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PROJECT I

COMPARISGN OF OPTIC VISOR VS SURGICAL MICROSCOPE
FOR RECONSTRUCTION OF THE FALLOPIAN TUBE

The objective is to determine which method
will prove the most effective and less expensive for

tubal sterilization reversal

Principal Investigator: Dr. John A. Rock
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Department of Gynecology and Obstetrics

The Johns Hopkins Medical Institutions

Division of Reproductive Endocrinology Halsted 124

John A. Rock, M.D., Director
Telephone (301) 955-3355

Nights and weekends (301) 955-4331

September 24, 1980

MEMO TO: Theodore M. King, if.D., Ph.D.
R
FROM: John A, Rock, M.D. V
SUBJECT: Comparison of Optic Visor and Surgical Microscope - Site Visit

Dr. King, I am enclosing a copy of our list of randomization which has
been supplied by Dr. Allyn Kimball in the Department of Biostatistics. We
have completed the first 18 pairs which have been matched for the types of
anastomoses. Ten pairs remain to be completed. I anticipate we shall have
no problem in completing this project by the termination date. I have
discussed with Dr. Kimball some of the pregnancy outcomes, but as you caa see,
data is still accumulating and any conclusion from this study at this time
would be premature and may very well change over the next year and a half
during the follow-up phase.

If I can be of further service, please do not hesitate to contact me.

With best wishes.

JAR:pag

Please address replies to:

The Johns Hopkins Hospital
Baltimore, Maryland 21205
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SCHOOL OF HYGIENE AND PUBLIC HEALTH

THE JOENS HOPKINS UNIVERSITY

DEPARTMENT OF DIOSTAYISTICS 615 North Wolfe Street » Baltimore, Maryland 21205

August &, 1978

A. John Rock, M.D.
Womans Clinic 225
Johns Hopkins Hospital

Dear John:
In the following list of randomized treatment assignments, the

patient number refers to the order in which patients became eligible
for the study. Also O stands for old technique, N for new technique.

Patient Number Treatment : "'Patient Number Treatwent
‘ 1 (4] - 13 4]
2 | N [ u N
3 N S L N
Vv 4 0 ?’ 16 0
5 0 17 0
o6 N f . 18 | N
4 7 0 19 ' 0
v 8 N 10 20 N
e 9 N 21 T
10 o t{ 22 | i N
11 N 5 23 TN
l 12 0 A2 24 o

The dotted lines separate the patlients by pair. In each pair,
both techniques are present, and we will use these pairs, together
with results for tubular patency, to examine the data sequentially.

Please call me if there are any questions.

Sincerely,

Gy

Allyn Kimball
Professor’
AK/cad



THE JOHNS HOPKINS UNIVERSITY
' | SCHOOL OF HYGIENE AND PUBLIC HEALTH

DEPARTMENT OF BIOSTATISTICS . 615 North Wolfe Street + Baltimore, Maryland 21205

“March 31, 1980

John A. Rock, M.D.
Harvey GYN 08
Johns Hopkins

Dear John:

Here are randomized treatment assignments for 16 additional pairs o®
patients (0 = old, N = new).

Patient Numbzar Treatument Patient Number Treatment
25 0 : L1 N
13 26 N 2¢ 2 0
27 Y 43 0
< o8 N 22 N} N
29 N L5 < 0
1§ 30 0 23 46 N
31 0 Ry N .
I 32 ) N, 24 18 0
33 ' 0 L ks N
" 3., N 25 . 50 0.
35  \ .0 51 0
@ 36 TN . 26 52 N
37 N 53 N
19 38 0 27 5 0
.39 N 55 0
% Lo 0 28 56 N
S8incerely,

N
( ;74,?

Allyn W. Kimball

Profeasor

AVK:pah
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ROCRED FAIRS INITTIALS AGE PROCEDURE ﬂECMENTS) MAGNIFICATION IMTERVAL lO’JTCC‘I‘AE
PAIR §1 Premature
oid c.C. 22 Pomeroy Anpullary-Isthmic Hood und Loop 4 mo. gilévgzy’ los
Baby died.
New E.M. 28 Falope Ring Ampullary-Isthmic OMP1 6 mo. Term Delivery
PAIR #2 Spontaneous
New C.K. Porzeroy Arpullary-Isthmic Hood~-Loop 3 mo. zb:::;:” at
Cld M.A. 27 Single Burn Armpullaty~Isthmic oMP1 2 mo. Term Delivery
Electrocautery )
(Mcnopolar)
PAIR £3 .
0ld J.W. 30  Modified Armpullary-Isthmic Hood-Loop 5 mo. Term Delivery
Irving
Now A.X. Douvbie Burn Ampullary-Isthmic OMPI 9 mo. Terz Delivery
Electroczautery
FAIX #4
0id J.T. 29 Pozery Ampullary-Ampullary Hood~Loop »
Xew F.w. Falcpe Ring Azpullary-Azpullary oMPI 5 mo, Term Delivery
PAIR #5 )
New 3.G. 29  Pomeroy Ampullary-Ampullary  OMPI
) - (85G: Patency;
2nd look laparoscopy: patency)
cid %.U. 26 Pcaeroy Ampullary-Ampullary Hood-Loop 10 mo. Spontaneous

abortion at §
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L2l TALRS INITIALS ACET FROCEDURE ‘.i‘:?.TS) MAGNIFICATION INTERVAL LUTCCMz
BN o ‘
o <-.S. 23 Cauvsery Ar;ull:ry-tsthzic_ Hood 8 mo. Pregnancy in
Progress.
N ou% 3Z Couztery 3ilateral OMPI
Ampulilary-Isth=mic
IR {1l .
. - 2nd look laparcscopy:
New .70 31 Pozeroy A=puilary-Ampullary OMP1 tubal patency
2.2 J.. 35 Poz=croy Ampullary-Ampullary Hood 6 mo. In progress
TX 13
o4 ALA. 26 Cautery A=pullary-Isthmice Hood
New o.C. 25 Pczercy A=pullary-Isthmic OMPI 2 mo. Pregnancy in
Progress ..
IR FLL
o) J.2. 31 Cautery Azpullary-Isthmic Hood
Xow D.M. 28 Pozeroy Ampullary-Isthnic oMP1
X 715 )
New DV, 26  Pozeroy Ampullary-Ampullary OMPI
cld S.A. 32 Pozeroy Atpullary-Ampullary Hood
{
12 §16
0id M.S. 35 Pomeroy Ampullary-Ampullary Hood
New P.B. 27 Cautery Ampullary-Ampullary OMP1 3 mo. Pregnancy in .
. . Progress
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FRZD FAIRS INITIALS AGE PROCEDURE (&H«!ENTS) MAGNIFICATION INTERYAL ~DUTCOME
AIR #17
. cla J.=. 31 Cautery """ Awmpullary-Isthmic Hood

Xew ) D.M. 30 Cautery Anmpullary-Isthmic OMPI
ATR #18

01d A.Ad. 27 Falope Ring - Ampullary-Isthmic Hood

New M.M. 17 Pomeroy . Ampullary-Isthmic OMPI
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PROJECT I1

HISTOPATHOLOGICAL DESCRIPTION OF FALLOPIAN
TUBES FOLLOWING VARIOUS METHODS OF TUBAL
OCCLUSION IN WHICH THERE HAVE BEEN BOTH
SUBSEQUENT SUCCESS AND FAILURE

The objective of this study is to
develop a hypothesis for the improvement

of safety and efficacy of tubal ligation,

Principal Investigator: Dr, Timothy H. Parmley



A,I.D, Interim Progress Report

Since the beginning of the project, we have castablished a registry
which now includes nine tubes, from five patients, which were removed
incidentally as a part of surgery for major pelvic disease. Each of.
these tubes had previously been subjected to a tubal ligation., 1In
addition, there are twenty tubes, from thirteen patients who had experienced
a pregnancy failure after a previous ligation, and there are seventy tubes,
from thirty-five patients, obtained at the time of elective reanastomosis,
All but ten of the last group of patients are described in a publication which

has been uccepted by Fertility and Sterili-y and is currently in press. A

copy of this publication is attached.

Briefly, the publication describes the fact that bistopathologic examination
of these tubes reveals that in cases in which the method of tubal ligation left
a short proximal segment, i.e., less than 4em,, there was approximately a 75%
incidence of endometriosis and a 40% incidence of fistula of which about half
were tuboperitoncal fistulae. As there is no endometriosis elsewherc in these
cases, and as.the endometriosis when it is only rudimentary is alvays present
in the Interior of the tube, it would appear that actively growing endometriosis
develops in short proximal segments after tubal ligations and with continued
growth results In tuboperitoneal fistulae In approximately 40%Z of rhose cases
with short proximal segments. By and large, this means patients subjected to
laparoscopic tubal ligation methods. This same procesas occurs, but much less
frequently after ligations that leave long proximal segmeuts, 1.0,, the Pomeroy,

The numbers in this paper acem adequate to demonstrate that a process
related to endometrlosi. s'cvelips In the proximal sepment of tubes post tubal

ligation and thut thils process may result in fistulae, However, the numbers



2=

ére not.adequate to sultably refine the relative contribution of the type of
prior tubal ligation, the length of proximal segment resulting from the
ligation, or the time after the ligation. Additional factors such as patient
age are also not properly evaluated by these numbers. Consequently, it seems
appropriate to continue the collection of data until larger numbers have been
amassed. Ten additional cases not fully analyzed as yet, would appear to be
consistent with our previous material. We have definite knowledge of the
number of cases available to be studied within the next few months and feel
confident that there will be no problem in collecting the total number re-

quired for fulfillment of the contract.



ERDCGHLTTRIOSIS AMD THE DEVELOMSENT OF TUBO-PEL L TOREAL

FISTULAE AFTER TUBAL LIGATION®

John A. Rock, M.D.+

Tim H. Parmloy, M.D.

Theodore M. King, M.D., Ph.D.
Leonz d E. Laufo, M.p. "

Brian Hsu, M.D.

‘rom the Division of Roproductive Endoarinology, Danariment of Cyneceicy
md Obstetrics, The Johas Hopklng Hospital, Baliimore, Miryland 21205,
and
he Interrational Fer!ilit, Research Program, Rizeaich Trlunglq Park,
.

elh Curoling 27:09.

Supportued Tn part by the Agency for Inlernational Development grant
No. AID-D"Pz-C-00%4,

To whon reprints should Le adrossed,

Prosont address:  Interaz fone! Fard 114y Ruseareh Program, taneerc

Trionglo ark, Mheth Caroling 27700,
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Tho present study dotails gross and histologic findings of 79 prav

|‘Jd|0d falloplan Tubes from fhree groups of patients.

Of 20 oviducis

removes! after decumsnted sterilization failure (Group 1),

process compatible vith endemetriosis. Four of 9 previously |igaied

fal lopian tubes, removed 31 the Johns Hopkins Hosplital (Group 11), werz

succansfully injected wnr India Ink.

cdenmonstrated the India Ink in

rmuscle of the tubas wall eA%anding-from Tho tubal fumzn fo the serosai

sirface.

b

FIfty oviducls were s studied In 25 palucnls quU

storilization (Group I11).

!

]

In iwo patients

¥

h|s.o|oglc axe~

6 rovealod 2

aplthellal-11nad spaces ?hur lay bayonc ¢

sting reversal of

A hlghor percenlags of fistulas were dem

- ‘X‘
w0y

W

in paticnts with less than 4 cm length of remalning proximal fubn! sz;=ant.

Furtherivore,

1

vhere 3 years had lapsed since the

Pallents sterillized by laperoscopic cautery mathods: wore obs

1

highor porcontage of flistula formation and 4! srologlcal documzntation of

endomatriosls at the sterilization site as compared o other sterilizztizcr

melhods, Cur obscrvations suggest that ovid

the uterin: cornua may preispose 1o the development of ondumetriosis

subscquant fislulization T the tip of tho ligated oviduct.

™
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a majority of these fistulaa vere demonsiratced in patierss

original sterilization procedureo.

=

srvad to -z

=

val llgation within 4 ¢~ of
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Extravterine and intrauterine pregnancy occurring after surgical figs=izn
ci the fallopian tubus continue, to Le a clinical problorn.]"5 While l:7ez:
phose pregnancies scom proventable with tho proper pallenr scloction, znd
cparator érror can be minimized with proper Trainfng, soine failures sz:zxm
currently unprreventable. These ozcur months or years affor'The sterilizatizn
procedure, and many are ox%raufarlnu.s Whon examinsd, tho fallopiax.%'tes
from these sierilizatlion failures appearod to have been properly ligatzd. I
the pasl, such lake failures hava been wilributed to "recanalization™. 1n *he
sense that this lmpiics revsfab!ishman@ of o lumen bcf&ean the proximz and
distal poriions of properly ligzted folloplan tubes, we have not seen tuszh 2
cese.  On the othaer hand, tubo-peritoneal flsTquﬂ th“ bzon observed. -

V- havo Investigated the nature of those fistulae.

FATERIALS A%) KLTHEDS
So@en1y—nino previously lig+icd fallopian tubes wera qrudlud Tveaty
these oviducts, From 13 patients (Grou- 1), were referrad from otphs-

institutlons for evitluarion of +he causa’of sterlllzation fallure. This
raterial was often fragmeniary end could not be appropriatoly oricnte? for
microscoplic study. Frequently only ono tuba ves recelved. Consequen™'y,
ricroscopic sections ware takan at random,

Mine tubes (Group 1) wore surgically removed ab the Johns Hopkirs
Pospilal as an assoclated parit of pelvic surgory performsd for olhar
reasens. These Jubes vere of sufficionl lengtt 1o allow 1he injuckic: of
Fedic Inl o veing 0 20 ec ayrings and o 25 qauge noodle.  The syriuge wia 17 o
ang The nectie vas placed in Tha proxhica! lumen and the ok vds Injec -2 -7
ihe tube dilated or Hee inii passed Through the fislulo. - This was dors @ areatly

BEST AYAADIE DOfiDY]
. 5 / fhm:f‘\.d.,iﬂ L\lwls..;‘;';i;.u.

'-//'-:" l
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and ‘the pressure was not moniforad. Microscopic éésrlons warﬁ prapar:: to
cemonstrate the India Ink in the falloplaﬁ‘Tube and/or flstulous tract,

' Fifty oviducts (Group 111) vare studied bo1h|ln’vivo and in vitrc., Tress

studios occurired @s a part of thu routine evaluation and 1res:iment of 23
pationts admitled Jor -tubal anzsiomosis. Preoporatively, all patients razziee
a hysterosalpi..zogram. Hysterczelpingogrems were parformad using a Ruzir's

. B l ]o . -i ~ K [ @} , dic et
cannula To which a 10 cc syring., containing 5 cc of salpinx vas atizzhsr.
Tvwo ce's of contrast madia’were then injected into ‘the uterus and an i-iiz
x-ray obtalned. Then an additional 3 cc of dye vas injected Into the u*z-.:

and a second x-ray obtained. Nc patient had reccived a hysterosalpingzz-z= S
e oM

pricr do their previous sterilization., Al the time of surgory, cervice: e o
cbetruction vas accomplishad with @ Shirodkar clamp and a transfundal 7o iz '™
was placed and ussd to {1 li the endoiatrial cavity and proximal fallopizn t.:2 ¢
vith indig . carmino dye. Any trbal fistula was thus demansfraTed. ‘When The §5~

tip 0 the proximal segaent of ligaled tube was reicuved in order to pz-2z:--

the 1 oanastoirosis, This area of the oviduet wes sectioned in order to E?¢

investigaie the nature of a fistula detected by hysleroszipingography z~2 /- e
|t d
. ] | IR ]
transfundal Indigo carmine injection. The preserco or abscncs of any siter A
. hm.,,‘:
palvic disecase, and the Jength of the prosimal segq:. -+ of Jube, wny atss ::flﬁ
ﬁuj.‘

|

dalermine. at the time of surgery. The length of +he falloplan tube wzs R
, . . L)
e asured such that the tnterstiti=al tuba was not Included in tho measv-z-o-+, LA

Tho clinfcal rocotd was reviowved to ascertaln the Interval of tims sip-s =+

tubal ligalion, and Tho type of storilizalion procedure porformed.

RESULTS
OF tha 22 tellopion Tub. o voferrad frem olher inslilulions affor
duocmnsnivd failure (Group 1), O had evidence of o procoas Thal rosgmhs!

salpingitis isitmica nodosa excapt Thar somo of tha epithollal Inclusizas

clearly vara asvosiated wilh a stroms That qualiiled 1hes for the dlag-s2iz
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of sndometiriosis (Fig. 1). That is, stroma and glands histologlcally

identical to that seen In the utorino endomelrium wvere cbsorved. In sswva-z!
cases, Tthis process appoared to oxtend from tho lumen To the sorosal surfzszs

of the ligated tube. Unfortunataly, careful documentation of & f

& fistulo:

n

tract was not possible as the surglcal materlal was fragmentary and could

not be orlented for microscopic study. Furilhesrmere, the oviducts wors not cf

sufficient 1omgth 1o allow injection - «ye to deronstrate the fistulsus 5-

To investigate dhe nature of the {istulous ‘tract ass

assoclatad with } pemmers
o, g\."‘:&;‘ﬂ.ﬂ
endometriosis, 9 previously ligated fallopian tubes, removed at the Jih-s it
. ar
. 77
Hopkins Hospital (Group 11), wera injoctod with India ick. It was peisinis s~
. e
1o succos~fully inject 4 oviducts and ‘lo demonstreta 2 fistulao with This 2:5
techriique. VWhen sectoned, the oviduct with fistula revealed India ink in £l
ihe tubal lumen enc In epithelial-lined spaces that lay in and beyond +rs B
L O
> -
muscle of 1ha tube wall, exiending from the ‘tubal ltumen to the serosz ..
- =,
surface (Fig., 2). Many of thess were apparently foci of endometriosiz, - o
|

' . . .o . e
which gland lumina were the fisiulous tract. The criteria or dhe dizgn:s

-
=
u-ﬂ e ~ -

R«
P
of endemaetriosis consists of glands and stroma Identical to that norrzliy {ﬂ&u.
found In the endamelrial cavity. ' Qs
L
Viith ftaase obsarvations In mind, 25 patients undargoing tubal ar~**:f:3iﬂ AP
[

(Group 111) werc carcfully ovalualed preoperalively by hysterosalpingsiras-e

Eighl cuses and 11 Jubes showad %-ray evidence of & fistula al 1he tiz <

-
- e

The prosival segnen!l of hole

tusa, AL the lime of oparalive injeztion of i-c°

-~
to e
-

ty

cotminn dye, all of he radiologically domesdrated fislulae wore com*ir-e

Fusthars-s e, 5 useeon o cla? finalae in 3 additions! palionls woere drzegeed

(Fig. 3. Inall, 14 {is~utue vors do: unanloJ with these dechnlquos, -

.

stulon extonded into tho bread |lge-

ves aluo observed that Y of dha {1 Geren
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but did not reach the periionaal surfacez'

Careful Inspection of the pelvis at the time of oparation revoelzd oo
evidence of perltonsal or ovarian ondonerrlo is; howaver, in 15 patients
apparent endonotriosis was obssrved clintcally at ‘the tip of ‘the presime!l
segn-. I of a fplloplan tube. In one of these nelther a fistula nor the
endanetriosis vas identified microscopically. Frequently, little blcds wsre
sean benoath the peritoneum (Fig. 4). Similar focl were not ssen on ha

distal segment of the fallopian t - 7 Microscopically, all bul 1 of 14 i.iogma.—zm

ol . e
with a fistula appeared 1o hav ondcmelrlos15 at tts tip extending “hrougs &EE;E
o
the wall of fhe tube. One of these fistulous tubes was not studicd )
4
microscoplcally. In 10 cases, endcmeiriosls vwithout a fistula vas szen Eiff;
microscezically. This precess was nol exlensive and vas notl seen f6 sxtend £
‘thro. e wall of the tubs. Al operaiion, endometriosis was not chouiz: E:}:j
In the distal segment of the ligated fube. ' Eiiﬁé
T
Type of prior ligation was correlated with the frequancﬁ of fisiulce .:?Tig
AN
(Table 13. A high percentage of f?sfulae aqd endometriosis was obsz-sel o Egéé:
falloplan tubes ligzted uvsing 1he laparuscopic cautery mothods. AlThoogh 3:W‘&£E:
fistulac werc otserved in tubas ligeted with a silastic ring, 4 of <ness %j;:;
oviducts revealed endomeirlcsia. _ hxiiii
The percentage of fislula> and endcmelriosis was also corralaic? #i*- The
length of remaining proxinal tubal segront. Thirtoen flstulae ware ctsz-val

in 79 proximal oviducts of ‘less Than 4 cm. Furthermore, ondomairiczis o3
documnntad In 20 of 27 tuhes of less Than 4 cm In longlh.  The porcentazz
of fislulee and cndomclriosis In oviducls 4 or moro cunlinotors Tn "275”
wan 5% and 207, racpoctively (Table 2).

the tims intursal since pirior Higallon waf corralalod with the no~is-

of flstulaa and endometrlosis In cach fube studled. Tho resulis svggnses
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that by 3 yoars after the sterilization procadura a high jorcentago of

fistulae have been formed (Table 3).

DISCUSSION
This report prosents resul+ts and histological findings of oviducts frum

3 groups of patients. The original group of ovl. =fs referred fren cther

institutions after fallure, revealod a procoess compali (e with ondouetrics's.

It was possible to demonstrate a fistu' -, tract with the Injection of In.'s

ink In 2 of ¢ patlents In the second gre. ) of
[
- [ [] ﬂ'
undergoing pelvic surgery. To further ingestigate the noture of lhesz [
LS
findings, 25 paticnis requesting reversal of sterilization vore caref:lly -
r o
»

studicd preoperatively by hysterosalpingography and at the time of anzstz-.:j
(»Na
«©

Aftor successful ligetion of the oviduc! within 4 cm of the ulerine cornuz, o
: [.

endometricsis devel. 34 In the tip of the proximal segmznt of iid%%ed Tusa
it. a high parceitage. of petients. Prior io tha devalopment og tho fistulz, ai'
the tubo appears to be dil=ted. Progressive extension of the ondomefricsfs,:f
| 13
perhaps alded by in}cr- prossure, appeared to resulv i penctration of :}
the muscular wall of the tube with subseguen! {istulizeition olthor Into ?he’:L
broad ligasant or Into the pariionnal covity. P -
€.
The outhors sp=culute tnat regurgltuiod monstrual f1 ' may be Pf
.
ThE

rocponsiblo for dhe developrant of endemririosis and the ditatation of

tuba,  As tha longth of the pro<imal segmant and the 1ypa of procedurs |

coirelaled wilth the number of Fistulae and endomstriosis, within tho

oviducis oludlod, 11 iy not possible 1o Foos whilch of aosua tvo feclsrs 1s
/,

rove tmportant dn coniribuiing 1o the subsequonl dovelopmont of floiu'a,

-

D

ove tholess, our obsarvavioss sugqoest fhat tha Pecarey procodure, po-foir-s2

f ligated oviducts from patierts foaw—l

T I S R W L U
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u(rnr thon 4 cr {ruﬂ'lhu cornua, rosul+§ In fviar flotulag; {furthor-z-e,
ligetion proximal to tho ampullary-isthmic Junction mey rosult In & prusics!

segnstl which is subject to fistula developmant.

