE MATERIAL AND METHODS

The tolal case material included 450 unselected nulliparous
wonien in the 10th—i2th week of gestation admitzed for legal
aborlion on &n cut-patient basiy. Gestational age was
estimafed from their menstrual history, by peivie sxamination
and in some cases ulrasound. Culiures for Chlamydia
frachomatis and Neisseriz gororrhoege wete carried out at
thelr first visht approxlmately one week before terminatlon of
pregnancy. Women with pasitive culiures were treated with
ora! doxycyeline preoperatively or, in some cases, with v
doxyeycline infution slarted peroperatively. All women ware
treated for af least 10 days.
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Table (. Treatrient groups and bagio olinical dafe (mean+ &SD)

Diemaotor of Duratlan of Ne. of Age Week of
Group tent {mm) ragtment {hrs) casas {yrs) pragnancy
A 4 i- g 200 23.844.3 16.8%1.0
8. 4 16=-20 BC 24.2+6.0 11.0+0.9
C. 3 3~ 2 25 23.6%4.8 10.6%1.0
D. 3 18-20 i7B 22.7+£4.8 11.0x0.8

Foilowing cleansing of the vagine with a 2% chisthexidine
solution, a Dilapan tent (Gynotech, Inc., Lebanon, New
Jarsey, USA (Menox AB, Gateborg, Sweden) was imsertad
into the cervical canal £o that the tip of the dilator wes we!l
above the internal os. Patents were cousecutively distribuied
{nto four treatment groups.

A) 4%65 mm ent, dils:ation during 3—4 b under suner.
vision in the hogpital,

By 4x8% mm ten, dilatatlon during 16=20 I at home.

C) 3x55 mm tent, dilataticn during 3—4 h under super-
vision in the hospital.

D) 355 mm tent, dilatetion durinig [6—20 h at home.

The tent was removed undsr iy, anesthesia and the degree of
cervical dilatation sstimated by passing Hegar dilators of in-
creusing diameter. At the point wisen the facgest Hegar dilator
tesied passed Lhe internal os without replsiance, this was
recorded as the cervical diameter achieved, 1f It was judged to
be needed, further difatation to 10 or 11 MM Was Ace
complished uslag Hegar dilatore. The VA was cartlsd out in
accordanze with the conventiona! teutines of the Depart-
ment. One and the same physicizn was résponsible for Inger-
tion of the tents and parformance of the VA in sccordance
with & rotsting system with change of physician every 34
weeks. Dizcomfor! In terms of pain during dilatation wag
deflined as pain requiring acalgstic drugs. Ali volunteers par-
Uclpatlng In this study were quastisned s to thelr postapera-
tive symptoms and examined al a follow-up vislt 3 weeks aftgr
the legel aborticn,

The study had been aprroved by the Medical Bihics Come
mittee of the Facuity of Medicine In Gotelo rg and all patlents
savethelt Informed consent, Stetistical caleulations were care
ried vut using Student’s t-rest,

RESULTS

Basie ¢linicat dala are given in Table I. There was no
significant difference between the treatment Broups
regarding matecnal ags or week of pregnancy.

The mean cervical diameters achieved using Dilapan
tents of different initial diameters and different durs-
tious for the dilatation are shown in Table 11, Treat-
ment with 3 or 4 mm tents during 16—20 h resulted in
a cevvical dilatation that allowed insertion of & suction
cannula 10 mm in diamneter withoul resistance, When
the treatment period was reduced to 3—4 k, the 4 mm
tents sxill produced a dilatation of 8.4 2 1.2 mm and the
3 min tentg 7.9+ 0.7 mm. There was 3 significant dif-
ference (p<0.01) in cervicai dilatation between the 4
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mm and 3 mm tents, in the case of both the 3—4 and
16—20 Iy treatment. However, although the cervical
diameter achieved was simaller with a shoreer (realment

period, the tents changed both the tensile properties-...
and the resistance of the cervix so that the depree of © ¢

dilatation requited could ba eastly accomplished with
& few Hegar dilators.
Insertion of the t2nts was generally easy, but faiied

in 2—5% of the cases (Tuble fIT), These failures were -

due o anatomical irregularities at the leve! of the inter-
nalos, a markedly anteveried corpus, or simply fear of
pain In some teepage girls,