As This process appsars to develop within 1 fo 4 years of ‘tubal ligzz=l:zn,
It 1s of Interest 1o consldar whal role 14 may play In the so-called ;:st~
tubal ligation syndroma. It Is certainly concelvabia thal pain and
Irregular bleeding might be concomitant sywptons. In future attempts iz
define a posi-tubal ligatic: syndrome, ths tlae course of daveloping
endonalriosts in the proxirz! ligataed segrent should be taken Into eczours,
“urther, the time course sugporis the clinical esperiento of Cunanan, a%* z°,

vith respeci to prognancy fallum.5

REST AVAILAZIE DoTusiaT
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TABLE 1
STURILIZATION REVERSAL (CRCUP 111):

PERCENTAGE OF FISTULA ARD ENDOMETRIOSIS VS. TYE OF LIGATION

Type nf # of-Fistulas/ # tubes with endomstriosis/
Ligatlon  £of fubes studled . 4 fubes studled
Coulory 12/25%  (46%) 15/24% (6%
Pumnaroy 2/16  (113) 5/18  (28%)
Sitasile Ring 0/6 (075) 4/6 (.65?'-)'

*One case not subnltted to pathology.

BEST AVAILASLE DOCUMENE
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TASLE 2
'STERILIZATION REVERSAL (GROUP 111):
PERCENTAGE OF FISTULA AMD ENDOMETRICSIS VS. LENGTH
OF REMALNING PROXIMAL TUBAL SEGMENT

Length of Rzimaining # of Fistulae/ # Tubes with Erfometriosiz/
Proximal Vo'l Sorment £ Tubes Studled f _Yubes Stodics

Less than 4 cn. 13/29 (454) 20/27% (14%)

4 or more cm. 1/21 (58) ' - 4/21  (20%)

T0ne case not sutnitied to pathology.

. - oy T L ”Kgaup
gAY AT Y ¢(}3 nwg,x&%‘s
nEST AVALRG.L BOLUMEN
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TABLE 3

STERILIZAT (04 REFERSAL (CROUP |11):

NUMBER OF FISTULA AND ENDOMETRIOSIS VS, TIME SINCE OR1 JINAL LIGATICH

‘--6-

Time Since Original #f of Fisiulag/ # Tubos with Endo=s+ricsis/
Ligatlon (Yis.,) £ _of Tubes Stuciad # Tubes Studied
L <t o/ 0/4
1 0/0 0/0
2 1/2 1/2
3 6/14 10/14
4 3/8 ‘1/8
5 1/6 1/6
6 2/8 S{BN
7 1/4% o/2%
8 0/4 2/4

¥*One caso not .umlited to pathology.

BESI AV%A" !

LAZLE DOCUMR!
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FIGURE LEGENDS

Fig. 1) :is focus of endomalriosls is §I+uaTed In the niuscularis of the
tube wall at the Tip of ‘the proximal segmeat. Similar focl were
farranged fran The lumen to the serosal surface. Not all had
viel |-developed stroms howevor, and these rore closaly simuletad
sélplngl?is isthinica nodosa.

Fig. 2) Aiter the proximal segment of falloplan Jube was removed fires the
uterus, it was injscted with Indla Ink. In this case, a fistula
was denwnsirated and the section shews the ink tn th- ondomé?riosis
that lay belween the lumon of the tube and ‘the serosa.

Fig. 3) A fistula Is doronstraled by 1he dark spet of Indigo carminc scan
at The.corrua. Thk-» scarred top of tha broud ligament exron to
the right vilth tho disltal segment of tube Just out oﬁ.+he picture.

" The ovary 15 posterlor. The dye was Injected through a nsediez In
the top of 1he fundus Just out of tho picture on the left.

‘Fig. 4) Suporficiul blebs, associzted with endomatriosis, ar: seen - the
tip of tho proxiesl segment of tube. Tho scarrod portlon of tube

and ‘The distal se; ant aroe geon bensath this sito.

A al un‘ l!- )1':' "’4“ v
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' PROJECT III

THE EXPERIMENTAL PROTOCOL FOR DILATATION AND
EVACUATION VS. INTRA-AMNIOTIC UREA PROSTAGLANDIN Fa

The objective of this study is to identify

and evaluate safer and more practical abortifacients.

Principal Investigator: Dr. Theodore M. King



PROJECT III

The initiation of this project was delayed in being started
because of unavailability of surgical equipment to process these
patients in an appropriate manner.

This work is now starting since this equipment has now been
delivered.

Since the site visit on October 14, the principal investi-
gator has visited the University of Indiana where on an outpatient
basis, dilatation and evacuations are completed on pregnancies up
to 22 weeks in duration. The operation is performed on women who
have had laminaria inserted for 24 hours. The procedure is completed
under cervical block anesthesia with no systemic analgesics. The
principal surgeon at the University of Indiana is Dr. Robert Munsick
and he has completed more than 220 cases in excess of 16 weeks
duration and has not sustained a "major life-threatening complication"

This study has now started,



. PROJECT. IV’

t

. o, . R Ly .
" THE ANIMAL TESTING OF. CHEMICAL ABORTIFACIENTS -

4 The obJect1ve of this study is to 1dent1fy

and eva]uate safer and more practical abort1fac1ents.

: 5rincfpa1§rnvestjgator: Dr. Norman H. Dubin



PROJECT IV

Two projects currently in progress are described below.
One study using LRH analogs is being tested in monkeys, and another
using "suicide substrate" .is being tested in rats. Our study .
involving epsilon amino caproic acid is in press in Biology of -

Reproduction and is included in this report. A rough draft concerning

our experience with silver nitrate in monkeys is also included.



LRU-Analogues

We have recelved three LRH agonists from AID; viz. 1) HOE 766
2) D-Trp6-Pr09~Net 3) [imBz l-D-HiuG-Prog-Net]—LRF
TFollowing conversations with Dr., Shelton (AID); Vern Steveug’(ohiu State) -and
Robert Casper (presently at Halifax, Nova Scotla), it was decided to
initially test D-trpG—Prog—Net in pregnant monkeys for anti-fertility
activity. According to Dr. Casper we should try as large a dosc over as
long a period of time as possible. He also suggested subcutaneous injection
in saline. Because of the limited amount of drug at our disposal (10 mg) we
decided to inject 1 mg x 3 days at approximately 1 month of gcstntion.‘

This would allow 2 initial monkeys to be examined with tha drug.
Protocol 3 :

Honkeys will be followed for menstrual cycles and mated for restricted
timed periods after vaginal bleeding. Pregnancy test will be performed 18-21
days after the middle of the mating perlod. Tf pregnant, as indicated by
palpation and/or MCG hemagluttination inhibition test, the anfﬁul will be
placed on protocol. Within 2 1/2‘to.4 1/2 weeks of thoe estimated onset of
pregnancy, monkeys will receive an injection of efthor LRH analogue or
saline. Prior to administration of test drug, blood will be drawn for
analysis of progesterone, estradiol and chronlc gonadotropin, Blood vwill
also be analyzed at 1, 2, 4, 7 and 28 days nfto; injection. At 28 days
animal will be rechacked for progress of prognancy .

Cucrent Status

Currently 15 monkeys are beilng followed for cycling activity. Several
monkeys have been mated and | has lecome pregnant.  This animal has heen

(4
Injected with D—Trp6~ProJ~Not md is  currently being followed.



€

Suiclde Substrate

Synthesls of a small amount of anlnllentc alcohol of the pregnane
series huas been completed by Dr. Cecil Rohius&u, Department of Pharmacology.
This compound has been found to be a potent inhibitor of the 3-£-~0l steroid
dehydrogenase reaction as tested in an in vitro microsomal system. The
compound is a "suicide substrate" in that when acted upon by the enzyme, it
irreversably binds to it (Figure 1), thus Inactivating that enzyme. This
compound will now be tested in pregnant rats for its antifertility effects

as well as its effect on both progesterone and conticosterone induction.


http:Synthes.is
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EFFECT OF EPSILON AMINO CAPROXC ACID,
A FIBRINOLYTIC INHIBITOR, ON IHPLANTATION

AND FETAL VIABILITY IN THE RAT

"Norman H. Dubin
Doris B. Cumunings
David A. Blake

Theodore M. King

Department of Gynecology and Obstetrics
The Johns Hopklas Unlversity
School of Medicine
Baltimore, Maryland 21205

Running Page Headiug: EACA.and Early Pregnancy

Correspondence to: Norman H. Dubin, Ph.D.
Park Building, Room B202
The Johns Hopkins Hospital
Baltirmore, Maryland 21205
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ABSTRACT

In vitro evidence suggests that [ibrinolytic activity is involvzd

* in the implantation process. In vivo experiments were performed in rats

to determlne if fetal development can be prevented by epsilon amino
caproic acid (EACA), a fiprinolytic inhibitor. Timed pregnant rats were
laparotomized on various davs of pregnancy and EACA or control injectiozs
were made directly into a uterine horn. Animals were autopsied on
pregnancy Day 15 when imwplantation and fetal viability rates were
determined. Intraluminal EACA did not effect implantation rate but fesal
viability was adversely affected when 3 mg was injected on Day 6. This
effect was dose-related and was partlally reversed by simultaneous
injection'of plasmin. No-effecé\was observed on Day 3, 7,.8. Day &4 a=d
5 could not be tested 5ecause shan injections alone caused a high
resorption rate. Subcutaneous injectlions, as high as 60 mgz daily fronm
Day 3 to 10 did not af{fect fetal viability. The experimentg support the

hypothesis that fibrinolytic activity around the tima of implantation is

important for maintenance of pregnancy.


lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle

lfiore
Rectangle


10

11

12

INTRODUCT&ON

The iwplantation process involves a complex serics of interactions
between the blastocyst and uterus (sce Weitlauf, 1979 for reQiew).
Trophoblastic fuaction in this process miay depend upou several dlstinct
biochemical events from tpe time of attachment to the uterine epitheliun
until a relationship with the maternal circulation is established.
Recent in vitro evidence indlcates that the mouse trophoblast contains
plasninogen activator activity and its invasiveness may depend upon
fibrinolytic.activity (Sherman et al., 1976). This is consistent: with
the findings that other migratory cells also p;oduce plasminégen
activator (Ossowski et al., 1973; Unkeless et al., 1974). The present
experimenés utilizing epsilon amino caprolc acid (EACA), a fibrinolytic
inhibitor (Figure 1), provida in vivo evidence that plasminogen activator
activity may be iwmportant in carly stages of pregmnancy in the rat,

1

HATERIALS AND METHODS )

Rats were purchased timed pregnant from Charles River Breeding
Laboratories (CD(:>), Vilmington, MA. The day sperm were observed in the
vagina was defined as pregnaacy D;y 1. On various days of pregnancy,
groups of rats werc lightly anesthetized wigh ether and laparotomized
under asep!ic conditions., The uterine horn to be injected was grasped
lightly vith forceps near the cerviecal end and a sterile 25 gauge neadle
attached to a 1 rl tudberculin syringe was.insertcd through the uterine
wall into the lumzn. Various doses of drugs wvere injected into the lumen.
Light pressure was placed on the forceps during the injection and for

10 seconds after removal of the necedle to prevent bLackflow, The

abdoniral wall vas sutured and the tkin elozed with wound c¢lips. The

-]
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rats werc returned to their cages untll hutopsy on Day 15. At autopsy,
corpora lutea, implantatlion sites and viable fetuses (based on size and
§ross appearance) were counted. Appearances of normalﬁand resorbed
sit;s.arc photographically illustrated in another qulication (Dubin et
al., 1979). Percent implantation was determined by dlviding the neaber
of implantations by the number of corpora lutea; percent viability was
determined by dividing the number of viable fetuses by the numbgr of
implantation sites. .

Study 1. Effect of Day of Injectinn

Rats were injected once between Day 3 and 8 of gestation. Groups of
rats received either EACA or the saline vehicle. Othe groups were shan
treated, that is, the nsadle was:inserted into the uterine:lumen but
nothing was injected. The EACA dose used in this study was determined by
the maximal solubility (30 m3/0.1 ml) and the volume that would yield an
acceptable viability rate when the vehicle alone was injected (see
Discussion). EACA was prepared fre-: on the day before injéction in 0.9%
sterile sodium chloride.

Study 2. Effect of EACA Concentration

All rats reccived EACA in one uterine horn on Day 6 of pregnancy.
Groups rc:  -red either 0.3, 0.6, or 3.0 mg EACA in a 0.01 ml volume. The
contralate.al horn received 0.01 ml saline.

Study 3. Effect of Plasmin

Lyophilized plasmin was reconstituted in ‘sterile 0.97 sodium chloride
immediately before injection. Plasmin doses arc expressed in caseinolytic
units (CU; Sgourls ¢t al,, 1960)., On pregaancy Day 6, rats received

intraluminal {njections of either 3 mg FACA, 3 mg FACA plus 0.5 CU

-2
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plasmlu (KABT, Sweden), 0.5 CU plasmiy alone, or saline in a 0,01 nl
volume. In this experiwent, both horns of the uterus were injected with
the same substance.

Study 4. Effect of Systemic FACA

Groups of rats received subcataneous injections of either 0, 15, 30
or 60 mg of EACA daily from Day 3 to 10. The concentration of tha
injection fluid was always 30 ng/6.1 .

Statistical Analysis

students'
In study 1, comparisons were made byAt test. 1In all other studies,

analysls of variance werc performed with F ratios used to test for
significant differern .«s between treatoents.
* RESULTS

Study 1. Effect of Day of Injection

In untreated rats the inplantation rate was 82.2 -k 6.7% vhile tha
viability rate of those implantatfons was 93.8 + 4,97 (Table 1), Shan

intrauterine injections on any on: day between pregnaucy Day 3 and § did

not aflcct the implantation rate, however, viability wvas affected when »

sham injection was performed on Dzy 4 (46.1 + 10.7%) or Day 5 (8.9 +6. ).

Injection with normal sterile saline'(O.l ml) reduced.percent implantatlo#
when injection was made on Day 4. Saline injectloas affccted vliability on
Days 4 and 5 although this effect could be accouated for by merely
inserting the ncedle since the percent viability these groups were not
significantly different from the sham injections on comparable days of
pregnancy. Injectlon of 0.01 wl saline on Day 6 decreased percent
viability below Lho'icvcl of the giam coutvol (47.3 + 11.% versus 62,7 +

5.57). Injection of 3 mg BACA dn the sane volume of saline further

-3
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reduced the pevcent viability to i3.3;t 6.0%Z. EACA did not affect
viability on any other day tesied nor did it affect implantation on any

day tested. EACA was not tested on Day 4 or 5 because of the low viability
rates encountered wlth sham Injection.

Study 2. Effect of EACA Concentration

When intrauterine injections were made on Day 6, the percent viabiiity
was dependent upon the dose of FACA administered (Figure 2). In this
study, all injections were wade in 0.01 ml saline.

Study 3. Effect of Plasmin

In another study, intrauterine injections of 3 mg again resulted ia
reduced viability (13.9 + 4.3% versus 54.1 + 5.4% for saline control;
P <.001,'Figure 3). Injectlon of EACA along with plasmin resulted in

35.5 1+ 6.5% viability which was significantly higher than EACA treatmzns

. alone, yet less than the saline treated rats (P <t05). Plasmin alonsz

reduced fetal viability to 39.7 + 12.4%.

Study 4. Effect of Systemic EACA

No differences in either implantation or fetal vliability were obszrved

following systemic injection of up to 60 mg EACA/day from Day 5 to 10.
| :
DISCUSSION

Jmplantation involves complex interactlons between trophoblast and
uterine tissue (Veitlaul, 1979). The trophoblastic function itsel?l rav
Involve numerous events which depend on different biochemical mechaniszs.
For examplr, blastocyst surface glycoproteins may be important for
attachnent to the uterine wall (Enders and Schlafke, 19743 WNicks a1

Guzrean-Conzalez, 1979). Estropgen product ton vhich has beeu noted in

-
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rabbit blastocysts, may increase capillary bermeability at‘the inplantation
site (Dickmann, 1975; Dickmann et al., 1979). Prqgeéterone synthesis has
been demonstrated in rat trophoblast (Salonon and Sherman, 1975) and this
may cause local imuunologic suppresslon and prevent rejection of tha
heterologus embryo (Siiteri,'l976).

Invasion through the intracellular matrix represents yet another
trophoblaqtic Process and it appears to be, in part, dependent upon
fibrinolytic activity. Migratory cells, such as malignant cells
(Ossouski et al., 1973) and mactophages (Unkeless et al., 1974), produce
plasninogen activator. Plasminozen activators convert'plasminogen to
plasmin, a fibrinolytic enzyme (Figure 1).  Plasmin, or closely related
enzymes ma& be important in degrnﬁat{on of the intracellular ﬁatcix, thus
fascilitating cell movement. Fibrinolytic activity has been reported in
cultured mouse trophoblast (Sherman et al., 1976) and first appears on
Day 6 and peaks on Day 9 corresponding to the time of trophoblast invasion
in the wouse. The action of plasmin on connective tigsue nay be mediated,
In part, by stimu]ation of collagenase production (Werb and Aggeler, 1978).

We have tested in vivo the effect of EACA, a fibrinolytic inhibitor on
both implantation and fetal viability in pregnant rats. One approacit was
to inject the drug directly into the uterine luren around the time of
implantaLlon. Some technical difficnlties were cncountered because of
non-specific effects. Ve previously showed that intralumlnal injections
of 0.1 nl of norral ste-ile saline will result in a significant reduction
in {mplantatlon rate when adninistered on Day 4 (Dubin et al., 1979),

Furtherrmore, fetal viability was affected vhen saline was Injected on

Dayn 4, 5, 6 or 7. On Day 6, almost all fmplantation sites were resorbad

-5
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from horns receiving 0.1 ml saline. This effcct was volume dependant,
Since Day 6 is of particular interest because trophoblast lnvasion is
occurring about this time (Enders and Schlafke, 1967), the hlghest

concentration of EACA in the smallest voluma (3 mg/.01 ml) was injected

. at this time.

Intrauterine FACA adninistration did not affect implantation rates
vhen injected on Day 6, but it did increase the nurber of resorgticns,
possibly by preventing normal trophoblastic function. This effect was
dose-dependent and could be partially reversed by sinultaneously injecting
plasuin along with the FACA. Wnhile the viability rates dié not attala
the level of the saline treated controls, they were close to the rates
in the group receiving plasnin alone. The reason for reduction in viability
due to plasmin alone Is not known. The effect of EACA appears to b2
limited to a discrete time period. On Day 7, high doses (30 ng) had no
effect on fetal viability. Also, no eflfect was observed when EACA was

injected on Day 3, which is probably due to the fact that the ova k2s neot
yet recached the uterus. Day 4 and 5 could not be tested due to non-
specific effects on viability merely due to insertion of the needle at
these times. The present experirents do support the hiypothesis that
plesminogen activator activity is involved in the implaantation procass
and provtde in vivo evidence for its physiologic imporkuncc. Other arot2asea
bt . ; . G 'y
have been demonstrated to block implantation in wnice (Dabich and AnZarw, 197.Y).
Although sy<tenic (oral) antif ibrinolytle agents lucluding EACN are
effective in women in reducing wonstraal blood leag (Callender et al.,
13705 Kullander, 1970), in our stuly systemle (subcutancous) administration

of EACA had no effcct on fetal viability., This wight be because of

Inaccessability of the drug to the blastoeyst residing within the utsrus,

.16-
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It has .been noted that IUD insertién*inc?eases plasninogen activator
activity in the endometrium (Kasonde and Bonnar, 1976). FACA reduced IUD
induced menorrhagia (Kasonda and Bonnar, 1975). ihcre 15 no docurentation
that IUD's containing EACA are more cifective in rcd&cing fertilicy,
hovever, in light ol the present experiments and other evidence discgssed,
it is hypothesized that such devices provide additional protection because
of EACA's effect on suppressing trophoblast invasiveness,
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EFFECT OF INTRAUTERTNE FACA ON TMPLANTATION
AND FETAL VIABILITY ON VARIOUS DAYS OF PREGYNANCY

Table 1

Treatment Percent Percent
Day Treatment Number Implantation Viahility
- Untreated 6~ 82.2 + 6.7 93.8 + 4.9
3 Sham 5 92.0 + 8.0 89-4 + 6.8
Saline 12 85.1 + 4.4 88.0 + 3.8
EACA (30 ng) 9 89.1 + 7.3 86.1 + 11.3
4 R Sham 'lq . * Bo-g.i 9-8 ¢ n‘ 46.1 .'_"_ 10-- 7-":
Saline 10 62.6 -+ 5.7% 25.0 -k 10.4%
EACA not determined
5 Sham _\‘9 '8508 i 6-1 8.9 i 601"".
Saline 6 65.9 + 7.6 24,17 + 12.9%
EACA not detcrmined.
6 Sham 20 78.0 + 4.9 82.7 + 5.5
Saline 7 65.2 + 9.2 47.3 + 11,5%%
EACA (3 mz) 6 70.4 + 10.9 13.3 +.6.0%% .
7 Sham 17 - 78.8 + 4.6 86.7 + 6.7
Saline 8 74.9 + 8.6 75.9 + 11.4
EACA (3 mg) 8 70.9 + 9.0 82.4 + 5.9
8 Sham 8 68.2 - 9.2 70.4 + 15.4
Saline 11 77.6 -+ 8.6 77.8 + 9.1
EACA (30 my) 9 81.9 + 8.7 91.0 + 5.6
X = P<.,05 va. untreated contral
* = Pc.01l vs. untreated control
t = P<.0l va. shaw control for the sane day
% P ,05 ve. sallne control for the same day
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Figure 1. The Fibrinolytic System



Figuru;Z. Effect of varlous doses of EACA'Sn fetal viabllity.  ‘All doses
were injected directly into the uterine lumen oa pregnancy Day 6..
Volume of injection fluid was 0.01 ml in each horn; regardless of dose.
Control horns (0 mg dose) were contralateral to a horn recelving EACA.

Bracketed number designates number of treated uterine horns. Verrical

line 1Is standard error of the mean.
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Figure 3. .Effect of EACA (3 mg/horn) and'plasmin (0.5 CU/horn) on fetal
viability. All injections were made divectly into the uterine lumen on
- Pregnancy Day 6. Volume was 0.01 ml in.each horn regardless of treatment.
Bracketed numwbers represent nuuwber of rats treated. 1In this cxpericznt,

both horns of each rat recelved the same treatment. Vertical line is

standard error of the mean.
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ANTRODUCLION
Chemical methods of menstrual induckion are an alternative to early

surgical procedures of abortion. A major advantage might be less need for -

skilled professionals. We have previously vreported that several protein

denaturants had antifertility activity in rats (Conuner et al., 1976).

At that time, it was decided to test several more active compounds for

efficacy in monkeys. Results with ehtanol have previously been reported

(Dubin et al., 1978, 1980). This paper rcports our resylts with another

of our sclected compounds, silver ﬁiérate.

MATERIALS AND METIIODS

Cynomolgus monkeys (Macaca fascicularis) were obtalned frow Primate
Imports (Port Washington, NY). Thoy were fed lionkey Cho& (Charles River
Breeding Labs, Inc., Wilmington, MA) . supplimented with fresh fruit. ALl
monkeys were individually caged exroept during timed mating periods. Animals
were checked daily (including veekends) for vaginal blecding with cotton
swabs. They were cohabitated for 8 days beginnlng 12 days aféer the onsct
pf vaginal bleeding. Betwszen 18 and 23 days after the midpoint of the
cohabltation period, the nated female was subjected to rectal and abdominal
bimannal palpation by an experlenced caretuaker of prlmates, At the same
time, urine was collected from the bladder by urethral catherlzation and
tested for monkey chorionic gonadotrobln (mCC) by a hemapgglutination
inhibltion test (Ortho Diagnostics Tnc., Raritan, NI).

If monkeys were documzanted pregaant by palpatlen or mCG testing, they
were placed on the study protocol. Day of prepgnancy was coonted from the
midpoint of the ecohabltatlon pervitod, Thus, cohabitation day 5 was counted
ag prepnancy day 1, At approxlaoately 1 mooth (vange 27-47 days) of

pregnancy, the anfmul vas dmmobilized with an intramuscular injectlon of



4.4 ng per killogram of hody welght of Ketanlne hydrochloride (Ketaset).
A 12 cm long, 18 gauge, sterile blunt-end stainless steel needle vas inserced
through the cervix {iinto 'the uterine cavity until resistance was cncouatered.
A 1l ml solution of either 1% silver nitrate or 0.9% salinec was injected. The
treatment wvas randomized and the investigator performing the injection‘and the
animal technician was unavare of which solution was being administered.

The monkeys were observed daily for vaginal bleeding. Blood sawples
were taken from a perlpheral vein prior to treatment, on day 1, 2 and 3
following treatment and at month after treatment for blood chemistry and
hematologic cvaluations. Blood samples were analyzed by the Division of
Clinical Laborztories of the Johns Hopkins Huspital. Also, 1 wonth after
treatm=nt, monkeys werc repnlpated to deternine the pregressioa of pregnan:y.
RESULTS AND D1SCUSSTON

All mookeys receiving intrauterine injections of 1 wl 1% silver nitrate
between 27 aud 43 days of pregnae y showed vaginal bleeding beglnning one or
two days after trcatment (Figure 1). The bleeding lasted for an average of
5.3 days (range 4-7 days). These monkeys were found Lo have non~-enlarged or

R

subnormally enlarged uteri at the time of repalpation indlcating that
abortion hod ensued. Continucd observation of thuse monkeys confirmed that
they were no longer preguent.  AlL monkeys recycled after silver nitrate
treatment. Two subscequently bicame pregnant and had normal healthy infants.

Moukeys recelving 0,97 saline had varlable outcomes (Fligure 2), Two
aaloals (42 and 3) shouwed some spotting after injection but pregnancy
progressed,  These animals delivered normal healthy fetuses at 165 and 181
days.  Nowber 6 had an uneveyt fol prepoancy and a healtly infant was born at
148 days.  RKuabev 4 had uaovent fol presusey unt Il delivered by C-section at

103 days of a Living fetus aus part of another atudy, Honlkey #2 demonscr~- |


http:inso-rc.ed

vaginal bleeding on days 6 and 7.following injection and aborted. Monkey
#5 passed fetal tissue 29 days after tnjection,

Hematology and blood chenlstry determinations revealed ‘no slgnifleant
difference between silver nitrate and saline treated monkeys (Tables 1 and 2),

Two monkeys, uot in the randouized study, were Injected with 1 ml
sllver nitrate as described ln the previous study. Duration of Pregnancy at
injectlion was estimated at 37 and 38 days. Animals wera hystevectomized
- and salpingo~oopherectomized at 7 days following injectlon.

On gross i “nection, hemorrhage was observed between the gestatlonal
sac and deciduy resulting in separation of these tissues (Bipmee=3), While
there were hemorrhagic sites within tha placenta, there was no associated
necrosis of the adjacent villi. stever, portions of tlhe placenta were
separated from the underlying decidua basalis and In these aveas there was
evidence of tissue autolysis (Figure 2).

The study indicates that 1% silver nitrate in an effective agent for

terminating early pregnancy in monkeys.



Figure 1: FEffect of intrauterine administration of 1l ml 0.9% saline on pregnency
in dynomolgus monkeys. The following legends apply to this figure and figurz 2.
Solid bars represent normal Progress of pregnancy. Arrow indicates time of

Lreatment. Stippled buar represents voginal bleeding, A - abortlon; B = bir:h of

normal healthy infant; T = pregnancy artlflcally termlnated but fetus vieble.

flgure 2: Effect of intrauterine administration of 1 ml 1% siiver nitrate on pregzanc:

ln cynamolgus monkeys, '
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Table 1

Hematology Folluﬁing Administration of 1 wl 1% Silver Nitratz or 0.9% Saline

White blood cells

Count X lO3

Silver Nitrate
Saline

Red Blood Cells

Count X 106

Silver Nitrate
Saline

Hematocrit (%)

Silver Nitrate

Saline

".Time after Drug Administration

" Drug

Mating Admin 24 hr

9.3t0.6  8.0+L.1 9.240,7
8.741.0  8.4+1.3  8.1+L.6
5.840.1  5.240.3  5.5+0.1
5.810.3  5.740.4  5.940.2
36.940.7  33.6+0.8 34.5+1.0
33.4+1.6  35.1+1.8 34.7+1.2

48 hr

L3

8.0+0.9

8.6+1.0

5.6+0.1

- 5.440.5

33.0+1.0

32. 8i1.6

72 he 1 montn
8.8+0.7, 9.0+.5
8.8+1.0
5.4+0,2 5.9+.3
'5.440.6
34.2:+0.7 33.9+.6

' 3301_":205



Blood Cﬁenustfy.Analysls following. Administration of 1 ml 1% Silver ¥

Sodium (mEq/L)

Silver Nitrate
Saline

FPotass ium (mEq/L)

Silver Nitrate .

Saline

Cnloride (miq/L)

Silver Nitrate

Saline

————— e

Silver Nitrate

Saline

Urea Nifrggen (mg/dl1)

Silver Nitrate
Saline

COz(mEq/L)

b - —

Silver Nitrate

Saline

or 0.9% Saline

Mating

Table 2

i

Drug -
- Admin. -

f
CE
.

ftrata

‘Time After Drug Administration

24 he

!
148.0+0.6

1

3.77+.16 .

AN

‘
PR

4.02:+.20

©145.3+1.1  146.0+0.7 145.0+1.6

3.93+.08

3.63+.33  4.28+.17  3.90+.24

106.5+1.5

105.740.7

A

71.245.2
4

66.0+7.5 -

ty

119.540.9

20.3+4,7

22.8+0.9

21.342.6

62.2+7.3

55.0+10.5

19.0+1.1

20.5+1.6

23,6+1.2

20.3+0.9

¢107.0+1.8 108.2+1.1

111.0+1.9 107.2+0.9

59,346.3

52.5+8.9

20.8+1.4

21.342,3

23.840.4
24,5+1.,9

48 hr

3.94+.18

3.68+.20

66.8+3.2
62.5+7.6

19.2+1.1

19.0+4.1

24,0+1.6

22.7+41.1

2 hr

145.0+1.8 149.0+1.3 145.340.6 146.0+1.3

4,02+,17

4.05+.13

108.4+1.0 106.6+1.0

108.0+2.7 110.0+1.3

67.4+2.6
59.0+9.4

19.8+1.4

23.0+2.5

23,041.5

25,042, 4

"L monzh

145.240.9 144.640.8 146.0:0.9

108, 3+.8

71.5+2.8

23.5:1.0
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PROJECT IV

Trichosanthine, the mid-trimester abortifacient isolated from
a Chinese tubor, is being actively sought for study in this contract.

I have received an invitation from the Research Institute in
Shanghai that isolated and purified this protein for use in the
People's Republic of China. The correspondence relating to this
invitation has been forwarded to D, James D. Shelton for his infor-
mation and approval for the planned trip,

A major difficulty with this chemical is that the active molocule
is a protein which limits its usefulness clinically. However, the
Chinese have been able to significantly Feduce the potential for
sensitization by the administration of the drug intra-amniotically,
Of particular interest, the drugs activity seems to be directed
specifically toward the villi of the placenta.

It is hoped that arrangements can be completed to obtain a
continuing supply of this agent for st'idy and animal testing in

our laboratories.



PROJECT V .

THE CLINICAL TESTING OF CHEMICAL ABORTIFACIENTS

The objective of this study is to evaluate
agents which have been determined by animal studies
to be efficacious and free of undesirable characteri-

zation,

Principal Investigator: Dr. M. F. Atienza



PROJECT V

A. Azastene

Azastene was obtained and initiation of the protocol
was attempted. A1l patients identified at 8 weeks of duration o
who possessed the admitting characteristics required for the study,
rejected participation.

The major problem in gaining volunteers for this study
was that treatment was required for 7 to 8 days, while the patients
were aware that their unwanted pregnancy could be terminated by
suction curettage.

In further communication with the pharmaceutical company,
Sterling-Winthrop, the company determined that they would withdraw
any attempts to proceed with azastene-type agents at this pcint in
time. It should be noted, however, that another drug is being
developed by this pharmaceutical company that may require a shorter

interval of active treatment.

B. Ethanol
A protocol will be submitted to the Johns Hopkins Medical

Institutions Human Sub-Committee to initiate clinical trials.



C. Ané]gesia for Abortion and Other Surgical Procedures Completed

Under Local Anesthesia

We will proceed to develop a regimen for the use of a
combination of agents administered in very low doses which might
in combination be unassociated with respiratory or cardiac depression.
Because of recent life-threatening accidents with the use of demero]

and valium, this approach seems to have merit.



PROJECT VI

The objective of this study is to assess
methods of cervical dilatation for safety

and efficacy.

Principal Investigator: Dr. Theodore M; King



PROJECT VI

We will be initiating in this portion of the proposal
the use of the International Fertility Research Program's
Osmotic Cervical Dilator. This will be submitted to the Johns
Hopkins Human Subject's Committee for their approval prior to

the initiation of investigative work.



WORK PLAN IN THE COMING SIX MONTHS

In the coming six months, the following activities will be

addressed:

1)

2)

3)

4)

5)

Ethanol and silver nitrate will be subm%tted to

the Johns Hopkins Human Subject's Committee for
approval for use in the termination of early
pregnancies.

Arrangements will be completed with the Research
Institute in Shanghai, for a supply of trichosanthine
for initial animal studies in our laboratories.

The osmotic dilator of IFRP will be submitted to the
Johns Hopkins Human Studies Committee for completion
of clinical trials in this country.

A number of agents will be utilized in combination

for the establishment of adequate analgesia for the
completion of outpatient ambulatory surgical procedures
in fertility management.

An IND submission will be completed on quinacrine based
on the animal work that is now completed. In addition,
the work that has been initiated on the suture device
will continue. Finally, prostaglandin analogs will be
identified and reviewed with Dr. Shelton for their

possible use in studies in our laboratories.



AID/DSPE-C-0054

SIMPLIFIED TECHNIQUES OF FERTILITY CONTROL
ANTICIPATED EXPENDITURE REPORT
10/1/80 - .3/31/81

Salarfes $ 69,222

Fringe Benefits 12,806
Equipment

(Materials & Supplies) 10,160
Travel 3,400
Consultant 1,582
Other Direct Costs 19,500
Indirect Costs 59,502

Total $176,172



SIMPLIFIED TECHNIQUES OF FERTILITY CONTROL

AID/DSPE-~C-0054
9/28/79-9/27/80

Year I
Budget Award

Expenditures
9/28/79-3/31/80

Salaries $123,604
Fringe Benefits 21,632
Equipment 30,724
(materials and sudplies) :
Travel 300
Consultants 0
Other Direct Costs 47,236
\.mwrrect Costs 105,504
Total $329,000

$ 57,331
10,033
17,425

71
0
10,787

30,498
$126,145

Expenditures
4/1/80-9/27/80

$ 67,135
12,067
5,786

149
0
18,436

64,748
$168,321

Unexpended
Balance

$ (862)
(468)
7,513

80
0
18,013

10,258
$ 35,534
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MANUSCRIPTS IN PRESS:

1)
2)

3)

4)

5)

6)

Midtrimester Amnio-Infusion

Endometriosis and the Development of Tubo-Peritoneal
Fistulae After Tubal Ligation

The Effect of Epsilon Amino Caporic Acid - A Fibrinolytic
Inhibitor on Implantation and Fetal Viability in Pregnant
Rats

Cephalothin Prophylaxis for Midtrimester Abortion

The Effect of Silver Nitrate on Pregnancy Termination in
Cynomolgus Monkeys

Hyperosmolar Urea for Elective Midtrimester Abortion -
A Five Year Experience

MANUSCRIPTS BEING FINALIZED:

1)

2)

Non-Clostridial Myonecrosis with Induced Mid-Trimester
Abortion

Pharmacokinetics of Lidocaine Administered by Paracervical
Infiltration for Aspiration Abortion



MIOTRIMESTER AMNIO-INFUSION

INTRODUCTION

For elective ahortion, midtrimester amnio-infusion is utilized
in the United States approximately 10 percent of the time. With the
liberalization of abortion laws, it certainly became clear that the
technology and knowledge regarding midtrimester abortion has required
rapid updating. Certainly, the experiences with concentrated saline
solution by the Japanese fcllowing Yorld ar II prompted invéstigators
to look at other methodologies. As a benefit of this added research,
much of our knowledge regarding the mechanism for labor has been gained
through research in this particular area. This presentation will discuss
the training of individuals in the technique of midtrimester amnig-
infusion and the recognition and management of complications. It
should be recognized from the outset that the completion of amniocentesis
and infusion of pharmacologic agents is easily achieved by obstetricians
and gynecologists. However, acceptable mérbidity and mortality rates
asosciated with midtrimester abortion procedures can only be achieved by
meticulous attention to the details of the described procedures by
adherence to the proposed guidelines, and by recognition of early signs
of complications which must be treated with appropriate therapy. I hop2
it is appreciated that physicians who elect to undertake these procedures
should gain a large experience quickly and the occasional cperation is rot

encouraged.



PRE-OPERATIVE PREPARATIONS

The pre-operative patient evaluation and equipment have been
described in my other presentation. It is important that a bimanual
pelvic examination be completed just prior to the procedure in order
to ascertain uterine size as well as condition of the cervix. Further-
more, it is exceedingly important that the presence of a fetal heart
tone be documented prior to any attempted midtrimester amnio-infusion.
There have been a number of instances of injections of ovarian cysts
because of failure to carry out this particular step. Therefore, the
avai]abi]{ty and utilization of an electronic Doppler device facilitates
diagnosis of duration of pregnancy, location of amniotic fluid and
presence of pelvic pathology. Also, prior to the actual injection,
the risks and plans for the procedure should be explained in detail to
the patient. About 3 to 4 hours prior to injection, 3 or more medium
sized laminaria tents are placed intracervically using an aseptic technique
The use of the tents both shortens the injection-abortion: interval as well as
markedly reduces the 1ikelihood of serious cervical laceration.
TECHNIQUE

Regardless of the agent selected, the basic technqiue for midtrimester
aninfo-injection remains the same. The technique is designed to enter the
amniotic cavity -and instill various pharmacologic agents and to avoid
inadvertent intravascular injection. For most surgeons, the site
for amniocentesis for a uterus 16 to 20 weeks in size ideally is
approximately one-third of the way to the umbilicus from the symphysis
pubis. At this site, the amniocentesis needle usually is being placed
into the upper protion of the Tower uterine segment. The reasons for
selecting this size are severalfold. In general, the thickness of the
myometrium is less at this particular point than it is at the fundal
portion of the uterus. Furthermore, the placenta tends to implant in

the fundus either posteriorly or antertorly and in many instances are



can avoid the anterior portion of the placenta if amnio=infusion is
carried out at this ]owgr-;ite. Thus, bloody taps or missed taps can

be markedly reduced. It should be noted that attempting to perform
émniocentesis in uteri ]es#{than 16 weeks in size is associated with a
high incidence of missed taps. "Therefore, in general, midtrimester
induced abortion by amnic-infusion should be utilized only for gestations
of 16 to 20 weeks. Occasionally, the use of a bimanual technique is
helpful with the smaller size uterf. In this technique, one hand is
placed in the vagina Fo elevate and move the uterus anteriorly towards

" the abdominal wall and the other hand is used to palpate the lower uterine
segment to select a site. With direct guidance by bimanual technique,
the needle is then placed into fhe amniotic cavity.

Once a site hés been selected, the abdomen should be meticulously
prepped with an antiseptic so]ution.’ It has been demonstrated in a
number of studies that failure to adhere to strict aseptic technique is
associated with a high incidence of post-abortdl infection. After
prepping, the abdomen is draped with towels. We have found th;t the
standard 3% chh Tuohy needle (number 16 guage) is satisfactory for most
forms of amnio-infusion. Occasionally, wé utilize a six inch 17 guage
spinal needle for patients wh6 are particularly obese or who have an
anterior placenta. Prior to the‘inject%on, approximately 5 to 10 cc of
of 1% lidocaine is injected in the skin, subcutaneous tissue, rectus
fascia, as well as peritoneum at the selected site. The patient should
be flat in bed without the head being elevated to ensure relaxation of
abdominal musculature. A tiny incision should be made in the skin prior
to intrgduction of the Thohy needle in order Fo al]owteasier passage.

Khen iﬁtroduc1ng the needle, several distinet layers can be falt.



Initial introduction goes smoothly until the rectus sheath is encountered
and at this point, one feels resistance. Further, resistance is usually }
encountered upon entry into the myometrium and than a small give or
reduced resistance is felt when the needle traverses the amniotic
membranes. With experience, one therefore detects three areas of
resistance prior to introduction of the needle into the amniotic cavity.
In general, the amniocentesis is carried out vertically in the midline.
Once the needle has been introduced the stylet is removed and free flow
of fluid is noted. At this point, the extension I.V. tubing with a
three-way stop-cock is attached. During removal of the amniotic fluid

and durirg injeﬁtion of agents, it is extremely important that excessive
motion of the needle be avoided. With excess motion, particularly

after 200 cc of fluid has been removed, the cavity may be lost and

unless another amniocentesis is successfully carried out, the procedure
has to be terminated and re-scheduled a cay later to allow re-accumulation
of fluid. Therefore, gentle pressure on the fundus or the uterus may
improve flow or, occasionally, gravity drainage can be utilized by placing
the tubing in a sterile container below the level of the needle site and

allowing the fluid to drain out.

HYPEROSMOLAR UREA INJECTION

With hyperosmolar urea injection, we remove up to 200 cc of amniotic
fluid. Following this, we instill approximately 135 cc or 80.grams of
urea via gravity. This concentration of 53% has been found to be most
satisfactory. Upon completion of the infusion, 5 mg of Prostaglandin Foa

is instilled and the needle is removed.



OTHER POINTS REGARDING THIS METHOD OF ABORTION

If a bloody tap occurs, une should not inject any of the pharma-
cologic agents unless clearing of the fluid occurs and one is totally
confident that the amniotic cavity has been entered. Attempting to
inject hypertonic or hyperosmolar agents in the presence of a grossly
bloody tap can lead to a serious systemic reaction which.in the past has
been associated with maternal death. Should the amniotic cavity be
lost during the process of injection, no further attempts at introducing
pharmacologic agents should be carried out until replacement of the nsedle
into the amn,otic cavity has occurred. When a cavity is lost in this
fashion, and if only a small amount of the pharmacologic agents has Lteen
introduced, one can re-tape the cavity the next day in order to allow

re-accumulation of the amniotic fluid.

MANAGEMENT AFTER INJECTION

The use of high dose intravenous oxytocin in conjunction with urea
alone significantly reduces the injection-abortion intervals to 24
hours or less. However, for reasons listed below, the—priman? use of
oxytocin for augmentation of urea has been replaced by intra-amniotic
Prostaglandin Fza, except for instances of asthma or known Prostaglandin
allergy. Our standard oxytocin dosage consists of adding 200 units
of oxytocin to a 500 cc bottle of 5% Dextrose in half normal saline
and infusing the medication at a rate of 50 cc per hour. This results
in the introduction of oxytocin at a rate of 332 mu/min. The use of
such high concentrations of oxytocin requires an electronic pumping
device in order to avoid over-dosage. The risks from over-dosage include

water intoxication secondary to the anti-diuretic effects of the oxytocin



as well as, in rare instances, uterine rupture part1cu1ar]y with

mul tiparous patients. In addition to the use of mechanical pumps

one must also carefully monitor fluid and electrolyte balance and

keep an accurate intake and output. In.general, we do not allow the
oral -or intravenous intake of f]uids to exceed the urinary output by
more than 1500 cc over a 24 hour period., Also, we monitor serum
sodiums at 12 hour intervals, and if they fall below 132 meq/liter, the
oxytocin infusion is discontinued for at least a four hour period in
order to allow diuresis to occur.

The use of intra-amniotic induced prostaglandin in conjunction
with hyperosmolar urea appears to offer significant advantages‘from our
viewpoint. First the requirement for mechanical pumps is either avoided
or certainly significantly reduced 1eauing to less cost. Secondly,
less concern is imposed for fluid and electrolyte balance because
prostaglandin does not have an anti-diuretic effect Tike oxytOC1n.
However, in patients who are at risk for problems secondary to sudden
changes in their fluid compartments, (for example, cardiac patients)
one must also approach the use of these agents cautiously,

If during the injection-abortion process rupture of membranes
occurs and after four hours abortion is not imminent and a good Jabor
pattern has not been established, these patients are started on the
high dose oxytocin regimen. Similarly at 24 hours post-injection,
those patients whose abortions are not imminent or who are not in
active Tabor are also started on the high dose oxytocin regimen.

Rarely are re-injections ever performed. However, prior to starting

such agents each patient must be carefully evaluated.



RETAINED PLACENTA

Our technique of managing‘fetained placenta has evolved over
the several year period that the Fertility Control Unit has been in
operation. Our basic premise has been that retention of the placenta
for more than two hours following abortion of the fetus is associated
with increased risk for hemorrhage as well as infection. Therefore,
we view that removal of unaborted placentae after two hours of
observation is beneficial. With experience, the technique of operative
removal is quite simple.

The patient is placed on a portable operating table in the dorsal
lithotomy position. Immediately prior to the placenta removal, usually
10 mg of diazepam and 50 mg of meperidene are given intravenously by
slow push. Mixing of the diazepam with some of the patient's blood
will reduce some of the burning sensation experienced by most patients.
The patient's vagina is then gently prepped with antiseptic solution.

A bi-valve speculum is inserted and the anterior 1ip of the cervix

is grasped with a sponge-stick. Following abortion of the fetus,

the cervix is usually dilated to three or four centimeters and usuvally
one observes placenta parts at the os. After grasping the anterior

1ip of the cervix, the tissues lying near the os are then grasped with
another sponge forcep and gentle traction is carried out. The sponge-
stick can be introduced into the Tower uterine segment for further
grasping of tissue and further removal of the placenta. For most
patients, these maneuvers readily empty the uterus. However, occasionally
the placenta will be firmly adherent and one may have to 1ﬁtroduce the
forceps multiple times in order to grésp tissue and loosen the placenta.

The use of a large diameter serrated banjo curette is helpful in removing



adherent p]acent&e as well as ensuring completenesé following the
initial sponge-stick removal. .Upon comp]etiép, the cervix is care-
fully inspected for lacerations. Oxytocin is continued during the
procedure and for approximately one or two hours afterwards. Methyer-

gonovine maleate can also be utilized if necessary.

FAILED PRIMARY PROCEDURES

Depending upon the method of initiatiop, between 1.0 and 12.5%
of midtrimester elective abortion cases result in failure of tﬁe'primany
method. any such patients will achieve completion of cbortion through
repeat intra-amniotic injection or.administration of oxytocic agents,
thoggh not without risk of sepsis, fluid electrolyte abnormality or
uterine rupture. However, there still remains a number of patients
where such measures fail and who require surgical management.