Dysmenorrhes-like pain foilowing exposure to 4
mimn Dilapan tents for 3—4 h (group A) occurred in 7%
of the cases but did not represept any significant
clinical problem, considering the short perlod of
dilatation and the possibility of administering anal-
gesics under supervision in the hospital (Table .
The {neidence (12.3%) and duration of pain, however,
was more ef a problem when using 4 mni tents remain-
ing in the cervix for 16—20 h {group B). in some In-
stanees this pain appeared early followlng insertion of
the tent and in other cases not until severa! hours after
application, The 3 mm tents belbaved differently in this
respect in that only 4.6% (p <0.08) of the women felt

mild dysmenorrheic pain. As a martter of fact the 3 mm 7

tents dld not cause any noticeable Inconvenience
desplte 16--20 h of exposure,

There was an Impression at the beginning of the
study thal women suffering from primary dysmenot.
rhee experienced more pain durlng dilatation then did

Table Il. Cervical diematsr following precparative
ditatation with Dilapan

Dizmeter Duratlen Dltstation

of tent of treatmant achigved
Group {mm) {hrg) fmeant D) ¢
A. 4 K § 8.4+1.2
B. 4 18~20 11.3+£1.2
C. 3 -4 7.9+0.7
D. 3 16=2¢ 8EBL1.2

"A<Bp<l0Y, AL p<005
B>Dpc001 CeDp20O]
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non-dysmenorrhele gubjects. This hypathesic was
analysed In some detail, 17% of the women in group A
suffered fiom moderate 1o severe primary dysmenot-
rhes subsequent to riénarche, However, these subjects
did not expeilence more pain during dilatation than
the sumenotrheic woinen in group A.

Removal of the tent after completion of dilatation
was carried out under general anesthesia and {m-
medlately before the VA operation, Difticuities at ex-
taction and fragmentation of the tent occutred, par-
uicularly In patients treaied with 4 mm tents for 16—20
"B s A, Cor D, p<0.03), Usually, however, the
fragmenis were easily removed with forceps and suc-
tlon al VA, Bxiraction of the tents in groups A, C and
D could be aceomplished without any noteworthy dif-
flculty.

+ The Incldence of postoperative endometritis—-sal-
pingitls among the toial number of women {n whom
the cervix had been dilated preoperativsly with
Dilapan was 3.2%%. Poslilve Chlamydia cultures were
feundin 27 of the 430 cases (67) and there was no dif-
{erence in the rate of posltive cultires betweer: the dif-
ferent treatment groups. The 27 women with poeitive
cultures were treated with doxyeysline and one patien:
developed PID postoperatively, Only one ease of
posltive Nelsserls culture was found. Peroperative
cotuplications, in terms of cervical or ulerize Derfnrg-
tion, did not occur Iy any of the cases in the Dilapane
trealed group.

DISCUSSION

The resistance of the cervix to mechanical dilatation
vith metal dilators, on the basis of well-known ¢linical
“experience, may be divided into three phases; (1) an
initial fow resistance phase reflecting the elastic pro-
perties of the tissue, (2) a phase of firm resistance whan
the melal dilater has to be held under pressure for

Table !}, Prohlems sncountared at pregparative cer-
vical diistetion with Dilspan

Falied Paln during  Fragmantation
Ingsrtion treatment™  of tart an with-
Group (%) {9s) dravee!®* (%)
A, 4,2 72 2.4
B. 20 12.3 8.2
C. 5.6 4.0 0
D. 4.4 4.8 0.6