The vaginal evacuation method has been used in the Fertility
Control Clinic since January 1973 without significant problems. - o
Vaginal evacuation of the uterus for midtrimester abortion failures is
carrjed out in the following manner. After Doppler examination to docu-
ment absence of fetal heart tones, intravenous injection of 10 mg diazepam
and 50 mg meperidene is carried out. Patients are then prepped vaginally
with a povidone-iodine solution while in the dorsal lithotomy position.
After draping and bimanual examination to determine uterine size and
configuration, 10 to 15 cc of 1% 1idocaine is injected paracervically
in a circumferential manner. A ring forceps is utilized to grasp the
anterior 1ip of the cervix and the endocervical canal is gently sounded
to determine direction. Cervical dilatation is rarely necessary in that
most cervices will readily admit a #41 Kay-Pratt dilator. Ring forceps

are utilized to remove, by gentle traction, any pregnancy products



encouﬁtered in the lower uferine segmént. Suctiop curettaée using 12,
14, or 16 mm tips removes further pregnancy prodﬁcts as well as brings
additional tissue into'the Toﬁer uterine segment for grasping with .

the ring'forceps. The suction curette and the ring forceps are never
introduced further than what {s estimated to be the confines of the lower
uterine segment. After careful inspection of tissue to identify all
major fetal parts and placental tissue, curettage of the endometrial
cavity with a large diameter, serrated "banjo" curette is carried out

to remove any remaining products of cenception. During the procedure,
patients receive oxytocin intravenously usually at a rate of 332 mu/min"
and usually also receive 0.2 mg of methylergonovine maleate by parenteral
injection. Although the vaginal evacuation may take as long as 30
minutes to complete, most patients tolerate the operation without undue
discomfort. Oxytocin is continued for about two hours posf-operatively
and some patients receive oral methylergonovine maleate for 24 to 36
hours. The majority of patients are discharged within 12 hours after
completion of theabortion. '

Some investigators view vaginal evacuation of large §ized uteri as
being hazardous. But in our experience the procedure has been accomplished
without undue problems. Patients undergoing vaginal evacuation for
failure of the primary method commonly have ruptured membranes, cervices

that are partially effaced and dilated and lower uterine segments that are

distended by displaced products of conception. Furthermore, the
pregnancies are not viable and in the majority of instances the fetal
parts are usually macerated. Furthermore, the majority of patients

undergoing vaginal evacuation have been on high dose oxytocics for at
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least two‘hours or longer prior to the procedure. 'Theréfbre, at

the time of evacuation, fhe uteri Beéome and remain well contracted.

By not utilizing genéra] anesthesia, for the most part, the occasiongl
atony attributable to anesthetic agents is avoided. Furthermore, Qith
the use of our particular technique of Timiting 1nstrumentatioﬁ to the
lTower segment, the risk of uteiine perforation is minimized. However,
one should recognize that skill at removing retained placentae in the
fashion previously described will enable an operator to gain experience
prior to undertaking the vaginal evacuation of large sized yteri as just

described.

INTRA-ABORTAL FEVER

Occasionally during the injection-abortion process, patients
may develop fever. A1l such patients must be carefully examined. After
ruling out urinary tract or upper Eespiratony tract infection, one usually
assumes that genital tract infection is occurring. Exceptioné io this
may include the use of vaginal prostaglandins. If abortion is felt to
be imminent or within a few hours, the patient can be observed initially,
However, if it appears that abortion is not imminent, we culture
the patient's endocervix as well as blood and urine and proceed with a
vaginal evacuation as previously described. Prior to any such manipula-
tions and after one has diagnosed probable genital tract infection, we
utilize high-dose parenteral antibiotics such as ampicillin 1 gram I.V.
every four hours or penicillin 5 million units I.V. every six hours in _
conjunction with kanamycin 1 gram stat, 500 mg I.M. every 12 hours.
Some patients promptly defervesce immediately following the abortion

process and we have found that observation over a 12 to 24 hour period



may be all that is necessary. Such patients are then sent home on

oral ‘antibiotics. Those patients who remain i11 in génera] will respond
in 24 to 48 hours to the antibiotics just 1isted. Those who do not respond
occasionally have been found to have anaerohic infections and require

additional antibiotics such as clindamycin.

INTRA-ABORTAL BLEEDING

Intra-abortal bleaeding is not uncommon and if less than approximately
100 cc it is usually not felt to be significant. Occasionally, however,
particularly when utilizing hyperusmolar solutions, cvagulopathies may
occur (see section on complications).

Occasionally, the reason for intra-abortal bleeding may be abruptio
placenta or placenta previa. Such problems are usually detected at the
time of the abortion process and the patient can be either nbserved or
the abortion completed using the method described under thé vaginal

evacuation for failures.

- MIDTRIMESTER ABORTION COMPLICATIONS

Midtrimester abortion complications include infection and post-

abortal bleeding as major categqries.

I. Infection
It is difficult to estimate the rate of infectian following
elective midtrimester abortions. The major problem in arriving
at rates are the different methodologies as well as different

definitions for infection. For example, in many papers reviewed,



objective criteria such as fever greater than i00.5 degrees F on
two or more occasions has been utilized as indication of infection.
However, in many instances, thérapy is started before such criteria
are realized. We recently completed a study of post-abortal endo-
metritis and utilized the following definition. Post-aborta}
endometritis was defined as any condition requiring the use of
antibiotics during the first four weeks after abortion. Patients
with other diagnoses, such as urinary tract infection, were not
included. Furthermore, patients receiving prophylactic antibiotics,
such as patients with rheumatic valvular disorders, also were not
included for the purposes of this recent study. Utilizing this
particular definition, a rate of about 8% was realized for endo-
metritis after midtrimester abortion.

The clinical manifestations of post-abortal endometritis
consist of fever, uterine tenderness, occasional adnexal tenderness,
purulent vaginal discharge, and often retained products of'
conception. Depending upon the severity of the infection, one
can have varying combinations of the above signs and symptoms.

For example, some patients may have uterine tenderness with some
irregular vaginal bleeding as their only indication of early or

latent infection. These symptoms may then progress to fever of

102 to 103 degrees F, increasing lower abdominal discomfort, increasing
uterine tenderness, as well as adnexal tenderness. With such more
severe manifestations, patients often have a foul, purulent vaginal
discharge. Also, the cervix will be slightly dilated, and the "

uterus will appear 1akger than usual on exam. In general, post-

abortal endometritis manifests itself within the first seven to 14



days after the abortion procedure.

The Taboratory is not overly helpful in establishing the
diagnosis. The CBC often indicates a white blood cell count
ranging between 12,000 to 16,000 but occasionally exceeding
20,000. However, frequently the count will be in the normal
range without a shift to the left. Cultures of the endometrial
cavity show varying results. We recently evaluated the use of
endometiial cultures obtained in the following fashion. The |
cervix is swabbed to remove any excess mucous and secretion, and
a Q-tip is inserted into the endometrial cavity and then placed
on Stewart's transport media. The culture is handled in the
laboratory in a routine manner. No specific bedside attempts were
made to increase the yield for organisms such as anaerobes. Utj]izing
this technique to obtain cultures, the most prevalent isolates ejther
as single or multiple organisms included group B beta-streptocccci,
Neisseria gonorrhea, Bacteroides species and Staph aureus. However,
there were large admixtures of multiple organisms; many of which
probably were constituents of the normal vaginal flora.

Treatment should be tailored to the clinical situation. In
patients with mild infection who do not appear toxic, and by examina-
tion do not appear to have retained tissue, (for example do not
have an unusually enlarged and boggy uterus with cervical dilation
and evidence of tissue in the os), outpatient therapy can be begun,
We have had a great deal of success in patients not allergic to

penicillin by treating them with ampicillin, 500 mg orally every six



hours for approximately ten days. The patients are seen one week
after instituting therapy or sooner should symptomatology worsen.
For patients who are more 711, hospitalization with the following
studies is necessary. One obtains upon admission, BUN, élucose,
blood cultures, endometrial culture (in the manner just des;ribed).
and urine culture, (if the urinalysis shows pyuria). The antibiotics
of choice include aqueous penicillin G, § million units I.V. every
six hours and kanamycin, 1 gm stat I.M. followed by 500 mg I.M.
every twelve hours. In general, the antibiotics are continued
in this fashion for approximately five days to allow a full course
of kanamycin. Occasionally, the amount of time has been shortened
in those patients who rapidly defervesce and respond to this regimen
and in whom the eventual culture results indicate no need for con-
tinuing kanamycin. A major component of the therapy for endometritis
requiring hospitalization is a concomitant performance of a curettage.
Curettage is carried out using the sponge-stick curettage‘techn1Que.
This curettage is usually carried out within six hours after admission
following the initial dose of antibiotics. Using these basic regimens,
less than 10% of patients with severe endometritis have required
hospitalization beyond five days when our experience over three years
was recently evaluated. Also only two patients have required hysterectomy
due to severe pelvic infection. It should be noted that both of these
patients developed fever during the abortion procedure, prior to
passage of the products of conception, and both had cultures revealing
Claustridia welchii. '

Two further points regarding the bacteriology of post-abortal

infection are worth mentioning.



In those patients who later are found to harbor
group B beta streptococci, the clinical course often is quite
striking. These patients may present with fevers as high as 103%F
with significant pelvic tenderness, yet within twelve to 24 hours
after institution of antibiotics, the temperature rapidly returns
to normal and symptoms markedly improve. Another ﬁroblem is the
performance of abortions in patfents with untreated endocervical
gonorrhea. A recent case-controlled stu&y done in our institution
revealed that those patients who do not have their endocervical
gonorrhea treated prior to the abortion procedure have a three-fold
increased risk for post-abortal endometritis. Therefore in a
patient population where cervical gonorrhea is quite prevalent,
pre-treatment of this disorder will reduce the overall incidence of
post-abortal endometritis. However, it should also be.noted that
such treatment will not necessarily prevent the development of
endometritis in that we have had a few patients treated 1ﬁ‘such
fashion who have also developed éndometritis later.

Other antibiotics which have been utilized successfully for
therapy include clindamycin for those patients who do not respond
over 48 to 72 hours with the penicillin and kanamycin, and in
general whose cultures reveal the presence of anaerobic organisms.
Keflin has also been utilized for some patients allergic to penicillin
with success. For outpatient therapy, success has also been realized

using tetracycline for patients allergic to penicillin drugs.



II. Hemorrhage
Occurrence of hemorrhage during or after the abortion
procedure has several etiologies including retained products, atony
or placental site bleeding, laceration, and coagulopathy. It is
important for the operator perferming midtrimester abortionxprocgdures
to be able to evaluate and recognize these various causes of Héhgrrhage.
Retained products is probably the most common cause for
hemorrhage at or after the abortion procedure. The basic means for
dealing with this problem is the performance of the so-called
sponge-stick curettage. In our experience, the following patients
appear to more frequently experience hemorrhage and iretained
products: patients undergoing prostaglandin abortion, patients
not on oxytocics at the time of abortion, and patients with
retained placenta for more than four to eight hours. The ability
to promptly carry out the sponge-stick curettage markedly reduces
the incidence of significant bleeding. Therefore a 24 hours on-call
system is needed when performing midtrimester elective abortions.
Placental site bleeding or atony is not unusual following mid-
trimester abortion. The basic treatment consists of utilizing
oxytocics such as intravenous oxytocin or methergine along with
uterine massage. It is extremely important that other causes of
hemorrhage such as retained products, laceration or coagulopathy
be ruled out prior to attributing hemorrhage to this etiology.
We have also had one or two instances of severe hemorrhage following
the abortion process which could only be controlled with prolonged

uterine massage over a five to ten minute period of time. Ue have



suspected that "this prob]em may be die to b]eed1ng from a p]acenta]
s1te vesse] or perhaps pro]onged uterine. atony ;THowever, bx ut11121ng“

]

pro]onged maSsage we have avo1ded the possible requ1remebt for

\ \
‘l 24
.:l )

hypogastrxc artery ]1gat1on.
The occurrence of 1acerat1on part1cu1ar1y cervical lareration
is a. well "known comp11rat1on of midtrimester abortion procedures.
The classical laceration described in the literature has been the
SO~ ca]]ed pcster1or transverse cervical 1acerat1on This 1acerat1on,
usua]]y four to f1ve centimeters in length, occurs transversely |
between the uterosacra] ligaments approximately at a Tevel of the
internal os. However, reviews of midtrimester abortion cases in which
routine speculum examination as well as bimanual examihation is
carried out after the abortion process indicate that vertical
lacerations similar to those found following term vaginal delivary
are probab]y'more common. Eiact rates for the occurrence of such .
lacerations are difficult to ascerta1n. A number of studies have
postulated that the occurrence of* such lacerations 1s related to
nTiparity, shortening of the injection abortion interval as well
as the use of oxytocic agents, There has been some success in
reducing the incidence of such lacerations with the use of laminaria
tents, however, such lacerations have occurred despite the use of
such means. The basic treatment requires recognition first.
Therefore, it is mandatory that all patients who have completed
their midtrimester abortion procedure whether bleeding or not undergo
both a vaginal speculum examination as well as a bimanual examination

.to detect such lacerations. Once detected, we have had success in

repairing these lacerations without general anesthesia by giving



diazepam and meperidine intravenously in conjunction with the
performance of paracervical and occasionally pudenda] block with 1%
lidocaine. We have carried out immediate repair of such lacerations
by debriding non-viable tissue and then approximating the édges
in layers using interrupted catgut suture. Occasionally, the
small vertical lacerations are repaired utilizing contjnuous sutures.
He have not utilized prophylactic antibiotics routinely for ;uch
patients. Despite such care, breakdown is not an uncommon problem.
The managemen. v. patients following failure of the initial repair
is unclear. Furthermore, attempts at re-repair often lead to
further failure. The major questions concerning such lacerations
is their behavior during future pregnancies, For example, it is
conceivable that a certain percentage of patients with such
lacerations may require the use of cerclage operations in order
to maintain pregnancies to viability. Furthermore, due to endo-
cervical mucosa damage following repair, some degree of segondany
infertility may also be a problem with such patients. The;efore,
Tong-term longititudinal follow-up of such patients will be ‘required
before such potential problems become apparent.

The final etiology for post-abortal bleeding is cdagu]opathy.
In relationship to second trimester hypertonic saline amnio-infusion,
theliterature is replete with descriptions of this problem. However,
it should be noted that theuse of almost any intra-amniotic agent
causing midtrimester abortion has the potential of associated
coagulopathy. A large number of studies indicate that decreases in
clotting factors, such as fibrinogen p]ate]éts, factors 8, 9 and 12

all occurs normally during the abortion process following injection
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of various pharmacologic qgents. Furthgrmore, the appearance of
fibrin split produéfs is another common phenoﬁenon. These changes
are most apparent following the intra-amniotic injection of hyper-
tonic saline and, in fact, are seen in all patients. The changes
are maximal approximately lé to 24 hours after initial injection but
by approximately 24 hours begin returning towards normal. Similar
changes have heen demonstrated in patients undergoing hyperosmolar
urea abortion (to a less significant degree), and recent literature
indicates that such changes may also occur in patients underéoing
intra-amniotic injection of prostaglandin Fra or Ep. It shoh]d be
noted, however, that in the vast majority of instances thege'
coagulation changes are not of clinical significance. 'However,‘in'
1 in 100 to 1 to 2500 saline abortions,clinical coagulopathy may
occur, _ .

The eitology for such coagulopathy is unclear. One mechanism:
proposed has been the release of tissue thromboplastin afithe'bla- |
cental site due to damage by the hypertonic agents. Why H;pertonic
saline would predispose more so than urea is unclear. Another |
theory postulated is that hypernatremia may lead to such coagulopathy.
For example, some animal studies reveal that hypernatremia can produce
coagulopathy in animal models. Therefore, this phenomenon may
contribute to the occurrence of clinical coagulopathy in some instances.
Finally, it should be noted that even when hyperosmolar urea is used
clinical coagulopathy may occur. In our experience, at least one
well documented case has occurred over a three year period iﬁvo]ving
approximately 1000 abortion procedures uti]izing'hyperosmolar urea.

Finally, the use of oxytocic agents particularly oxytocin may -



predispose to the occurrence of clinical coagulopathy. Ballard
and co-workers studied the occurrence of ‘clinical coagdlopathy in
a large group of patients undergoing hypertonic saline amnio-infhsion‘
with or without immediate augmentation with intravenous oxytocin.
- They found that patients who had the immediate augmentation of their
abortion procedure with oxytocin had significantly higher rates of
clinical coagulopathy. The exact méchanism for such occurrences
are unknown but could again be re]atedXto,increased release of tissue
thrombhoplastin. |

Manifestations of coagulopathy basically consist of the appearance
of unclotted blood in a patiént with vagina] bleeding. The majority
of clincial coagulopathies are recognized at the time of the abortion
process or ‘soon thereafter, though occasional cases have been
_described occurring prior to passage of the fetus. In conjunction
with the appearance of unclotted blood, these patients may also
demonstrate evidence of petechiae and easy bruisability as;well as
bleeding at venipuncture sites. As with the other causes of hemorrhage,
one must quickly rule out retained products, laceration, or atony
before assigning the diagnosis of coagulopathy to a patient.

Thg laboratory diagnosis is made by &emonstrating diminution
of fibrinogen and platelets, pro]ongatioh of clotting fime, protime
and partial thromboplastin time, as well as the demonstration of
fibrin split products in high titers. From a clinical standpoint
the performance of a simple Lee-White clotting test at the bedside
enables one to rapidly establish the diagnosis. This is a very gross
test and, if abnormal, indicates $ignificant reduction in clotting

factors and a clinical situation of trueiimport. Other findings such



as a decrease in fibrinogen or platelets can be misleading
particu]af]y in attempting to establish an éarly diagnosis. For
example, these factors ordinarily will fall to some extent during the
normal abortion process without clinical coagulopathy. Furthermore,
patients in the midtrimeste} of pregnancy w?]] have soméwhat physiolo-
gically elevated fibrinogen and platelet counts. Therefore a value
determined ihitia]]y could well be within the normal range, yet a
significant coagulopathy may be occurring. However, these tests
should be used to confirm the presence of coagulopathy as well as
demonstrate return towards normal following treatment using such
measurements. '

A wide variety of modalities for treatment have been utilized
for this problem including heparinization, expectant management,
and in a few instances the use of epsilon amnio caproic acid. Our
basic regimen has been as follows: the diagnosis of coagulopathy
is rapidly established at the bedside by performing a simple Leé-
White clotting test., If prolonged beyond ten or 12 minutes, a
presumptive diagnosis of coagulopathy is made. Occasionally with
mild or moderate prolongation, one will also note very poor clot
formation. .In patients with severe coagulopathy, the blood wii]
not clot over prolonged periods of time. Once one has presumptively
established the diagnosis, the patient is rapidly examined to rule
out the occurrence of concomitant problems such as laceration. Also,
a sponge-stick curettage is carried out so that retained products
will not further complicate the course, Finally, oxytocin is utilized
to keep the uterus well contracted, utilizing the constricting

" properties of the interlacing myometrial fibriles on the straight



arteries 1ining the endometrium o} decidua. B]ood is sent to

the laboratory to confirm the coagulopathy as well as to thé 8looc
Bank to cross-match for fresh whole blood. One must use fresn

whole blood for transfusijon in orde} to repiace the depleted clotting
factors. In general, banked bTood will have very low.concentrations
of such factors. To date, we have expectantly followed such patients
with no other treatment such as heparinization and have avoided
transfusion in most instances. Within eight to 12 hours, one notes
return towards normal clotting function with the appearance of
clotted blood in the vaginal pool. At this point, the clinical
significance of the coagulopathy now has rapidly diminished.

However, it should be noted that clotting studies may remain abnorwal
for several days until the clotting factors are regenerated. In
unaborted patients who develop coagulopathy, most investigatofﬁ |

favor prompt emptying of the uterus.

In conclusion, I hope it is recognized that the fnjection
procedure is easily accomplished, and that the major requirement
for clinical skill and competency is met in the recognition and
management of the associated complications.

Attached to this document is a 1isting of relevent references

necessary for the approach to midtrimester abortions.
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ABSTRACT

The present study detalls gross and hislologic f[ndlﬁgs of 79 previously
Fgated +al loplan “tubas from three groups of ‘patients. OF 20 oviducts
remover ofter documented sierilization failure (Group !;, 6 revoaled &
procoss compatiblo with endemetrliosis. Four of 9 previously ligated
falloptan tubes, removed at the Johns Hopkins Hospital (Group 11), werz
succesfully Injected wit lodia ink.  In dwo patients histologic exerinztisn
gamonstraied the India Ink in coithelial-linod spaces thai lay beyond tha
muscle of the tubs wall extandi g from the tubal tumzn to the serosal

airfacs,

Fifty ovidiuels were studled In 25 pationts tequasting reversal of fnzir

‘i

sterillzation (Group 111). A higher percenlage of fistulae were demorstra—zd
in patlonts with less thay 4 e lengih of remaining proximal tubul sezman<.

Fur thermore, o majority of thes:e fisiulos were donen irated in palients

vhrro 3 years had lapsced since the original sterilization proc;dure.

Patlents sterilized by laparoscoplic cautery methods were obs-ived to haso-g-.-
higher porcentaze of flstulz fomaiion and tilstological documentation of |

cndonzrti-losis at the sterilization site as compored o other sterilizaeticn

ratheds,  Cur observaeiions cuggost dhat ovid  ral llgation within 4 ¢ of

=

the uterin- cornua may piciispose 1o the development of endomelriosis and

subscauant fivtulizerion i the tip of ihwe ligated oviduct.
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INTROR (ST 10N

Extraularine and Introuterine pregnuncy occurring - afh"~ surgi.al ligsztion

=5 White leves;

the fallopian tubus continuc to bz o clinical problgm.

phase pregnancies scom preventeble with dhe proper patient seloctizn, znd

operator crior can be minirized with proper fraining, some fallures sezm

cuirently unprevenlable. Thase ozcur months or yveurs after the sterilizatiza
-

. . J ) N

procadure, and many arc extiauterine.” Vhon examinsd, the fallopian tubss

from these sierillzalion foilures appeared to have hoen properly ligatsd. in
tie past, such lale fallures heve been ohlributod o "recanalization". In the
: ) ©
scnse That this hiplies reasteblishmant of o luwen hetuean tho proxima! ant
distal poriions of properly ligaicd falloplan tubes, wo hava nél seen cush 2
3 “.
cese On the othor hand, fubo-peritoncal fistulos haray beon chsarved.'

Yoohave invoddigated the ne-ure of these fistulas.
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and the prescurae wes nol monitored. *Microscoplc,secTions Wore: prépare o

aemoustraie the Indla Ink in the fallopian rube and/or {lstulous fract,

Fifty oviducts (Group 111) werc studied both in vivo and in vitre, Trese

studies occurred as a part of The routine evaluetion and 1reatmant of 25

paficents admitted /Jor tubal anzstomosis. Preoperatively, all palients rezsive

a hysterosolpi. jogram. Hystercae ningograns were parformad using a Ruzip's

cannula to which a 10 cc syring., containing 5 cc of qalplnx(:} was attzchs

Vame

Two ce's of contrast madia ware +hen injJected into the uvterus and an

. . - . WL
x-roy obtainzd. Then an addiiional 3 cc of dya was injected Into the cteres o

- w -t
£ nru'm
a hysterosalpingzgrzns Bare’ -l

- Eﬂﬂuﬂ

)
w7
aior o theit previous sterilizalioa. A} the +imy of suraary caorvicz! BT T
i gary,

and o second x-ray ohtained. No patient had received

Corm)
oo lruclion vas azcosplished with a Shirodkar clamp end a trenstundal 7o 0 o

vas placed and ue d o 1111 the endonalrial

cavity and proximl fallopzn -

o
(W)
A
>
o

vivh "adic carmine dye.  Any trbsl fislula was thus demonstrated. When on: E'1wg
[ R T
tip 7 the proximal segaent of ligated Tube was reirovod In order +o perfors ﬁw"g
Im':.f ,'Lu
the @ omaslorosis, thls arca of +the oviduet wes sectionad 1n ordor to ——
SOVEr e
. . . :, ::-:-7‘:’\.""
investigate the nature of a fistula detected by hysterosalpingography z12.'z- wﬁ;f:
" . bxl
trensfundal Indigo carnine irjeciion. The prower o or abscncs of any crhes '“?mlm
pelvic diseus~, and the lengih of the proxim | seq  » of tube, wes alzo fr
Lom )
1] . l" %
doivimine ! at the tlne of surgery. The length of +he fallopian tube wzs %; N
! '
n .
mooured such thai the Inlerstidial tubo vas not Included In the measu-s—a-+.

Thy clinical record vas reviosd 1o ascertaln the Interval of +tima since tr=

tebal Hgatien, and the type of sterilizolion procedure parformed.

RESULTS

OF Hhes 22 delicpian fub o referred (rem olber inslitulions wfler

¢oommendod foilore (Group 1), 0 had evidence of o protoss Thal roscubls!

spingliin Ishinle s undose evenpb that somy of Tha eplihaltal Tuclusisza

clearly viero asacziatal wilh o otromy thal quatiiicd s for tha div -

*:
-
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of endometiriosls (Fig. 1), That Is, stroma and glands histologically

fdontical 1o that seen in tho uterine ondomeFrium ware.-abssrvad,  Inesevara

iy Je

cases, this process appeared to oxtend from 1he lumen to tho serosal surfzce

ces
of  Jhe ligated tube. Unforlunately, carcful documentation of & fistuleus
tract was not possible as +he surgieal matlerial vas fragam=ntary and could
not be orlented for microscopic study. Furihermcre, the oviducis wore rot of

sufficient levgth 1o allow Injection - -lye ‘to demonstrate the fistulous tragt,

orel
To Invastigate ihe nature of the {istulous tract assoclated with !:i 1
et vom

. ' - :“q "]
endometriosis, 9 previously |igated fallopian tubes, removed at the Jehn &ﬁw;ﬂ

n

: i u
Hopkins Hospital (Group 11), wera Injected with India Iak. I'T vas peasinie ==y

AFRL TS "1

¢

R [xad
lechiique.  When sectiona?, 45z oviduct with fistulu revealed India Ink in  Grasd

to succes fully injuct 4 eviducts and do Cenensirets 2 fistulan with th

the tuba! lumen and in epithelial-lined spaces that lay in end beyond ira £ ¥

8L 7 g
. . (;‘ ). 3
musclo of fhe tube wall, exiending from the tubal luman to the soros:! . £
. L=
[ . [/
surfaca-(Fig. 2). Many of +thess were apparenl ly focl of endometriosis, in e rurd
g
N - - -+ ‘ 1 . il “ !
which gland lumina were the fistulous tract. The criteria “ur the diagnosis p, = ™
u'*""‘:
of enlemetriosls convists ¢f gland:s and stroma identical to that r:rmally =il
found in the endomeivial cavity., i v
G

Vitth io2so obacrvetioss in mind, 25 putionts undargoing tubal ara2sr--~ -si 5%5%

- - -
o

~!r—~ .

- s

(Group 111 were rarefully evaluated preoperalive s by hysterosalpings

) ’ N
Elght cases and 11 tubes showed %-ray evid:ncz of a fistula ai 1he +1o of
the provival segnend of tu.z. Al 1he +'ma of oparative Injectlon of 1-2)
carmtnn dye, all of dhe ratiolsgleally dome . irated fistulae wore conf i
P theresr e, 5oune wpocle? Hetulae In % addidion.! wilents were dig mgee- 4

» J

Gage 5Ye Inall, 97 fisotan vora docuantod with 4o technlguan, 1

bes alne ehsorved dhag Y Ll g fisiulon oslonded Into Tha brond 1ige
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tiul did not reach the peritoneal surface.

Careful inspection of the pelvis at tha time of operation revsalsd nc
evidence of perltonzal or ovarian ondonetriosis; howover, In 15 patients

apparen! endomotrlcsis was observed clinically at the tip of ‘e proxima

segn I of a folloplan tube. In ono of these neither a fistula nor ihe !Tff:
Lowrn ’.'E'W

endanetriosis was ldentified microscoplcally. Frequontly, little bless were E;Anﬂ
"~

seen baneath the peritoncum (Fig. 4). Simllar focl were rot szen on ths i

YT

stal segment of the fallopien t. .° Microscoplcally, all but 1 of 14 +.res €...J2

}" !
e

with a fistula appeared 1o hav- endunetrioslis at its tip extending throug: £
the wall of the tuhe. One of these fistulous ‘tubes was not studled I |
| 28 “-Ffﬂ
microscopical ly. In 10 casss, ondonetriosis without a fistula was scan (Vw )
-t
nmicroscenically. This prezess was not exlenslve and was nol scen to exte-< |
RN f )
. 4 et
thic. P~ wall of the tube. Al opuradiion, cendonsliriosls was not cbservic T i
oo tepes o
£ -
In the distal seqgment of the ligatad tube. e
B |
Type of prior ligation was correlated with the frequency of {isiulee e 7o

-
P~

(Table 1). A high percantage of fistulae and endomelriosis was observad i

‘:’, 4:'ﬁ
[ |

Abmoom o,y

fallopian tubes ligzted using the lapar cscopic cattery methods.  Althoozh o2
tistulas vere otaerved in tubss ligated with a silastic ring, 4 of
oviducts tavealed endonelricsis,

The: parcentage of fistulao and endemetriosls was also corralaicd a1ty Tne
length of remaining proximal fubal segrent. Thirteon {istulaoe wera ctsz-.2?
in 79 prasimal oviducts of less 1han 4 cw.  Furthsrmore, endomairioziz . oz
documendod Tn 20 of 27 fubes of less lhan 4 em In length.  Tho porcantzzsz
:

of fislul:x and endorciriosis In oviducls 4 or more cunlimeters In je-3=

oo DY LA . .
san B0 and 207, reepueiively (Table 2).
. .ee e

The tin oy dntorvn! since prior Hgation was corrolatod with dhe noe e

of flululas oot eadored Tosis in uach Tube studled. The resulds sugrers
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that by 3 voars after the sterliization procudura a high percentago of

fistulaw have been formed (Table 3).

DISGUSSION
This report proscents results and histologlcal findings of oviducts from
5 groups of patients. The orlginal group of ovl.' -ts reforred fran olher Prvrarany

Institutions afior fallure, revealod a prouvess corpeli lo with endometrliosis. -+ 1y
-

I't was possible to deronsiraie a {istu! tract with +the Injection of India  « P
Ink In 2 of Y patients 1i the second gro.p of llgaied ovidvets from patients .0
- o

P T
Yoo
undergoing pesvic surgen ;. To fuiiher ingusiigate tne nature of fhese f»:fm
Yy

s1ing reversal of sterilization vere carefully )
9 N |

1indings,, 25 patients regue
sludicd preoperatively by hysierosalplingography and at the time of anzstorssis.”” )
o

. 2 . . . 1
Afder suecesstul lig:rlon of the oviduct within 4 cm of ‘lhe uterine cernuz, vq
A
<1

endometricsis devel. v In the tip of the proximal segmznt of ligated tuba e
¢ 1
. . P |
i+ a high parcontoge of priicnts. Prior 1o the devalopment of the {islivle, U
' i
|

Pregressive extonnion of the endometriosis, |
PR

the tuba appears 1o be dilatad, ’
adthteu|
perhons aigad by iInter , ressure, appoared to rqsul? In penctration of ,‘fn~1

the nmuscular wall of +the rupa with subsceguent flstulization elthor Into +ha

broad ligamant or Invo the peritonsal cavity,
The authors sp=culzte thot regurglitoled monstrual f1 ' may be

recponsib!s for the develoonent of endeniclriosis and tha dilatailon of fne

tube.  As the length of ke prodmal seqreenl and the type of procedure s

coirelabod wiln the nurber of fislulae and cndom-triosis, within tho

oviducls sludied, Tt . not possible to knou which of theso huo Taclors 1s

more lmpo: tant in coocribating o Tha sabsequent dovelopmanl of fislula,

rlave Theelens, et obosarvass s sugqent dhal tha Foarey procodure, poarforess
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greater than 4 cm ffom the co}nua, results In fuior fistulas; furtherrzre,

ligetion proximal ‘to the ampullary~lsfhmlc Junction may reéulf in a prox Ijai

sagmaent which 1s subject fo flstula development. . } |
As this process appears to develop within 1 to 4 years of tubal llg;' ‘n,

i1 is of Interast 1o consider vhat role it moy play In 1the so-called post~

tubal ligation syndromo. It Is certainly concelvable that pain and

Irregular bleeding might be concomitant sympltoms. In futurs at ompr°

definc a pesi~tubal ligation syndrome, the tima course of davzloping

endoaatriosts in the proximal ligated feowenl should be taken into account.

rurther, 1he ‘time course supporis the clinical esperience of Cunanan, et a.

. . 5
with respect 'to pregnancy failuro.

; }1 o "fq e r}g\;);“a'; R F‘i!"‘\ ,,’ T
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TABLE 1

Paso &

STERILIZATION REVERSAL (GROUP 111):

PERCENTAGE OF FISTULA AND ENDOM=TRIOSIS VS. TYPE OF LIGATION

Type of # of Fistulae/
Ligation # of tubas studind

Cautery 12/20%  (46%)
Pomet-oy 2718 (119)

Silasiic Ring 0/6 (07)

*One case not submitted to pathology.

v, I (BT folh
AN
Y I B
P WA S

# tubes wilth endomeiriosis/

# tubes studied

15/24%  (63%)
5/18  (28%)

4/6 (65%)
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TASLE 2
STERILIZATION REVERSAL (GROUP 111):
PERCENTAGE OF FISTULA AND ENDOMETRIOSIS YS. LENGTH

OF REMAINIMG PROXIMAL TUBAL SEGMENT

Length of Ramaining # of Fistulaa/ # Tubos with Endomelriosiz/
Proximal Tobyl_Sagment, £ Tubas Studied i Yubes Studind
Less than 4 cn. 13/29 (45%) 20/27% (74%)
4 or wore am. /21 (5%) - 4/21  (20%)

"Oie case not submitied: to pathology.
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TABLE 3
STERILIZATION REFERSA[ (GROUP 111):
NUMBER OF FISTULA AND ENDOMETRIOSIS VS. TIME SINGE ORI SINAL LIGATICH
Time Since Original # of Fisjulae/ # Tubos with Endomstrizsis/
Ligation (Yrs,) #_of Tubes Sluciad # Tubes Studied
<1 0/4 0/
1 0/0 0/0
2 1/2 ' 1/2
3 6/14 ' 10/14
4 3/8 /8
5 1/6 1/6
6 2/8 3/8
7 14 o/2*
8 0/4 '2/4

¥One case not .umilted to pathology.

_,vqwn ’(\ !J ﬁ !C ’[1 | g \q [ F"F 1 g r"ﬂ P‘F
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Fig. 1)

Fig. 3)

Fig., 4)

FIGURE LLCVNOS

.is focus of endomatriosls Is situated in the muscularis of the
tube wall at the tip of tha proximal segment. Similar focl were
arpranged fran the lumsn o the serosal surface. Not all had
vell-developed stroma however, and these more closoly simulated
salpingltis isthimica nodosa.

Aiter the proximal seguent of fallopian Jube was ronoved {res ihe
uterus, it was irjeclied with India ink. In this case, & fistula
was denwnsirated end the section shows the Ink in - eadometricsts
thui lay belwoen the lumen of the tube and tha scrosa.

A fistula is deronstrered by Tho dark spot of Indigo carmine scan
at the corrua. Th. scarred top of tha birood ligament exfcnd,

the right with thz distal szgment of tube just out of The pleturs,
The ovary is postarior. The dye was Injected through a necdle
the top of 1he fundus just out of tha plchure on the left.
Suporflcial blebs, asszciztad with endomatriosis, are seen at the
tip of tia prosis=l scgnent of tubo. ‘Tho scarrod portlon of tubs

and ‘the distal se, ant aro seon bensath 1hls sita.
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ABSTRACT

In vitro evidence suggests that fibrinolytic activity is involved

- in the impluntation process. In vivo experiments were performed in rats

to deternine if fetal developuzent can be preventad by epsilon amino
caprolc acid (EACA), a fibrinolytic inhibitor; Tired pregnant xats wera
laparotomized on various days of pregnancy and EACA or control injectiozs

were made directly into a uterine horn. ~Animals were autopsied on

'p;egnancy Day 15 when irmplaantation and fetal viability rates were

determined. Intraluminal EACA did not effect icplantation rate but fetal
viability was adversely affected when 3 mg was injected on Day 6. 7This

effect was dose-related and was partially recversed by simultaneous

.o -‘

injection of plasmin. No effect was observad on Day 3,'7,:8. ‘bay 4 ézd
5 could not be tested because sﬁam injections alore caused a high.
resorption rate. Subcutaneous injections, as hizh as 60 mg daily froa
Day 3 to 10 did not affect fetal viability.‘ The exﬁerimentg,support the
hypothesis that fibrinolytic activity around the time of 1mp1antat;on is

importaat for maintenance of preghancy.



1 INTRODUCTION

‘ The implantation process involves ‘a complex serlcs of interactions
3 between the’ blaatocyat and uterus (see Vieitlaug, 1979 for reviay).
4 Trophoblastic functian in this process may depend upon several distimet
5 biochemical events from the time of attachment to the uterine epithelivs
6 until a relationship with the maternal circulation is. established.
7 Recent in vitro evidence indicates t.:hat the mouse tropl;noblast contaizs
8 plasninogen activator actJ.v:Lt:y and Its 1nvas:.ven=~ss may dc.pend upon
9 flbr:molytlc activity (Sherma man et al., 1976). This is consistent with
10 the findings that other migratory cells also produce plasqu'.nc;gen
11 act;iv;at:nr (Ossowski et al., 1973; Unkeless et al., 1974). The preszat
12 experimenl:.'s utilizing ép.silon aﬁf.ino ;:apro.{c acid (FAC?\), a fibr.inol}'t:ic
13 inhibitor (Figure 1), provida in vivo evidence that plasminogen ac.ti'fa:o::
. nctlv:Lty may be importdn.. in early stages of pregnancy in the rat..
'
15 ' MATERIALS A¥D METHODS
16 Rats were purchased timad pregnant from Charles River Bre.eding
‘17 ~ Laboratories (CD®), Vilmington, MA. The day sperm were observec:l. in the
18 vag;iha was defined as pregnancy Day 1. On various days of preg:;anc,,
19 “ grl‘éups of rats were lightly anesthetized tdt;h ether and laparotomized
. 20 under asepric conditions, The uterine horn to be iInjected was graspad
21 lightly with forceps near the cervical end and a stcrile 25 pauge nezdle
22 attached to a 1 ml tuberculin syringe vas inserted through the uterine
23 wall into the lumen. Various doses of drugs were injected into the lumzn
24 Light pressure was placcl on the forceps durlng the injection and for
25 10 seconds after 1Lr'ovd of the needle to prevent lmm.!'low. The
, abdominnl wall was sucured and the skin closed with wound clips. The

-]
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rats were returned to their cages until autopsy on Day 15. At autspsy,
corporaylutea, implantation sites and wviable fetuses (based on size zné

gross appearance) tere countcd. Appearances of normal and resorbad

_sites are photograph;cally illustrated in another publlcatlon (Dubin»et

al., 1979). Percent implantation was determined by divxding the.nuober
of implantations by the number of corpora lutea; percent viabillty was

determined by dividing the number of viable fetuses by the number of.

implantatlon sites.

Study 1. Effect of Day of Injection

Rats were injected once betueen Day 3 ‘and 8 of gestation. Groups c?
rats received eithexr EACA or the sallne vehicle. Other groups were slian
treated, that is, the needle was inserted into the uterine lumen but
notuing was injected The EACA dose used in this study was deterwize& by
the maximal solubility (30 n3/0.1 ml) and the volume that would ylel@ an
acceptable viability rate when the vehicle alone was injected'(sée

Discussion). EACA was prepared fresn on the day before injection in 0.6

sterile sodium chloride.

Study 2. Effect of EACA Concentration

-

All rats received EACA in one uterine horn on Day 6 of pregnancy.
Groups rer “ved either 0.3, 0.6, or 3.0 mg EACA in a 0.01 ml volume. The
contralateral horn received 0.01 ml saline.

Study 3. Effect of Plasmin

Lyophilized plasmin vas reconstituted in'sterile 0.97 sodium chlerizla

immediantely before injecttion. Plasmin doses are expressed in caselnolsci

N

units (CU; Sgourls ot al., 1960). On pregnancy Day 6, rats recelva?

Intraluminal injections of cither 3 mi FACA, 3 mz EACA plus 0.5 CU

”2“



10
1l
12

13

15
16
17
18
19
20
21
22
23
24
25

.

plasmin (KABI, Sweden), 0.5 cu plasmin alone, or saline in a 0.01 wl

§

volume. In this experiment, both horns of the uterus vere 1n3ecte~ with

the same substance.

Study 4. Effect of SyscemL:'EACA

| Groups of rats received subcataneous injectiogs of either 0, 15, 39
or 60 mg of EACA daily from Day 3 to 10. The concentration of the |
injection fluid was always 30 mg/6.1 ml.

Statistical Analysis

students’
In study 1, comparisons were made by‘t test. In all other studies,

aﬁalysis of variance were performed with F ratios used to test for
significant Qifferencas between’ treatments.

" RESULTS

Study 1. Effect of Day of Injection

. -In untreated rats the implanzation rate was 82.2 -+ 6.7% while tha
viability rate of those ioplantatfons was 93.8 :+ 4.9% (Table 1). Shan

intrauterine injections on any on2 day between pregnancy Day 3 and § did

not af ‘ect the implantation rate, however, viability was affectad unen a

sham inject*on was performed on Day 4 (46.1 -+ 10.7%) or Day 5 (8 9+6. .).

) Injection with nornal starile saline (O.l ml) reduced perceant implantaticn

when injection was made on Day 4, Saline injections affecred viability on
Days 4 and 5 although this effect could be accounted for by merely
inserting the needle since the percent viability . these groups wvara not
sigalficantly different from the sham injections on comparable days of
pregnancy. Injectlon of 0,01 nl saline on Day 6 decreased percent
viability below the lcvcl of the ham control (47.3 + 11.% versus 82,7 +

5.57). Injectlon of 3 ng EATN dn the sawe volume of saline furtue

-



1 reduced the percent viability to 13.3:t 6.0%. EACA did not affect

2 © viability on any other day tesLed nor did it affect implantation on any
3 day tested. EACA vwas not tested on Day 4 or 5 bécause,of the lov wiability
4 rates encountered with shaa injection. :
5 Study 2. Effect of EACA Concentration
6 When intrauterine injections were made on Day 6, the percent viabiiiszy
7 was hependent upon the dose of EACA administered (Figure 2). In this
8 ’study, ail injections were made in 0.01 ml sa;ine.
9 Study 3. Efféct of Plasmin .
10 In another study, intrauterine injections of 3 mg again resulted ia
11 reduced viability (13.9 + 4.3% versus 54.1 -+ 5.4% for saline contzol;
12 . P <.001,.Figure 3). Injectlonggf FACA a2long Qith plasmin resulted in
‘3 35.5 + 6.5% viability which was s‘ignificantly higher than EACA treat=zn:
14 ‘.alone, yet less than the saline treated rats (P <:05). Plasmin alone
15 reduced fetal viability to 39.7 4 12.4%.
16 Study 4. Effect of Systemic EACA
17 No differences in either implantation or fetal Qiabilitf were obssrved
18 ' following systemic injection of up to 60 mg EACA/day from Day 5 to 10,
15 : Ce _ . .
20 ' DISCUSSION
21 Juplantation Involves complex interactions between trophoblas: az?
22 uterine tlssue (Yeitlauf, 1979). The trophoblastic function itsels =ax
23 involve numerous events which depend on different bjochemlcal iechaniszs.
24 Yor exawple, blastocyst surface glycoprotelns may be Inportant for
.‘i attachient to the utecine vall (Endere and Schlafke, 19743 Hicks on
26 Cuzman~-Conzalen, 1979). Estropen productionn which has beea noted in



o w o

o wn

~

rabbit blastocysts, may increase capillury bermeability at the implantaciza
site (Dickmann, 1975; Dickmann.et al., 1979). Progesterone synthesis hzs
been demonstrated in rat trophoblast (Salomon and Sherman, 1975) and this

may cause local immunologic Suppression and pravent rejection of the

‘heterologus embryo (Siiteri, 1976).

Invasion through the intracellular matrix represents ynt another
trOphoblaﬁtic Process and it appaars to be, in part, dependent upon
fibrinolytic activity. Migratory cells, such as malignant cells
(Ossowski et ai., 1973) and macrophages (Unkeless et al., 1974), ﬁroduce
pPlasminogen activator. Plasminogen activators convert élasminogen to
plasmin, a fibrinolytic enzyna (Figuce 1). . Plasnin, or closely related
enzymes ma& be iwportant in degrh&ation 6f the intracellular ﬁatrix, thus’
fascilitating cell movecent. Fibrinolytic activity has been reported in
cultured mouse trophoblast (Sherman et al., 1976) and first appears cn
Day 6 and peaks on Day 9 corresponding to the tima of trophoblast invasiosn
in the mouse. The action of plasmin on cornective tissue nay be medlatel,
in part, by stinmulation of collagenase production (Werb and Aggeler, 1973).

v

We have tested in vivo the effect of EACA, a fibrinolytic inhibitor oz
both implantation and fetal viability in preenant r;ts. One approﬁch was
to inject the drug directly into the uterine luren around the time of
implantation. Sore technicol difficulties vere cncountered because of
non-specific effects. Vo previously showed that intralumtnal injoctinnsg
of 0.1 ul of norral sterile saline will result in a significant reductfon
in implantatlon rate when adninistered on Day 4 (Dubln ¢t al., 1979).
Furthermwor e, fetal viabillty vas affected vhen saline was Injected e

Daysn 4, 5, 6 or 7. 0On Day 6, alrost al) fmplaatation sites were resorbhed

-5
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from horns receiviang 0.1 ml saline, This effect was volume dependant.

Since Day 6 is of particular interest because trophsblast invasior is

‘occurring about this time (Enders and Schlafke, 1967), the highest

-concentration of EACA in the smallest volume (3 mg/.01 nl) was injected

at this time.

Intrauterine EACA administration did not affect implantation rates
whén injected on Day 6, but it did increase the number of resorgticns,
possibly by preventing normal trophoblastic function. This effect was
dose-dependent and could be partially reversed by siuultaneously injécting
plasuin along with the EACA. While the viability rates di& not Attaiz
the level of the saline treated controls, they were close to the rates
in the group receiving plasnin d}one. Thg reason for reduction in viability
due to plasmin alone is not known. The effect of EACA appears to be
limited to a discrote time pexriod. On Day 7, high doses (30 ng) had no

effect on fetal viability. Alse, no effect was observad when EACA was

injected on Day 3, which is probably due to the fact that the ova has not
yet rcached the uterus., Day 4 and 5 could not be tested due to noa-
specific effects on viabllity merely due to Insertion of the nesdle at
these tirmes. The preseﬁc experiwents do iupport the hypothesis Lhat
plasminogen activator activity is involved in the implantation procass
and provide in vivo evidence for its physiologic imporhnnce. Other proteases
have been demonstrated fo block implaatation in rice (Dabich and Mndare, 1573,

Although systenic (oral) antifibrinelytic agents Lucluding EACN are
effective in wvomen in reducing menstraal blood loss (Callender et al,,
1970; Kutlander, 197&), in our stwly systemic (subcutaacous) adainistrarion
of LACA had no vffoéf on fetal viability. Thisg right be becauvse of

Innceessablility of tha drug Lo the blastoeyst realding vlthin the ulerus,

-
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it has been noted that IUD insertién incéeaaes plasainopgen actlivator
activity in the endomztriun (Kasonde and Bonnar, 1976). EACA reduced ILD
in@uced menorrhagia (Kasonda and Bonnar, 1975). ihcre is no documentation
that IUD's containing EACA are ﬁore effective in reddcing fortilley,
however, in light of the present cxperiments and other evidence'diucussed,
it és hypothesized that such devices provida additional protaection bacause
of EACA's effect on suppressing trophoblast invasiveness.,
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AND FETAL VIABILITY OM VARIOUS DAYS OF PREGUANCY

EFFECT OF INTRAUTERINE EACA OM TMPLANTATION

Treatment Percent Percent
Day Treatwent Number Implantation Viability
- Untreated 6 82.2 + 6.7 93.8 + 4.9
3 Sham 5 92.0 + 8.0 89-4 + 6.8
Saline 12 85.1 + 4.4 88.0 + 3.8
.. EACA (30 mg) 9 89.1 + 7.3 86.1 + 11.3 .
. Sham 10 - +80.9. 9.8 46.1+ 10.7%
Saline 10 62.6 + 5.7% 25.0 -+ 10.4%
EACA not determined
5 Sham .\'9 '85-8 i 601 8'9 :'_: 6-1’°‘.
Saline 6 65.9 + 7.6 26.17 + 12.9%
EACA not determined :
6 Sham ' 20 78.0 + 4.9 82.7 + 5.5
Saline 7 65.2 + 9.2 C47.3 + 11,58t
. EACA (3 mg) J 6. - 70.4 + 10.9 13.3 £:6.0%%
7 Sham .17 . 78.8 # 4.6 86.7 + 6.7
Saline - 8 " 74.9 + 8.6 75.9 + 11.4
EACA (3 mg) 8 70.9 + 9.0 82.4 + 5.9
'8 Shan 8 68.2 + 9.2 70.4 + 15.4
Saline 11 77.6 :+ 8.6 77.8 + 9.1
EACA (30 mg) 9 81.9 + 8.7 91.0 + 5.6
X = P<.05 vs. untreatad contral
*u P01 va. unirested control
T2 Pe.0l va. shim contrel for the sawe day

Yk

P<.05 vy

» sallne control for the same day
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Fiéure.2. Effect of various doses of EACA on fetal viabllity. All doses

were injected directly into the uterine lumen on pregnancy Day 6.
Volume of injection fluid was 0.01 ml in each horn, regardless of gosé.
"Control homms (0 mg dose) were contralateral to a hom rccelving RACA.

i

Bracketed number designates number of treated uterine horns. Vextical

line is étandard error of the mean.
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Figure 3. Effect of EACA (3 1g/horn) and plasmin (0.5 CU/horn) on fetal

viability. All injections were made dirvectly into the uterine luzen on

pregnancy Day 6. Volume was 0.01 ml in cach horn regardless of treatmen-.