*B>Dp<l0s
Yt B>ape0,08

some time agains! the {ntsrnai os, and (3) & phase of
sudden decreasing resistance when further tilatation
may become comparatively easy, The blomechanical
snd biophysical mechanizms behind these phenomena
are compley, including consequences of physical laws
{e.g. the law of Laplace) and the ¢o called visco-elaztic
creep {13). I{ dilatation proce=ds into phase 3 when the
resistance decreases, there mav be g rlsk of micro-
fractures and lacerations of the connactive tssue, In
some cases causing long term sequelas such at cervical
incompetence (7, 16, 17). A gradus) preoparative
dilatation of the cervix by hygroscopic tents prohibits
sucht Injuries and facilitaies the VA procedure,

However, facilitation of the VA procedure after
preoperaiive dilatation of the cervix with hygroscopic
tents Is not only dependent on the mechanlcal effoct
achieved bu! also on the biochamizal and ultrastruc.
tural alterations in the cervicel conneetive tissne, These
alterations include an increase in the plasma matabo-
lite of POF,,, (12), probably an increased local produs-
tion of prostaglandins arnd a disiategration snd
dissolution of collagen fibrils resulting in the goftening
and increased distensibility of the cerviy {18).

The present investigation was initisted as an open
study using 4 mm tents for 16—20 b, From experience,
this protocof was subsequently chenged to comprise
ailernative treatment schedules. Unfortunately it was
a{ that point difficult to convert the design of the in-
vestigation into a controlled study, However, the
voluntesrs included in the different treatment groups
of the present siudy did not differ with regard (o mean
age, parily (nulliparac) and gestational age (10—12
weeks). Members of the permanent staff of physicians
in the Department were nstructed regarding the pro-
locol of the study, including principles for evaluation
of the cervical diameter after removal of the tent, In
accordance with & rotating system, one ard the same
rhysician was in charge of the legnl abiortion sarvice
during 3—4 weeak periods,

Evacuation of the conceprus fn the 10th—12ch week
of pregnancy generally requires use of a VA cannula 0
tun in diameter, It is evident from this study that ex-
posure of the cervix to 4 mm as weall a2 3 mm Dilapan
tents during a period of 1620 h resulted in the desired
degree of dilatation,

However, amajor advantage of Diiapan tents is thelr
rapid swelling which results in a significant degres of
dilatation within 3—4 h and hence the possibility of
carrying through ditatation and VA in sequence during
the course of half & day. The degree of dilatation after
3—4 pcorresrondad to 84412 mm 4 mm tent) and
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70407 mm (3 mm tant). Ae a consequence of the
goftening effect of the Dilapen tents, the required
diameter (10 mm) could easily be achieved by using one
or two metal dilators.

Al present, three dilfterent types of tents are
ayailable on the marksc Laminaria, Lamicel and
Dilapan. Current litersture indicates that any of these
hygroscopic devices i¢ uzeful for the purpase of
facilitating the VA operation. The clinical usefulness
of the iraditiona! Lamtinaria teot was vecently gom-
pared with that of Dilapan In & controlied study. It was
found thai dilataiion for a peried of 3—4 h with
Laminaria tenis resulied in & mean cervical diameter of
6.7 mm, whereas Dilapan 4 mm tents achieved 9.4 mm
(14). Another controlled trlal, comparlng Dilapan and
Larnice! (13th-16th weak of gestation, 20 h of cervical
exposure) showed that Dilapan induced a significantly
(p=<0.001) higher degree of dilatation than the
Lamice! tent (24). A recent Swegdish study showed, on
the othet hand, that the Lamicel tents seemed to attain
thelr maximum cervical dilatation afier 4 h and that
the mean dlameter after 16 h tended to be smaller (12).

It may be concluded that the types of hygroscopic
tents available on the market differ with regard to ad-
vantages and disadvantages, As far as the Dilapan tent
is congernad {4 seems obvious that this device provides
a more rapid cervical dilatation than Laminaria and
Lamicel ard that it swells gradually during the course
of at least 20 k.

Dysmenorchea-like pain during the course of dilata-
tion In first-trimesisr pregnancies is a problem when
using 4 mm teits that are in the eervix for 16—20 h.
However, short-term exposute of the cervix te 4 tmm
tents or long-term exposure to 3 mm tents did not
cause any noticeable inconvenience.