Bracketed nuwbers represent nurber of rats treated.

.

In this exzperizent,

+

both horns of each rat received the same treatment. Vertical line is

standard error of the mean.
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The prophylactic administration of antibiotics to prevent febrile .

morhidity has been shown to be effective in patxents undergoing vag!na]
hystarectony, 0‘4) Ledger, and assuciates have suggested cnterra for )
the esployment gf-these agents for this operation.(n These includa
administering tha drug prior vo the initiation of “the procedura and esp'loy-

ing an antibiotic that is active against the majonty of orgamsas to be

P o R ..--.x‘

-‘:‘ RN ;. LV 33 T
encountered‘ L R CoL IR ’

— e ﬁ—--—o——“—--"-q R © CS  P  NY -.4—.,-..-..‘ ,_-.

Recently, there haye heen reports regarding the employment of prophy-
lactic anhbwtics in patients undergoing Cesarean section. (5-7)° A]trnu h

I ST,

dttempts have &Té& made o Tdentify visk Factors For this” operatfon, ""“““”"

uniform crltema_ have been established to deﬂne prophylactic antibiotlc

- m ow

quidalines, In general, howeyer, the emp]oyment of prophylact?i ant1b1ot1cs
for patients undergomg Cesarean section has been shown to be erf‘ective 1n
lowering febrile morhidity, {57} _ .

. fence, 1t appears that for at least two procedures involving.the

_genltal tract :p}épﬁy'l actic.antibiotics may.have a.role in decreasing.the...

— o M - e e e - .

ﬁfebrﬂe rorbidity, _

e 24 WL P — A T Y ek P o™ Do T ST T 7 s & 5 Roarmtr, ™ T By g, S et =, et

" The anhbxotlcs mnost commonly employed as prophylaxis for patients under-

going yaginal hysterectomy and Cesarean section have been the cephalosporins.

LAy~ L N ekt AN S S i R L S 1 o c—

'Cephalosporin anttblotics are broad spectrum agents that are effcctive againat
botﬁ:gram”posftwv and- gram' iiegative flora; “These agents are rea?iﬂ}“a&ad-
ahle, relatively inexpensive, and have been associated with a low degree of
toxicity, The cephalosporins are not considered either first line antibio-
tics for gynecologic infections or drugs that should be held in reserve for
the more resistant organisms, Hence, they fullfill some of the suggested

criterfa in choosing a prophylactic antibiotic.“)
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' ‘prophylactic antibiotics have also been adninistered to patiénts under~
going ftrst trimester. abortion procedures.(a' ). . Determining thelr efficacy
in this situation has been difficult since this is a procedure that.is
assoctated with a yery small pisk for infection, It has been deno;eirated
ut our institution that the risk of febrﬂe morbidity in women Imde_rgaing

" first trimester abortion procedures approxlmates 1%.. This is nucb-louer

than individuals undergotng second trimester abortion procedures uhere the

b
risk of febrile norhidity increases to approximately 8z, 1% Addtttonatty, 7

- LI SERES SR

Surkman and assoclates baye defined the flora that are causative of infect-

tous processes in postabortal patients with febrile morbldity. The organlsms B
~'ﬁost~frequent1y»isoﬂatpd-constltuteupart of-. theunormal flora.of - the genitalii:Zfrrezi%
tract, (]Il o - o ’,‘. ' l“éf‘zz : _

Since prophyﬂactic antibiotics hive been useful in decreasxng febrile ':: j‘

porhidity in patlents undergoing vayinal hysterectomy and Cosarean section, f

1t was decided to determine if these agents would affect the febrile morbidity
associated with midtrimester abortion, The purpose of this inresfigatioo
.-15_to determine if. prophylactic sadium cephalothin as. compared to olacebo

offers any advantage with regard to reducing febrile morb1d1ty associated

,.J::::nrwa. TR N T T T T S e T e Ty e x-..:.rg-‘iv- mi—*w:—f:‘&
with endometritis in pat1ents undergoing midtrimester anectlon—abortlon

procedures. There have been no prior prospective, randomized studies of . ...
e . R .;*“*V‘Wydvx““&zr:i
the suhject to our knowladge. T

c——ele I T ] .- e e T T g

B MATERIALS AND METHODS -~ - - - iTo ST

The study population consisted of patients at the Fertility Control
Center of the Johns Hopkins Hospital undergoing midtrimester abortion
procedures. A1l patients were between 15 and 22 weeks pregnant. Pregnancies
were terminated by the intraamnionic injection of hypertonic solution (urea

80 gm 1n 132 cc solution) supplemented by the intraamnionic injection of
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prostaglandin on and/or the intravenous administration of oxytocxn.

The nature of the study was explaxned to ‘edch of the patients and in-
formed written consent was ohtaxned -The pat1ents were then randomly :
asstgned into"one of ‘two groups, those recelvxng Kef]xn 2 grams by xntra:'t;!
venous’ mtnibottle, followed by 1 gran.every 6 hours fbr up to 3 additional.
doses- tbose-receayxng a placeﬁo admfnistered 1num1n1hottles over the sape - -
tipe scﬁedule. The 3351gnment of patients 1nto elther the control or study.

group-ﬂas doubﬂe‘hlxnded with the pbarmacy keeplng cﬁe code and preparing

- TE e o v L _s-_-..a __):— .,‘.‘w-,'-*-...

all s soluttons. The code was not broken untll 200 patients had been studIed
Patients excluded from the study inc]uded- those Iess than 18 years of age
-thhout*paren;aT‘tunsant;’paf?entS“tn whom~ant{b1ot1cs-were ‘tndicatead ﬂﬂf““
\prooﬁy}axle_epo/or other attendant conditions, and.lndIVIduals with a history
of allergy to cephalosporins and/or—penicillin dcugs,- - ."i: o

Once-a patient hau entered into the study an intravenous Tine was establish-

ed with fluids administered at a rate of 50 cc per hour. Approximately one

hour prior to the initlation of.the abortion procedure, 100 cc minibottle %‘?iﬁ
containlng e1ther drug-or: placebo was~infused~Jntravenous1y over a-period-. ... _:;éééc
ot 30 m1nutes\_ The patient subsequently was administered_ 100 cc m1n1b°tEJﬁ§-i;a&;i_
co£¥5iﬁlhg é{EHé; sodlum'cepheloth1n or placebo oﬁfbrev1ouslyhooff{oeo"h'hm‘~‘a‘—j?—
AL study and placebo groups vere compared for age, ethnlc origin socio= L
ecoooo}chetatus ‘marital status, 55}{£y, helghfﬁ~ﬁeoght methad of contrace;- : ::ﬁf
tfaﬁ—EFﬁor'to*abortwoﬁmfﬁﬁFEtion 6f gestation, and’ “admission hematocrit “‘ffgf%fﬁ??%f
Other parameters eyaluated included: the injection-abortion 1nteryoi, the N ﬁ
duration of membrane rupture prior to abortinn, time interval from passage ' E
of the fetus to passage of the placenta, total abortion time, and estimated -
Blood loss. All patients were evaluated in a standardized manner and follow= | ';

ed during their hospitalization for the presence of a febrile response. f
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Pattents were considered to be prophylaxis failures if they deVe1oped
endometrfuis In the postabortion period ‘ Endometritis was defined as
any condition associated with a. tender uterus tbat requ1red antibiotic
therapy and/or a Iengthened hospItal stay. COmplete data were available
on 798 patients;: 101 of whom. received placeho and.97 of whom received .
sodiun cepbalothin, The discrepency in the group sizes was the result
of an error-in ohtainxng equal groups in the generatxon of the random

nunbers, One patlant in the placebo group was exc]uded “from the study

" after being ;ound “to haye a recent positive gonorrhea cuTture at pre-

abortion outpatient eya1uatlon, and a second patient in the cephalothxn

. .IDN '!1&'-.
= group—d1danoc»undergo~thewrnﬂe°t1on—ahcrtwon’proredure~=-—7;J"___.u_;:f;_ﬁr<:1%ﬁ?ﬁ?—
The data were tabu1ated and ana1yzed for the presence of differences ‘ :; =

L — e e

e et s ¢ s o o S -"_..:h.....‘ e i e

employing Chi‘squared ana]y51s, and Student® s 't' test for unpalred varwates.{ “3
‘ ' J

‘ A

(
RESULTS

¢

table 1, There were no statistically s1gn1f1cant differences between the o

ehara it S S R L ™ N - et e—

_.placeba aud.cephalothxo=groupsmln,allmparamet°rs eyaluated. EXCEPt-fthBSx.—J_-J“*uA

."\“ N

'
The characteristics for the two groups of pat1ents are disp]ayed 1n B }
o

amasgmop,i.ﬁ%é&n,dgszrhpm_l&tls,.f“a,.l MBS ettt S bt S By
TPy > A -;v»arw——ww—qwrar 's;:"ﬁt;zsng;f;

The estlmated b]ood loss of patlents receiving placebo was greater than’ R

Rt}

those-receiying sodium cepha]oth1n (0 025 < p < 0,05). It shou]d be noted L ..

T'l‘
7 oy Pmrn 4

that 10 patients in the p]acebo group had b]ood 1osses in excess of 500 cc

. D
' where on1y Five pat1enus “in the sodium cepha]oth -:§ oup “had bT6od Tosses . [v3:ﬁ==

this great. Three of the 10 placebo patients had losses in excess of

1000 cc. There were no patients in the treatment group that lost this

amount of hlood. None of the patients in this study required a blood transfusion.
There were 11 patients that developed endometritis, and required therapy.

Two of these received sodium cephalothin and 9 received placebo. This

2
Gifference is statistically significant (x = 4.35; 0,025 < p < 0.05).



(5)

The demographic characteristics of age, parity, race, and socic-

econontc status uere eyaluated and found not. to be dtfferent between the '

infected and uninfected patlents. The abortion parameters for-the;e~‘ '

-

patténts are dispﬂayed in table 2‘ The injection-abortion interval forf ‘.' L

R, P
R

the 1nfected pattents was 28,6 hoursz Tbis is significantly-greate, than -'ﬁ??%%ﬂf

-t

the average ya!ue.for the placeﬁo.group o, 15.7 hours {p < 0 0001). Thxs --’fl

-’ . de
a,... _._-_’_‘.-...,,,

difference did not appear to be a functxon of parity. The cumulative

-
. t‘- Sy o
= Ad =t s Lot T3 ..""q .'..' -

analysis of the differences in the cumulative abort1on rate between the -

T s L A

3
endometritis and placebo groups revealed 0, 05 <. p < 0 1; 0O, 005 < p < 0 01' :
and:;i—‘;?fo 005";'or-:thecrates—'xt-12— 24“~and—36—hours-respect'ively— " F"% ":}'”

)

It

Seven of the 11 patIents.with endometr1tis had 1n3ection-abortion

-

{nteryals of greater than 24 hours, Onlv 33 of the remaining 187 patients

l d
had an thectlon-abortion 1nterya1 in excess of 24 hours. -This difference r |
- -

is statistically significant Cx = 13,9, p < 0,0001). *-41.

The mean interyal between 1n3ection and the rupture of membranes tended '

eioenesaongeraan,theqpatlentsedevelop1ng.endomet:1t1s.compared_xo_thL '*-2;;; *""‘Zi

cepnalothin and placebo o_groups, These differences were not found to be )

ol T e sl A at mart smart e e T S TR Lty e S e - S
s . e

vy —

slgnificant ahen subjected to Ch1-squared analysis,

e
pr et e

Jd

R ¥

o 7 -
> Rt T iar S Sl r e oy o =Tl — =

The length of time the membranes were ruptured prior to abortion were

~—— - -

'almost twice as 10ng in the patients with endometritis (17.9 + 13, 5 hours) T

compared t0'the placebo group- 65‘9’¥—7’7'hours)’“*AT Hough tﬁlS time per1od>-f~:‘
tended to he Ionger in the endometritis group, it was not significant at the

a = 0,05 Teyel, Although a trend toward higher failure rates is apparent,

the differences in the complete, incomplete, and abortion Failure rates

between the placebo group and the endometritis group were not significantly

different, It should be noted, however, that 9 of the 11 patients in the



endometri’tis group are also in the placebo .group,

The average estimated blood. Toss for patients with endometrttxs Was
316 cc. 'However, one patient had a blood loss of 1850 cc which was greater
than the total of all of the other patients combined (1612 cc) Hence, if

one regards this" patient's tlood los‘ as heing non-representative of group, R
it }oners the magnitude of this. parameter to an average va]ue.of 151 cc.

Yy ;i':;:ni'yil
¥ .

Vho of the patients with endometrltis, one recetving cephalothin and

ene'receiring_placebo had complatntsvconSIStent with cystitis prior to the R
_g*ocedure..kUrinaIys1s.and_nr1ne cultures in.these patlents d1d notqni o “_EZL:Ei
support an infectious d1a9n0515. Two of the 1nfected pat1ents requ1red ) iy fh‘
hospital admission and parenteral antibiotics. B ?%:313 YR
" The organisns Tselated from the genital é;';‘é’%?’;ﬂﬁ;"‘é;‘és.?&;'{t‘?;“’ G}
patients were considered to be part of the normal-flora of the fema%e-repro- }“Bkt.
ductive tract and no predominant group was represented, :Efﬂf" f Yfg
L . e Lo A
DISCUSSION - : _'*;V*‘; " 1-
Prophylactic antibiotics haye been anonxtrated to be helpfu} for the ET 1::_'

preyention of febrile morhIdlty in patlents undergOIng yaginal hysterectony: T

¢ ]

‘a PR gl

© o e a2 P T AN S .."_. el et Lt M T e Y - Yot -w,—n- -— R -_ vy LT, et e =C
-ar‘

Thelr {mpact on the d°ye10pment of serious pe1v1c infections is less c]ea}.

'duweyar“frecent*eyrcar*w*fﬁﬁTcates'tnaf~éévayEGtrn*ectTaﬂ**arc~not’praner§“§$§§5
The yrole of these agents in altering the postoperative course of patients L,ij|
undergoing Cesarean section is less clear, .. ... - R -

,.,___Enophylantlc_ ntlhlatlcs.have_heen_employed_ln.patxents undergolng__ S

—
PPN - e e ————— e b el e aeme _...__ - -——.—-__..._-_-_. ==z

first trimester abort1on (8,9 The yalidity of such a practice, however,

must be questioned since this is a procedure that uniformly is associated with
such a low risk of infectious morbidity. It seems difficult to justify subject-
Ing 100 patients to antibiotics to prevent one from developing a fever. This

1s even more irrational wnen one considers that the majority of the patients

that deyelop postabortal febrile morbidity can be treated as outpatients with


http:cultures.in
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basicaliy uncompiicated courses.

The risk of febrile worhidity is 1ncreased in patients undergoing

.
~...

midtrimester abortion procedures. Our piacebo group had 9 infections in

TR .
101 patients uhach is simiiar to our previous resuits.(]]) There wera.

“only 2 infections in the 97 patients receiving Kefiin. The differencea_‘

in these-tno-groups was. high]y sigoificant. o

) Ereu though.we-were abﬂe to reduce—febriie morbidity in patients under-
going-midtrimester abortions with prophyiactic antibiotics- does this Justity

P A .
’l - LR PPN

‘thetr emp‘°yme”t“f" all patients “”dETSOIHQ this brocedire? ' Two of our"'fif

patients were»ﬁospitaiized and required extensxve therapy. The cost of their f' ;f,
taie, 1"

hospiiaiizazionzxould easxlx.ﬁoyer'the expev»e encountered_lo”pur_hgs;nq;

antidiotics for the remalning 196 patients, . - j}-; .'EH. ;

£ R iy vt aa, t - u.-—..- - T e e
poae. .,,9.-.44.—-....;‘—...‘_-,.7_1, e = eE o sea e e Mg R I i U T S T et o ? = Tt

Ther~ were—92 of iOi patients that received piaceho and had no febr11e~ F.;;;)_

morhidity. This might 1mpiy that although prophyiac tic antibiotics appear
usefui for patients undergoing midtrimester abortion there are prohahiy N
suogroups at increased risk that should be identified for therapy. The

randontzation,scheme we empioyed resuited “in:the piacebo and actave drug ,ees,;:j:;,

SR e LA O T L T P SEN - T R T,

granp being quite Simiiar ln most parameters. This would imply that the ’

et T L — e A

”f?érancé*iﬁ*ffﬁ i?éﬁ%: f@i'y“bethen~tnertwo-groups"(pdateoonanorteoﬁaitnﬁrrrr?=¥‘

-~ Ve, L e —

15 real, The question then becomes, what is the difference between the é__ .
pattents that- became infected and those that dld not?- Comparing the—li ~%--§—

-1nfected‘pat?ent}—to~the—entire~group—Qtab}e“Z) -does - not~d}sclose1nany — ﬁf;§§

——

— . W

readiiy apparent differences. The interval of time from intraamnionic in;ece
tion to abortion of the fetus exceeded 24 hours in 7 of the 11 patients

with febriie morbidity. This only occurred in 33 of the remaining 187
patients that d]d not become fabrile, Eighteen of these 33 patients (55%)

received piacebo tence, it would appear that in injection-abortion

interyal greater than 24 hours may be a risk factor for developing febrile


http:randortzattoq.;scheme.we
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morbidity in patients undergoing midtrimvester abortmn. This Ha5- fur'ther

et Semr. s v,

supported by the differences in the cumu'lative abortion rate at Var!ous
tinme intervals in the endometrttls cases. The dlfferences between

u--g .

cumu'latwe abo,rtion rates reached signiﬂcance after 24 hours. _ T

PUICE SRR MR RS PUSEED

I
Y ‘f""'-.- e "'.’.N-:'b‘-

Yo could not- document that! the tine of meuhrane rupture vns sigmfi- RN

_.;a»‘.

canﬂx different n the tnfected cases. The data do deuonstrate that—the S Q.-'.

}ength of time an aﬁortion tak&s and the 'lengtir of time th& mbranes ére :" 5 ‘=~

ruptured prior to ahortwrr, in tbose cases unaborted in 24 hours, 1-: ~“-, T'r:**

———r— o

—-”-vv---mu—o.-—-v-q 2

associated with an increased risk of endometnhs,

He admmstered propby?actm ant'abiotics every szx bours up tmone A .g’ >.-:

o ..
e ,.

“dose heyond tﬁe’pregnam:y ‘termina ticror 48 ﬁours, whrcheyarca.nz*f‘hW*’ dhgaac ®
Recent data suggest that fewer doses of prophy]actfc ant1bwotics my be - s

equally efﬁcacmu.\.( 2) In vagmal hysterectomy, the operative process B E. "y

is conducted during a well-defined time perlod . This is not the case mth g |

midtrinester abortions, The optimum t1me to imtxate therapy mrmot be ::
determined from this study. Howeyer. this- lnyestxgahon ms not de:ugned ca?
LT

1WJjeran - -

“for-that. purposa..__lt.mght he. approprlate to. admmster prophylach&antx- q“.'.‘.-

Dlotics only to patients who have not aborted after 24 hours, In o _ o

e T T ekt ~aie ey [Tt s g O R S e

'popu]atwn, 3 of 11 (279 ) of the infected patients would not’ ‘have recewed Eb
ﬁ;,l

—-fv-n

therapy. Howeyer, 1t should he noted that the febrﬂe morbidity occurred

late{n 2 of the'3 patlents. A'lthough ‘they had an maectmn—abor*wn interval =

R p— ..__._._.

ERENWIFEN

chessﬂ:harr Z4"h'crurs, th°~totzr} procedure ~t1me'exceeded 24 hours S b T

is deterpined that the prolonged injection-abortion:interval is a guideline

tbat may be employed for determining at risk patients for febrile morbidity; .

-
[

how long should the course of antihiotics be? Existing data indicate that
one doge is adequate for defined time procedures. A prophylactic antibiotic

schedule for midtrimester injection-abortions will have to be determined by


http:cumulati.ve

"(9)

" appropriately designed étudies.
In this first.randomtzed prospectiye study of: the use of prophy]actxc
antibiotics 1n patjents undergoing mldtrimester abort1on, it has been demon-

strwted that these agents decroase the frequency of febr11e morbidity.
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INTRODUCTEON
Chemlcal wmethods of menstrual induction are an alternative to early
Qurglcal procedures of abortion. A major advantage might be less need for
skilled professionals. VWe have previously reported that several protein
denaturants had antifertility actlvity in rats (Conner et al., 1976).
At that time, it was decided to test several more active compounds for
efficacy in monkeys. Results with ehtanol have previously been reported
(Dubin et al., 1978, 1980). This paper rcports our results with another

of our selected compounds, silver nitrate.

MATERLALS AND METHODS

Cynu.olgus monkeys (Macaca fascicularls) were obtalned frow Primate
Imports (Port Washington, NY). Théy wvere fed lonliey Chow (Charles River
irceding Labs, Inc., Wiloington, MA), supplimented with fresh fruit. ALl
wonkeys verce individually caged exespt durlng tLned mating periods. Anivals
vere checked daily (includirg veekends) for vaglnal bleeding wlith cott:n
swabs, They were cohabitated for 8§ days beginning 12 days after the onset
of vaginal bleeding. Between 18 and 23 days after the nidpoint of the
cohabitatlon perlod, the nated femala wes subjected to rectal ond abdonina?
bimanual palpation by an experlenecud cavetaker of primates. At the sama
,tlme, urine vas collected from the bladder by urethral catherlzat)on and
tested for nonkey chorlonic ponadotroplin (mCe) by a hemagplutination
fuhibltion test (Ortho Dlagnostics Tnce., Ravitan, MNI).

If monleys vere docurented prognant by palpation or nC6 testing, they
vere placed on the study protocal.  bay ol pregoancy vas coontoed fros the
midpolnt of the cohublitation peviod,  Thas, cohabitation day 5 wan counted
anopregnancy day 1. At approxinately L omoath (eanpe 2747 daya) of

pregoancy, the anlon) was ITnmob{Llzed with an int raooscu Lo injectlon of



4.4 wg per killogram of budy welght of Ketanlae hydrochloride (Ketaset) .
A 12 cm long, 18 gauge, sterile blunc—cné stainless stcel ncedle vag inserced
through the cervix into th- uterine cavity until resistance was encountered,
Al ml solution of either 1% silver nitrate or 0.9% saline vas injected. 7The
treatment vas randomized and the investigator performing the injection ;nd the
animal technician was unaware of which solution was being administered.
| The monkeys were observed déily for vaginal bleeding. Blood samples

were taken from a peripharal vein prior to'trehément, on day 1, 2 and 3
following treatment and at month after treatment for blood chemistry and
hematologic evaluations. Blood samples were analyzed by the Division of
Clinical Laboratorics of the Johns Hopkins Huspltal. Also, 1 month after
treatmz2nt, monkeys verve repalpa:ed.to determine the pregressloa.of pPregnan:y.
RESULTS AND D1SCUSSTON

All monkeys receiving intrauterine injectlions of 1 wl 1% silver nitrate
betveen 27 and 43 days of pregnancy showed vaginal bléeding bgginnlng one c¢r
tvo days after treatrent (Figore 1).  The bleeding lasted for an average cf
5.3 days (range 4-7 days). These moakeys were found to have non-enlarged o-
subaormally enlarged uteri at the time of repalpation indlcating that
abortlon had ensued. Contiaued observatliup ol these monkeys confirmed thas
they were no longer pregnant.  All nonkeys reeycled after silver nitrate
treatment.  Two subscauently bacame prepnant and had normal healthy Infonts.

Monkeys vecetving 0,95 suline had vnrlnb]oloutromun (Figuee 2). Two
aalenle (52 and 1) shoved gome spotting after Injection bot pregnancy
propreesacd,  These animala delfvered normal bealely feruses at 165 and 181
dayr,  Buuber 6 had an unevent {ol pregoaney and o healtby tufant wvaaw bLorn as
VAl days.  Noober 4 b uncvent ful pregaaney unt bl dol Lvoved by C-soction ac

108 dayn of g iving Totus g part of another utady,  Honkey 2 deponszratel

-9
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vaginal bleeding on days 6 and 7.following injectlon nnd@abortcd. ‘Monkey
#5 passed fetal tissue 29 days after injgction.

Hematology and blood chemistry determinations revealed no slgnificant
difference between sjlver nitrate and saline treated monkeys (Tables 1 and 2).

Two monkeys, not in the randomized study, were injected with 1 m}
silver nitrate as described in the previous study. Duration of pregnancy at
injectioi was estimated at 37 and 38 days. Animals were hystevectomized

- and salpingo-oopherectomized at 7 days following iinjection.

On gross iuspection, hemorrhage wes observed hetween the gestaticnal
sac and decidua resulting in separatlon of these tissuas (Eigme=e=3). While
*here were hemorrhagic sites within the placenta, there was no associated
necrosis of the adjacent villi. ﬂ;wever, portions of the piacentaxwere
separated from the underlying decidua basalis and in these arcas thera was
evidence of tissue autolysis (Figure L.

The study indicates that 1% silver nitrate in an effective agent for

terminating early pregnancy in nonkeys.



Figure 1: Lffect of intrauteripe administration of } mi 0.9% saline on pregnzacr
in cynomolgus monkeys. The following 1egeq@s apply to this figure and figurva 2.
Solid bars represent normal Progress of pregnancy. Arrow indlcates time of
treatment, Stippled bar represents vaginal bleeding. A = abortion; B = birshk of

normal healthy infant; 7 = pregnancy artifically terminated but fetus viable.

Figure 2: Effect of intrauterine adminlstration of 1lml 1% siiver nitrate on prazaancy

In cyaomolgus monkeys.- .
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Table 1
Hematology Eollowing Administration. of 1 wl 1% Silvér:Nttrate or 0.9% Saline

. '_TiTe after Drug Administration
\Drug » . . ' N * - ’

Hatleg  Mdmin  26hr . 48hr | 72hr 1 month.

White blood cells |

Count X 103 ‘

Silver Nitrate  9.3#0.6  8.0+l.1  9,240.7 -8,0+0.9 8.18._-1;6.7 9.0+.5

Saline o BJHL0- B.4%L.3 .B.14L.6  8.6+1.0 8.8+1.0 o
Red Blood Cells ' | . | -

Count X '106 ‘ .

Silver Nitrate 5.840.1°  5.240.3  5.5+0.1 5.6+0.1 - 5.4io.12 5.9+.3

Saline : 3.810.3  5.7H0.4  5.940.2. -5.440.5 ' °5.440.5
lematocrit (%) )

Silver Nitrate 34.940.7  33.6+0.8 34.5+1.0  33.0+1.0 34..210.7 33.9+.4

Saline 33.4+1.6 . 35.1F.8  34.7+1.2 . 32.8+1.6  33.142.5



" Table 7

B Lood Cﬁendstryehnalysls following Administration ofyl wl 1% Silver lNicrate

Sodium (mEq/L)

Silvexr Nitrate

Saline

Potassium (mEq/L)

Silver Nitrate

Saline

Chloride (@§9/L)

Silver Nitrate
Saline

Glucose (mg/d1l)

Silver Nitrate

Saline

Urea Nitrogen (me/dl)

Silver Nitrate
Saline

COz(mEq/L)

s .

Silver Nitrate

Saline

or 0.9% Saline "

Time After Drug Administrzatioa

48 hr

Drug
Matiang Admin. 24 he
145.3F1.1  146.040.7 145.0+1.6
148.040.6  145.0+1.8 149.0+1.3
3.774.16  4.02+.20  3.93+.08
3.63+.33  4.28+.17  3.90+.24°
106.5+1.5 107.041.8 108.2+1.1
105.740.7  111.041.9 107.3%0.9
71.245.2  62.247.3  59.346.3
66.0+7.5  55.0410.5 52.5+8.9
19.540.9  19.041.1 20.8+l.4
20.3+4.7  20.5+1.6 21.342.3
. 22.810.9  23.6+1.2  23,810.4
21.342.6  20.310.9  24.5+1.9

145.240.9  144.6+0.8 °:

72 hr

145.340.6 146.0+1.3

3.94+.18

3.68+.20

108.4+1.0 106.6+1.0

4,02+.17

4.05+.13

108.042.7 110.0+1.3

66.8+3.2

62.5+7.6

19.2+1.1

19-0i/|’.1

24.041.6

'22.741.1

67.4+2.6

59.0+9.4

19.8+1.4

23.0+2.5

'23,0+1.5

25.0+2. 4

1 monsh

23.5:1.0
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Abstract -

‘The use of hyperosmolar urea as a mldtrlmester
abort1fac1ent is safe and efflca01ous. 'Us1ng either
intravenous oxytocin or low doses of intra-amniotic
Psza for augmentation, injection-abortion intervals’
of léés than 24 hours can be consistently achieved.
Failed procedures are rare although inqqmplete
abortion occurs in 30 to 40% of cases. Complications
with the drug include occasional hemorrhage, infection,
apd nausea and vomiting. Cervical injury.can‘pccur 
but @he frequency and.seyerity appears to be léss
with lower doses of PGF2a and with the pre-instillation
use of laminaria tents. The major advantages of )
hypeposmolap urea include predictable 2% hour ar 1éss
injection-abortion intervals, ease of masterihg the
technlque, lnfrequent life threatening compllcatlons,

and rarity of live fetal abortion.



Introduction

' The ideal method of managing patients requesting
midtrimester abortion is still a matter of éonsiderable
controversy. At this time, the most widely used
approaches include the intra-amniotic administration 0
hypertonic sodium chloride, hyperosmolar urea, and. |
prostaglandin Foa (PGFZa) and dilatation and evacuation.
All methods have advantages and disadvantages and to
date no one method has emerged as the best overall
approach. This chapter will review the experience at
the Fertility Control Center of the Johns Hopkins
Hospital with the administration of hyperosmolaﬁ urea
for the indﬁction of elective midtrimester abortion.

Method of Administration

Prior to instituting the instillation procedure,
all patients undergo a careful history and physicaf '
examination, a thorough discussion of the procedure
including risks, and all patients sign a detailed
informed consent. Routine laboratory testing includes

a8 hematoerit, urinalysis, Pap smear, gonorrhea culture,

Rh determination, syphilis serology and pregnancy test.
At the Fertility Contrel Center, patients are candidates
for the procedure if tbe duration of gestation is between
16 and 22 weeks from the first da& of the last menstrual

period.



Sonography is utilized for evaluation of borderline
patients and those patients who have abnormalities
such as dates significantly unequal to exam, or uteéine
myomas. In our experience so far, we have not
encountered an absolute contraindication to the
procedure.

Prior to the instillation, hyperosmolar urea is
prepared by mixing 40 mililiters (ml) of 5% dextrose
and water with 40 grams of lyophilized urea salt. Two
bottles or 80 grams are utilized for each patient.

For the total 86 gram dose, this will constitute a
final volume of about 135 ml or a 59.7% concentration. *

Each patient undergoes an immediate pre-operative
abdominal and pelvic examination and confirmation of
the presence of fetal heart tones with a Dopler device.
All patients currently undergo insertion of lamiﬁaﬁia
tents for a minimum of six hours prior to the
procedure. Between one and five 5 millimeter tents
are inserted under antiseptic conditions and the
patients are kept at bedrest. Following insertion of
the tents, no further routine vaginal examinations
are performed until the time of abortion or until 24
hours have elapsed since the instillation of urea.

All tents still in place in unaborted patients are



removed at the 2% hour examination, |

To carry out the instillation, patients empty
their bladder, the abdomen is prepped with éntiseptic,
and draping is carried out with sterile towels. The
usual site for amniocentesis is in the midline 2 toaa
centimeters above the pubic hairline. About § to 10 ml
of 1% lidocaine is injected around the amniocentesis
site.” Amniocentesis is carried out using a 3.5 inch
number 16 Tuohy epidural needle. Aftep obtainment of
free flow of clear fluid, at least 100 ml and usually
200 ml of amniotic fluid is removed using a disposable
extension tubing with a three-way stopcock. If the
fluid cannot be readily removed using a syringe, the
fluid is removed by syphoning with the exertion of
gentle pressure on the uterine fundus. 1If a tap is
bloody and does not immediately clear, the Tuohy
needle is either re-positioned or a second amniocentesis
is performed. Urea instillation is not carried out until
free flow of amniotic fluid is obtained. The usual
causes for failed amniocentesis or bloody taps are
large anterior placentae, gestational ages less than .
16 weeks, and occasionally abnormal pregnancies with
~oligohydramnios. It should be noted that pre-operative

medications such as tranquilizers or analgesics are



not utilized.

Following removal of the amniotic fluid, the
prepared urea is slowly infused via gravity. Currently,
all patients are augmented with 5 milligrams (mg) of
PGF2a given intra-amniotically following the urea
infusion. An initial 2.5 mg dose is slowly given, and
if no untoward reactions occur, an additional 2.5 mg.
is infused after S minutes. PGF,a is not utilized for
patients with a history of asthma or known sensitivity
to PGF,a. For such patients, intravenous oxytocin at
332 mu/min is started immediately following urea
infusion. This dose is achieved by mixing 200 units
of oxytocin with 500 nml of 5% dextrose and 0.2% sodium
chloride and administering it at a rate of 50 milliliters
per hour with an electronic pump.
| Routine post-injection care includes frequenti
monitoring of vital signs, careful monitoring of intake
and output, and observation for membrane rupture,
hemorrhage, lebor and abortion. Oxytocin given
intraveﬁously in the dose just described is indicated
in the absence of labor, approximately % hours after
rupture of membranes; 2W hours after injection if
labor has not occurred; and after fetal abortion to

control bleeding or to assist in placental expulsion.



When oxytocin is given at this dose, serum electrolytes
are monitored at least every 12 hours. Thé oxytocin
infusion is stopped for 2 to 4 hours if there is
clinical evidence of water intoxication, a serum sodium
is less than 132 milliequivalents per liter, intake
exceeds output by more than 1500 milliliters, urinary
output of the patient is poor, or if there has been a
suspected intravascular injection of urea. Recently,
with the routire use of pre-infusion laminaria tents,
most patients unaborted by 24 hours no longer receive
intravenous oxytocin but rather are given a vagin&l
suppository of 10 milligrams of prostaglandin E2
(PGE2) every 3 to 4 hours if they are not in active
labor. Patients who have risk factors for coroﬁary
vascular disease are not given-PGE2 and instead
receive intravenous oxytocin. If fetal abortion hgs'
not occurred within 48 hours and is not felt to be
imminent, vaginal evacuation of the uterus with
intravenous analgesia of 50 mgz meperidene and 10 mg
of diazepam is carried out. Also, prior to 48 hours,
if hemorrhage or cvidence of chorioamnionitis occur,
vaginal evacuation is also utilized.

Folfowing fetal abortion, if the placenta is not

. passed within about 2 hours, curettage with ring



forceps is carried out using the same form of
intravenous analgesia. After observation for at least
% hours after completion of abortion, patients are
given detailed instructions regarding potential
complications, are provided with contréception or
contraceptive advice, and are given follow-up
appointments for about % weeks later. In our élyear
experience with this technique in the Fertility Control
Center, follow-up information has been obtained on
about 80% of our abortion population.

Summary of Results

A number of clinical studies have been completed
in the Fertility Control Center in the evaluation of
the efficacy and safety of hyperosmolar urea as an
abortifacient. Studies both in our center1 and
elsewhere2’3 have shown that one needs to supplement
the actions of urea with other agents such as
intravenous oxytocin or intra-amniotic PGF,a in order
to obtain injection-abortion intervals of less than
24 hours. Although initial experience with the use
of intravenous oxytocin for augmentation at a rate of
332 mu per minute yielded satisfactory injecction-abortion
intervals,u the entidiuretic actions of oxytocin and

the potential risk of water intoxication led to the



evaluation of other approaches. Accordingly, studies
evaluating the intra-amniotic use of‘PGan in doses of.’

5 6 1,7 vere completed in a

20 mg," 10 mg, and 5 mg
sequential fashion in an effort to determine a
minimally effective dose. Finally, in an effort to
reduce the potential for cervical injury, the use of
intraéervical laminaria tents is now being evaluated.

The clinical characteristics of the patients for
the various groups studied are outlined in Table I.
When the studies with PGFZa for augmentation were
initiated, the fetal foot length measurements of
Streeter were used to estimate gestational age?
Therefore, the earlier gestational age for patients
augmented with oxytocin as opposed to PGF2a may
reflect a change in the means of estimation. Among
all patients, over 20% had a significant pre-existing
medical condition. For example, pre-existing conditions
most frequently encountered included asthma, gonorrhea,
obesity, anemia, heart disease, urinary tract infection,
and hypertension. In addition, ebout 60% of the patients
were teenagers with over one-third being age 17 or less.

The injection-abortion intervals are summarized in

Table II. All injection-abortion intervals are

consistently less than 24 hours with lengthier times usually



being reported for nulliparious patients as opposed to
pafous patients. In addition, the percentagé of |
patients receiving PGan augmentation unaborted after
24 hours ranged from 10 to 20%. In our experience to
date, there have been no instances of live fetal
abortion.
Taﬁlg III outlines the clinical outcome. As
shown, incomplete abortion still remains as .an important -
problem although failed abortion has become quite
uncommon. In addition, as has been reported previously,7
the need for utilization of oxytocin has been reduced.
The more frequent complications of the procedure
are rresented in Table IV. In addition to the listed
complications, there have been 2 instances of coagulopathy,
3 cases of intravascular urea spill, and 1 case of
subacute bacterial-endocarditis. In addition, 1 patient

required hysterectomy due to Clostridia perfringens sepsis.

Discussion and Review

Each of the currently available methods of inducing
midtrimester ebortion have disadvantages so that an ideal
approach has not yet evolved. Intravascular spill of
hypertonic sodium chloride has been associated with
9

hemolysis, seizures, comma, cardiac arrest, and death.

Furthermore, clinical coagulopathy may be experienced .



by up to 1% of patients particularly if oxytocin
augmentation is begun immediately'following hypertonie
sodium chloride injection.lo’11

PGan has increased failure rates and a need for
frequent re-injection. In addition, the drug is
expensiQe and, when utilized for gestations greater
than 18 weeks, live fetal abortion can occur occasionally.12
Finally, all intra-amniotic methods require hospital
back-up and support ctaff krowledgeable in the
-management of incomplete and failed abortion, hemorrhage,
infection and cervical léceration.

Dilatation and evacuation for second trimester
pregnancies has received a great deal of support

recently.ls’lu

This epproach, in most hands, requires
multiple patient visits or even hospital;zation for
pre-evacuation cervical treatment with multiple
laminaria tents. In addition, oﬂe needs a more
advanced degree of operator skill to carry out thase
procedures as compared to suction curettage in the
first trimester, Although the short duration of the
evacuation procedure has obvious psychological
advantages for the patient as compared to instillation
techniques, there can be a considerable degree of

psychological adjustment required for the operator.16
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Finally, the safety and efficacy of this technique for
gestations beyond 18 weeks has not yet been evaluated
in series involving large numbers of patients..
Unfortunately, the utilization oftintra-amniotic
instillation of urea for midtrimester abortion has not%
provided a solution for all the disadvantages and
problems listed with other methods. Thé remaining"
discussion will briefly review the mechanism of action,
hematological changes, biochemical changes, and

complications associated with this agent and will

contrast the findings withgthose known for other

-y

midtrimester techniques. :
One possible mechanism -of urea action is that
decidual or placental damage leads to synthesis aqd
release of prostaglandins:' It has been demonstrated
pathologiéally that hyperosmolar urea %il. produce
varying types of "coagulation necrosis"™ and other
damage to the placenta.17 This damage presumabie is
secondary to the hyperosmolarity of the urea and
could lead to resultant prostaglandin release.
Supportive of this theory is a study by Niebyl and
co-workers18 where patients undergoing urea abortion

who were pre-treated with aspirin, a prostaglandin

inhibitor, had longer injection-abortion intervals
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than placebo pre-treated patients. However, in another

19.when isolated rat

study completed in our center,
uterine strips were pre-incubated in baths confaining
indomethacin, another prostaglandin inhibitor, .
prostaglandin release was reduced but contractile

force was not changed. Thus, at least in the rat,
prostaglandin did not appear to be an obligatory factop
in hyperosmolar urea-induced contractiops. Finally,
when levels of prostaglandin E and F and their
metabolites were measured serially in the blood and
amniotic fluid of patlents nnderg01ng a urea induced
abortlon it also appeared that uterine contractions

could occur independent of the rise in prostaglandin
production.20 |
In addition to producing uterine contractions, it
also appears that hyperosmolar urea is fetal toxic, .
Studies in rhesus monkeys have shown that urea is
rapidly taken up by the fetus from the surrounding
amniotic fluid and that the fetus plays a role in
distributing the drug to the placenta.21 Furthermore,
it has been shown that fetal heat tones are lost by
approximately two hours in human studiest such that

it has been postulated that passage of hyperosmolar

solute into the fetus results in a loss of cardiac
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functlon when a eertaln crltlcal fetal" osmolarlty is

exceeded

The hematologlc and coagulatlon factor changes
follow1ng urea 1nst111atlon have also been evaluated.“ 5
Hematocrit levels do not vary significantly over the
first 24 hours, but leukocyte counts do show a gradual -
rise for the first 16 hours. However, this latter change
is'seen when midtrimester abortion is induced by other
agents as ﬁell. Measurements of fibrinogen and platelets
shew some variation over 2% hours but without a consistent
pattern. In 18 ‘to 36% of pafients; a significant increase
in flbrlnogen-flbrln degr;datlon products has been shown
in the 24 hours follow1ng 1n3ect10n. However, the
frequency of such change and degree of chenge are less
in comparison to the changes seen following instillation
with hypertonic saline.’ Despite the changes in .
coagulation factors seen w#ith urea, it should be noted
that clinical evidence of a disseminated intravascular
coagulopathy is quite rare. TFor example, in the
Fertility Control Center in .our experience with over
2,500 cases, there have been only two instances of

0 1 contrast, almost 1% of

clinical coagulopathy.
patients undergoing hypertonic sodium chloride

instillation with immediate oxytocin augmentation
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experienced a clinically significant coagulation
disorder.- | |

A number of blochemlcal changes can be noted
following urea 1nstlllatlon in the mldtrlmester.‘
Charactenlstlcally, serum urea nltrogen levels rise to
a peak of 25 to 30 mg percent at 4 hours after instilla-
tion with a gradual return towards normal levels b& 24

hours.5

This change is more pronounced.nhen oxytoecin
is utilized for augmentation due to its antldiuretic
properties. In addition, there are some variations in
levels of serum electrolytes, but all the varlatlons
occur w1th1n the normal range expected for patients.
Pollow1ng instillation, serum blllnubln, serun glutamic
oxalcetic transaminase, lactic dehydrogenase, anq alka-
line phosphatase all show some elevation over the first
24 hours, but this ie nronably due to destruction of
the fetal-placental unit. Finally, uric acid, calcium,
phosphate, cholesterol, total protein and albumin levels
do not vary significantly when measured serially over
the first 24 hours after urea instillation.

A number of investigators at centers other than
our own nhave demonstrated the efficacy of hyperosmolar
urea as a midtrimester abortifacient.22-25 In review- |

ing these studies and our own results, it is clear that

the injection-abortion interval is influenced by a



number of facﬁops. First, nulliparous Ratients usually
expeviencg longer intervals than do multiparous patients
Secondly, aughentation séon after injection with either
intravenous oxytocin ob;intfa-amniotic:prostaglandin is
nNecessary in order toﬂachieve injection-abortion inter;
vals consistently less tﬁan 24 héurs. The final,intra-
amniotic concentration of urea appears to be important
in that shorter intervals are reported when the final
infused urea concentration approaches 60% and when the
amount of amniotic fluid removed at amniocentesis is
100 ml or greater. Finally, the utilization of pre-.
injection laminaria tents?:bpears té also shorten the
'injectiqn-abortion interval.

In reviewing the various problems and complications
that can occur with this agent, one can make a number of
points. Incomplete abortion remaips as a problemiin
- that about 30 to 40% of patients wfll réquire curettage
if one uses.our definition for incomplete abortion.
Failure of the primary procedure still is an occasional
problem, but can be readily managed with vaginal evacua-

tion.26

Such evacuations are easily carried out since
labor has already effaced and dilated the cervix to
some extent and the products of conception are in the

lower uterine segment. Furthermore, the fetal products
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are macerated and can be readily removed with sponéé
forceps."However, operators should have considerable
experience with curettage for incomplete midtrimester
abortion before attempting such procedures.

Hemorrhage to the extent that transfusion is
required is quite uncommon in our experfence. The most
fﬁequent causes include refainéd_placental tissue and
uterine atony. The former can be managed by cufettage
while the latter may require continuous bimanual
uterine massage for several minutes. Coagulopathy as
discussed previously is extremely rare.

Endometritis is somewhat uncomﬁon though with our .
recent series of urea plus PGFya (5 mg.), between 1 and
2% of patients still require hospitalization for therapy..
The most frequently encountered organisms include E. coli,

Staphylococcus aureus, Group B beta streptococci, and
27

Bacteroides. However, it should be noted that flora

found in the endometrium post-abortally is quite similap
to the flora of the vagina and cervix pre-abortion.28
Standard treatment for in-patients has included broad
spectrum parenteral antibioties such as ampicillin or
penicillin plus an aminoglycoside. Early curettage

is also an important part of the therapy. These rates

for infection are quite similar to thosereported in
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other series of midtrimester teérminations.ZS>2¥
Cervical injury is still an importaﬂt problem
with all midtrimester abortion procedures. Injﬁries
range from small vertical lacerations to complete -
detachments of the posterior or anterior cervix.Z
With the use of laminaria tents the frequency of such

injuries is decreased and the .extent of injury is

24,25 For example, the 3 lacerations in associa-

less.
tion with laminariz shown in the results were all small
and required only 2 or 3 interrupted sutures to close.
&hen large lacerations are encountered, our treatment
has consisted of immediate aebridement followed ﬁy
closure in layers. Despite care in the repair, break-
down is not uncommon and to date there is no information
available regarding future reproductivé outcome of such
patients. It should be emphasized that these injuries
do not usually lead to extensive bleeding such that
unless careful speculum and digital examinations are
part of one's post-abortal routine, these lacerations
can be easily missed.