Primary dysmenarrhea has been shown {o be associ-
ated with increaged production of PGF, by the en-
dometrium, with uterine hiypercontragtility and ische-
tmla (1%, 20, 21). The role of the cervix in the
pathegenesis of dysmenorrheic pain is rather obscure,
It is possible that pain at dilatation by hygrossopic
tents is due to stimuleiion of the cervical pain recep-
tors during increased tension. The pragent resuifs
showed that women with primmary dysmenorrhea did
not experience more pain at cervical dilatation with
Dilapan than non-dvsmenortheic subjects. It has been
shown that dilatation by Laminaria teats {s accom-
penied by small, moderately frequent, painiess con-
tractions {22). The reason why Diiapan tents cause
dysmenorrheic pain (n some women mav be that these
tents Induce more frequent and forceful uterine con-
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tractions and hience local prostaglandin synihesis and
release, not only from the cervix but also from the en-
dometrivim,

The 4 mm tents had a tendency to gel enirapped In
the cervix following long-term dilatatlon, resulting in
fragmentation at extraction in 8% of the cases, [nmost
such cases, however, the fragments could easily be
removed at the subsequent VA, In this context it should
be emphasized that the tent shouid be extracted by gen-
tle, straight pulilng, not by rotation. The extraction of
4 mm tents 3—4 h afier insertion, or of 3 mm ients
following 16—20 h. was not assoclated with any pro-
bleins

The incidence of per- and postoperative complica-
tlons following legal ebortion has previously been
evaluated in many controlled studies. The results in-
dicate that preoperative dilatation of the cervix with
Hygroseopie tents helps lower the frequency of PID.
The reason I3 probably that preoperstive dilatation of
the cervix facilitates the operation from a téchnlcal
point of view and, hence, that less residual tlssue re-
mains in the uterine cavity as substrate for the invasion
of micro-organisms (1, 23). A factor having a signifi-
cant inllvence on the rate of postoperative PID s the
pcourrence of a positive Chiamydia culture (3, 4, 5).
The present study was not lu the (irst place aimed at
evzluating posteperative complications. However, pre-
vious experience in this Department, including
analvsas of the rate of postabortive PID among firet-
trimester legal abortion patients—appreximately 1000
cases & year, hat shown a significant decrease inthe in-
cidence of PID (from 14% in {976 (0 6—8% in 1982 —
86) following the introduction of Chiamydia screening
and treatment with doxyevcline and a further decrease
after the introduction of preoperative dilatation of the
corvix, The rate of PID in the present study cor-
tesponded to 3.2%. Moreover, our incidence of uterine
perforation varizd between 0.0 and 0.5% during
preceding vears but not a slngle case of uterine or cer-
vical perforation occurred among the 450 women
dilzted with Ditapan tents.

Opinions may differ regarding the best method of
aocomplishing preoperative dilatation of the cervix.
Howevet, judging onihe basie of controlled trials com-
paring different types of tents and our own experiences
comparing different dizsmeters and treatment periods
with Dilapan, it se¢mns that 4 mrm ténts produce an ex-
tensive and rapid dilatation to the extent that VA can
be carried out 3—4 h following insertion. To have the
abortion procedure completed during the course of a
few hours is particutarly Impottant for seme women




because of thelr family situation or transport and
travel prablems,

Hospitals in densely populatad areas may prefer to
complete their legal ebortion operations early in the
morning. Under these circumsiances (he 3 mm tenls
can be applied in the afterncon, the patient can go
home and reiurn the nest morning for the abortion.
With this protocol, it Is our experlence tha: the
Dilapan tent does not cause any noticeable iconve-
nicncz for the patlent. It {5 eesy 1o extract and the
degree of cervical dilatation achieved corresponds ta
the degree of dilatation 1eguiied,

Qe final comment; young nulliparous women gen-
erally have a considerably snteverted vterus In additlon
to a narrow, retroverted cervix, If the Dilapan tents
were made slightly curved during manufacture, thic
would facilitate their insertion Into the eervix.
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