Gastrointestinal side effects, particularly nausea-
vomiting, are not uncommon. However, diarrhea is rare

due to the low doses of intra-amniotic PGF2a utilized

for augmentation. 1In general the gastrointestinal side
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effects do not present a difficult problem for manage-
ment although intravenoué ﬁydration ks occasionally
needed. |

Intravascular spill of hyperosmolar urea is ﬁn-
common if one checks carefully to be sure that free
flow of clear amniotic fluid is obtained at amnio-

centesis.30

With such spills one sees symptoms that
include nauesa, headache, sensations of warmth, and
intense uterine cramping. In addition, abnormal blood
pigments may occasionally be noted in the urine.
Therapy includes careful monitoring of intake and out-
put, monitoring of renal function, avoidance of
oxytocics, and intravenous hydration. Urea probably
poses less concern with such spills than does hypertonie
sodium chloride because of its action as an osmotic
diuretic and because of its ability to readily cross:
cell membranes.

In summary, the advantages of urea include:
predictable injection-abortion intervals; ease of
mastering the technique; limited hematologic, coagula~
tion, and biochemical changes; and a relatively low
frequency of life-threatening complications. In addi-

tion, live fetal abortion is extremely rare and the

cost of the drug is reasonable. To date, controlled
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clinical trials testing hyperosmolar urea versus other
modalities such as hypertonic sodium chloride and dila-
tation and evacuation have not been carried ouf.
Therefore, it is impossible to state whether or not
the utilization of this approach is the safest and most
efficacious means of accomplishing midtrimester

abortion particularly for later gestations.



TABLE 1

CLINICAL CHARACTERISTICS OF UREA PATIENTS*

Para 1 or Mean Durution of
No. Mean Age Para 0 - Greater Cestation (Weels)
Urea + oxytocin 650 20.7 355 295 17.0
(332 mu/min) (11-48) (13-22)
Urea + PGFoa (20 me.) 30 20.4 17 13 19.3
(13-40) (13-22)
Urea + PGFo2 (10 mg.) 1083 20.3 624 459 10.9
(12-42) (13-24)
Urea + PGFoa ( 5 mg.) 349 20.0 216 133 19.6
(No laminaria tents) (13-40)" _ (14-24)
UM, - DGFoa ( 5 mg.) 197 19.5 160 37 "19.9
(One laminaria tent) (13-38) (16-22)

* Panges in parentheses



TABLE II
INJECTIQN-ABORTION INTERVALS OF UREA PATIENTS

Injection-Abortion
Interval (Hours)*

No. Mean Range
Parity: O
Urea + Oxytocin 341 21.5 3-61
Urea + PGFpa (20 mg.) 16 18.2 4-35
Urea + PGFoa (10 mg.) 632 15.5 2-60
Urea + PGFpa ( 5 mg.) 213 17.0 6-45
(No laminaria) :
Urea + PGFpa ( 5 mg.) 160 . 12.0 4-46
(One laminaria) '
Paricy: 1 or greater
Urea + Oxytocin 289 16.6 4-54
Urea + PGFpa (20 mg.) 12 137 3-30
Urea + PGF2a (10 mg.) N 13.9 1-47
Urea + PGFoa ( 5 mg.) 133 16.3 3-46
(No laminaria)
Urea + PGFoa ( & mg.) 37 13,9 444
(One laminaria) .
N . 'y
Total Groups
Urea + Oxytocin 630 18.2 3-61
Urea + PGFpa (20 mg.) 28 16.3 . 3.3
Urea + PGFpa (10 mg.) 1066 15.1 1-60
Urea + PGFpa ( 5 mg.) 346 16.7 3-46
(No laminaria)
Urea + PGF2a ( 5 mg.) 197 12.3 446

(One laminaria)

* From intra-amniotic injection of medication to
abortion of fetus



TABLE III
'CLINICAL OUTCOME OF UREA PATIENTS

Complete Abortion Incomplete Abortion Failure

No. No, % No. % No. %
Urea + Oxytocin 650 385 59.2 245 37.7 20 3.1
Urea + PGFoa (20 mg.) 30 16 53.3 12 40.0 2 6.7
Urea + PGFoa (10 mg.) 1083 566 -%52,2 © 500 46.2 17 1.6
Ur.+ DGFoa ( 5 mg.) 349 222 63.6 124 35.5 3 0.9
(No lominaria) ‘ ‘
Urea + PGF2a ( 5 mg.) 197 140 71.1 55 27.9 2 1.0 .

(One laminaria)




TABLE IV
COMPLICATIONS OF UREA PATIENTS

Urea + PGFoa Urea + PGFoa
Urea + Urea + PGIaa Urea + PGFpa (5 mz.) (5 mg.)
Oxytocin (20 mg.) (10 mg.) (No Laminaria) (One Laminaria)
(650 Cases) (30 Cases) (1083 Cases) (349 Cases) (197 Cases)
No. % No. % No. % No. % No. %
Hemorrhage (500 cc. or 35 5.4 3 10.0 102 9.4 31 8.9 7 3.6
need for curettage)*
Endametritis
Hospitalization 29 4.5 1 3.3 54 5.0 6 1.7 2 1.0
Outpatient 30 4.6 1 3.3 6 6.1 n . 32 2 ‘1.0.
Cervical Laceration i ”
Transverse 6% 0.9 1 3.3 4 0.4 3 0.9 3 i -1.0.
Vertical 0 - o = k! 2.9 5 1.4 2 0.5
Gastrointestinal *k* ) . )
Nausea-vomiting 347 b53.4 22 73.3 788 72.8 213 61.0 - -
Diarrhea S 0.8 1 3.3 51 4.7 9 2.6 - -,

* Tive patients required blood transfusion
** Post-abortal examinations not routine for this entire group

*¥¥ Gastrointestinal sequelae not analyzed for Urea + PGFoa (5 mg.), one laminaria group
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Midtrimester abortion induced by hyperosmolar urea
and prostaglandin F,, in patients with previous
cesarean section: Clinical course and potential for

uterine rupture

MILAGROS F. ATIENZA, M.D.
RONALD T. BURKMAN, M.D,
THEODORE M. KING, M.D., Pu.D.
Baltimore, Maryland

Reviewed was the clinical course of 76 patients with a history of previous cesarean section from
among 1,626 patients undergoing midtrimaster abortion induced with intra-amniotic hyperosmolar
urea and prostaglandin F,. The cesarean saction group had long injection-abortion intervals, more
frequently received additional oxytocin for augmentalion, and more frequently experienced
incomplete abortion Also, one patient experienced a uterine rupture. A review of the literature
dealing with utanne rupture subsequent to induced midtnmester abortion revealed that the typical
patient was older and muliparous, had an injection-abortion interval of more than 24 hours, and had
received intravenous oxytocin continuously for more than 12 hours Although there has been no
previous report of a ulerne ruptura with midtnmester abortion in patients who have undergone a
prior cesarean section, because of the present findings, such patients requira careful monitoring and
the judicious use of oxytocic agents (Am J. OBSTET. GYNECOL. 138'55, 1980 )

THEe uTIiLIZATION Of Cesarean section for the man.
agement of obstetric problems has shown a gradual
inciease in the United States over the past several
years. The factors responsible for such increased use
were reviewed recently ' Therefore, in many institu-
tions, the {requency of cesarean section per number of
live births approaches or even exceeds 20%.

During the same period of tune, although the per-
centage of patients in the United States who requested
midtrimester termination of pregnancy gradually de-
clined to approsimately 9% in 19772 the absolute
number of patients presenting in the midtrimester did
not appreciably change during the past several years,
Thaefore, there will be a namber of patients request-
ing micktrimester termination who have undergone a
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prior cesarean section. This article describes the expe-
rience at the Fertility Control Center of “The johns
Hophkins Hospital with the management of such pa-
tients, and also presents a case report of uterine rup-
ture after midtrimester amnioinfusion in a patient who
had previously undergone a cesarean section.

Material and methods

Midtrimester terminations of pregnancy in the Fer-
tility Control Center have been carried out on patients
presenting between 16 and 22 weeks from the first day
of the lust menstrual period. Most of the patients in the
Center have been managed by the intra-amuiotic injec-
tion of hyperosmolar wiea, augmented with either
intra-anmniotic prostaglindin ko, (PGF,,) o1 intrave-
nous oxytocin, or hoth. For the puipose of this review,
only cases were included i which in*sa-amniotic PGF,,
was used initially for augmentarion in doses of 10 and 5
milligrans, since such cases 1epresented over 706 of
the midtrimester amniomfusions completed betsween
October, 1979, aud June, 1974,

Detaled methodology with regard to the use of hy-
perosmolar urea for midtrimester abortion has been
the subjedt of previous reports. =2 After 1emoval of ap-
proximately 200 milliliters of Huid at ammiocentesis,

55
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Table 1. Injection-abortion intervals*

Injection-abortion
interval (hr)

No. Mean Runge

Urea + PGFy, (10 mg), no
laminaria tem
No prior cesarean section

Para 0 624 159 2-60
Para | or mote 425 13.8 1-47
Previous cesarean section 34 17.2 340

Urea + PGF;q (5 mg), no
faminaria temt
No prior cesarean section

Para O 213 17.0 6-45
Para 1 or more 107 147 ° 346
Previous cesarean section 26 234 8-40

Urea + PGF,, (5 mg), one
laminaria tent
No prior cesarean section

Para 0 160 12.7 4.46
Para 1 or more : 21 144 4-45
Previous cesarean section 16 15.1 2-38

*From intra-.mniotic injection ot medication to abortion
of the fetus.

Table 11, Injection-abortion intervals* greater than
24 hours

n Patients with
injection-abortion
intervals greater

than 24 hr
No, No. <
Urea + PGT,, {10 mg), no ‘
laminaria tent
No prior cesarean section 1,049 135 12.9
Previous cesarean section 34 12 35.3
Urea + PGF,, (5 mg), no
laminaria tent
No prior cesarean section 320 48 15,0
Previous cesarean section 26 14 53.8
Urea + PGF,, (5 mng), one
laminana tent
No prior cesarean scction 181 13 7.2
Previous cesarean section 16 6 37.5

*Fiom intra-amniotic injection of medication to abortion
of the fetus,

135 ml of a 59.7% solution of ureais slowly infused via
gravity, Immediately after the infusion ot urea, PG
in a dose of either 10 o1 5 myg is injected intia-
ammiotically, The lower dose of PGIaq is used because
1esearch efforts have defined it as the minimally eflec-
tive dose which sull maintainy an mjedtion-abortion in-
terval consistently less than 24 hows In addition, 1e-
cent efforts o 1educe the frequeney of cenvial injury
have led to the intracervical placement of oncor more
lamimnia tents for 1 1o 6 howrs prior to inhusion of
uiea, Only patients in whom one laminaria tent was
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placed are included in this review, since there were
insufficient numbers of patients with more than one
laminaria tent 1o be useful for analyses. Intravenous
oxytocin at a 1ate of 332 mU per minute is also em-
ployed for thiee indications: failute to abort within 24
hours afier infusion of wea when there is no evidence
of labor; absence of labo 4 hours after rupture of
membranes; and management of incomplete abortion.

in the Feuility Control Center, failed abortion is
defined as the requirement for vaginal evacuation of
the products of conception at 48 hows, or sooner in
instances of suspected chorioamnionitis or significant
hemorrhage. Incomplete abostion is defined as failure
to pass all or part of the placenta within 2 hours after
aboition of the fetus. Such patients are managed by
ring forceps curettage with inttavenous analgesia of
mepetidine and diazepam,

For the purpose of this 1eview, patients with a history
of ptior cesarean section who underwent amnioinfu-
sion of wea, augmented \\'il!l either 10 or 5 g of
PGF;q. were compaied with the general group of pa-
tients at the Fertility Control Center in whom this
methodology was employed. Factors esamined in-
cluded clinical characteristics of the patients, outcome,
injection-abortion intervals, requitements for onytucin,
and complications. When appiopriate, the means and
standard errors of the means were calculated, and
these data were analyzed by an F test and Student’s t
test in order to determine statistical significance.

Results

Theie were 1,083 patients who underwent infusion
of hyperosmolar urea and PGF,‘,(IQ mg) without the
use of laminaria tents, 316 patients who received urea
and PGF,, (5 mg) withcut the use of laminaria tents,
and 197 patients who received urea and PGF., (5 mg)
plus the intracervical insertion of one laminaria tent
before the injection. The frequencies of prior cesarean
section among patients in the three groups were. re-
spectively, 3.1%, 7.5%, and 8.1%.

A 1eview of the clinical characteristics of the various
study groups showed some ditferences. The average
age of patients presenting to the Fertility Conuol Cen-
ter tor the urea method of abortion was 20.5 ves,
whereas patients with a pirevious hisory of cesarean
section were about 2 yeas older. ARl patients with a
nistory of prior cesarean section had been delivered of
a fetus beyond 21 weeks' gestation  In cuntrast, be-
tween 42 and 6% of all Tewility Control Cemer pa-
tients in the groups stuchied were para (v at presentation
for abomtion. The mean duration of gestation i the
time of injection ranged between 19 and 20 weeks from
the fust day of the Lot menstiual petiod, and an aver-
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Table III, Qutcome ' .
Complete ahortion Incomplete abortion Failure
No, No, % Nbo, % No, %

Urea X PGF,a (10 mg), no -0

laminaria tent

No prior cesarean section 1,049 551 52.5 482 46.0 16 1.5

Previous cesarean section 34 15 44,1 18 47.0 ] 2.9
Urea + PGFyq (5 mg), no .

laminaria tent

No prior cesarean section 320 208 65.0 110 344 2 0.6

Previous cesarean section .26 11 42,4 14 53.8 1 3.8
Urea + PGF,, (5 mg), one ’

laminaria tent

No prior cesarean section 181 130 718 49 27.1 2 1.3

Previous cesarean section 16 10 62.5 6 375 0 —

age of between 195 and 210 ml of amniotic fluid was
removed at the time of amniocentesis. No important
differences were discernible between the various groups
studied and prior cesarzan sectioa patients versus
other patients for these two characteristics.

Table I listy the mjection-abortion intervals for the
various groups in the review. As shown, the injection-
abortion intervals of patients with a history of a previ-
Ous cesatean section were consistently longer than
those of any of the other groups of patients. The dif-
ference between patients who were pata 1 o1 more and
those with prior cesarean section in the group given
urea plus PGFyq (5 mg) with no laminaria tent was
statistically significant (p < 0.03), but similar compari-
sons in the other gioups were not significant. In addi-
tion, the preinjection use of a laminaria tent appeared
to have only a modest effect in reducing the mean
injection-abortion interval of patients who had previ-
ously had a cesarean section.

Table II compares the injection-abortion intervals
exceeding 211 hours among the various study groups.
As demonstrated in the table, patients with a history of
prior cesarean section had a high proportion of
injection-abortion intervals that excceded 24 hours.
Therefore, such patients also had a greater 1equire-
ment for additional augmentaton with oxytodin ac-
corcding to the protocol followed in the Ferthity Control
Center. Au exammnation of the groups given wea plus
PGFa (10 mg) and wea plas PGy {5 mg) with no
laminaiia tent showed that the percentages of patients
without a previous cesarean section not receiving oxy-
tocin during their hospital adimission were 32,1 and
29.3, respectively. In contrast, only 20 6% and 11.9%
of the patients with a history of previous cesarean sec-
tion in each of those same groups dhd not 1eceive oxy-
todn duning the course of their hospital aldmission

Table I detuls the chnical outcome in the various
study groups. Although few difterences were noted in

the groups of patients given urea plus PGF,q (10 mg),
the rate of incomplete abortion for patients with previ-
ous cesarean section was consistently higher in the
groups of patients given urea plus PGF,q (5 mg) re-
gardless of whether a laminatia tent was employed.

Ina comparison of the comphications encountered by
patients with previous cesarean section versus other
patients in the study gronps, no significant differences
wete discernible among the groups in rates of hemor-
rhage, infection, cervical laceration, and gastrointesti-
nal problems. These complications have been pre-
sented and discussed in detail previously.** However,
one patient with a history of a previous cesarean section
in the group given urea plus PGF,q (5 mg) without a
laminaria tent experienced a uterine ruptuie. Her clin-
ical course is swinmarized below,

'

Case report ‘4

This 82-year-old patient, para 5, presented for ter-
mination of pregnancy at 18 weehs from the first day of
her last menstrual period. Her obstetric history was
significant in that, after four spontaneous vaginal
deliveries, her last delivery (12 years ago) had been
effecied by cesarean section because of premature rup-
ture of the membranes. Preoperative physical exami-
nation and laboratory studies gave findings that were
within normal limits, except for an enlargement of the
uterus to 18 weeks in size

Clinical course. An intra-mniotic injection of 135
ml of 59.7% wea and 5 mg of PGE,, was completed
without incident on the day of hospital adinission.
After 21 hours of regular uterine contractions, the
cervin was partially eftaced and dilated 2 ' Infusion
of oxytodin at 332 milliunits per minute was started,
but the cervix 1emained unchanged at 31 hours after
inua-amniotic injection At 37 hows, the patient corn-
pliined of generalized myalgia assodiated with increas-
ing pain in the lett lower quadrant of the alxlomen.
The vital signs 1evealed a0 temperature of 100 2° F,
blood pressure of 118/80 nun Hg, and a pulse rate of
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132 beats per minute. Examination of the abdomen
demonstrated diffuse tenderness and guarding in both
the right and left lower quadrants, with exquisite pain
elicited by palpation of the left flank. Pelvic examina-
tion disclosed a brownish discharge emerging from the
cervix, which was high in the vagina and displaced to
the right. Bimanual examination confirmed the exis-
tence of tenderness and guarding in both lowerabdom-
inal quadrants, and deviation of the uterine fundus
toward the right lower abdomen; an il\-defined mass
filled the left lower quadrant. The clinical impression
was that of uterine rupture with intra-abdominal ex.
pulsion of the products of gestation, and an associated
hematoma of the left pelvic wall.

Exploiatory lapaiotomy revealed that the left broad
ligament was displaced by alarge hematoma of approx-
imately 1,500 ml. A uterine laceration about 5 cm in
length was located at the left lateral aspect of the previ-
ous transierse utertne cesarean section scar, and the
laceration extended 1into the left bioad hgament. The
placentaand fetus were protruding from the laceration
into the left posterior pelvis. A supracervical hysterec-
tomy was completed, along with excision of the left
fallopian tube and ovary and drainage of the hema-
toma. About 2,000 ml of blood was lost during the
operation, and hemostasis was achieved with difficulty,
so that the patient required seven units of whole blood
and two units of fresh frozen plasma.

The postoperative course of the patient was compli-
cated by the need for two additional units of blood,
persistent ileus that required treatment with a long in-
testinal tube, and fever. However, she was discharged
fiom the hospital on the seventeenth postoperative day
in good condinon.

Comment

There a1e some interesting facets to this review of
patients with a histo1y of previous cesarean section who
presented to the Fertility Control Center for sub-
sequent midtrimester termination of pregnancy via
intra-amniotic instillation of hyperosmolar urea. The
frequency of previous cesaiean section as a pre-existing
medical condition appears to parallel the increasing use
of cesarean section in obstetric practice. Therefore, one
might precdict that, unless the requirement for second-
tiiniester abortion procedures declines, those who
provide abottions will see an increasing number of pa-
tients who precent with this condition The review also
indicated that patients with a history of previous cesar-
ean section had lony, injection-abortion intervals, more
frequently received adrhtional oxytocmn for angmenta-
tion of libor, and more frequently experienced in-
complete abartion In addition, the pre-injection use of
a laminatia tent did not markedly fimprove matters,
although injection-abortion intersals were shortened
somewhat. fherefore, such patients may Le at in-
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creased risk for uterine rupture unless the use of
oxytocic drugs is judiciously monitored. Similarly, be-
cause of this potential risk of uterine 1upture, the at-
temnpt to shurten the injection-aboition intersal to less
than 24 hours consistently with the use of oxytocic
drugs in high doses may be inappiopriate for the man-
agement of such patients. Unfortunately, because of
the numbers involved, we cannot determine whether
the described case of uterine 1upture in a patient witha
previous cesarean section represents an unusually high
incidence of this complication.

Six cases of uterine rupture associated with induced
midtrimester abortions have been repoited previously,
but none of the patients had undergone any previous
uterine operation.*® The aboitifacients employed in-
cluded intra-amniotic hypertonic saline, PGFza, and, in
one instance, 40% urea. In two of the reported cases,
death occuired as a result of a delay in diagnosis before
the required definitive operation was carried out. All
reported cases were unaboited for 24 or more hours
after intra-amniotic injection; and in all, large guan-
tities of oxytocin were given continuously for more
than 12 hours. Three of the six patients were over 30
years of age, and all were muluparous, para 2 or
greater.

The patient reported on here had many of the
characteristics of patients who experience uterine rup-
ture associated with induced midtrimester abortion.
These characteristics included age, multiparity. pro-
longed injection-abortion interval, and continuous use
of intravenous oxytocin for more than 12 hours. In
addition, this patient had a history of prior delivery of
an infant by cesarean section (12 years earlier).

In regard to the location of the uterine laceration, in
the ﬁrevious case reports, five of the siv uterine rup-
tures involved the lower uterine segment. These lacer-
ations were usually vertical, not uncommonly in the
lateral aspect of the uterus, and were associated with
the developinent of hematomas of the broad ligaments,
with expulsion of *he products of gestation cither into
the peritoneal cavity o1 into the 1ctroperitoneal space.
In patients with a history of piior uterine operations,
one would anticipate ruptuie of the uterine scar. as was
observed in the cunent case.

The symptomatology of patients with uterine rup-
tue in this situation indudes increased or constant
pelvic and abdominal pain and tenderness in the
flanks, particularly with an associated ascending retro-
peritoneal dissection of an enlaging pelvic hematoma.
The commonly observed chinical signs include guard-
ing, 1ebound tenderness, suggestion of more than one
pelvic mass, and tachycardia. Delay in recognizing the

significance of these findings can result in a catas-
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tiophic outcome, The prompt recognition of the signs
and sy mptoms of uterine ruptuie in the curtently re-
ported case allowed definitive surgical therapy prior to
shock.

At this point, the proper approach to termination of
a midtrimester pregnancy in patients who have had
previous cesarean sections or prior uterine operations

Induced abortion In patients with previous cesarean section 59

has not been adequately defined. However, our opin-
ion is that such patients constitute 2 high-rish group
which 1equires careful moenitoring and the judicious
use of oxytocic drugs. In addition, the pre-injection use
of laminaria tents may offer some, although not com-

plete, protection against the possibility of uterine
rupture.
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Non-Clostridial Myonecrosis with

Induced Mid-Trimaster Abortion



A case of non-clostridial gas myonecrosis following mid-trimaster abortion

is reported. Infeclion of the uterus associated with gas production is
rare and associated withi a high rate of morta]ity1. Infection with non-
clostridial organisis me » siimulate clostridial myonccrosis;2 howaver,

treatment of this entity may not necessitate hyslerectomy.

.
-y
<
2
e~

‘?r: R



Gas myonecrosis of the uterus although uncommon, is potentially
lethal, “An incidence of -0.02;; of clostridial- infection is reported <in
patients with septic abortion3. Post ahortion g3 myonecrosls with
Clostridium perfrincens, accounting for 85% of cultured stains,3 is
associ.ced with a mortality of 25-50%]. Non-clostridial bacteria,
particularly the coliforms, way invade the myometrium and producc a
picture similar Lo that of clostridial gas gangrenez. This report
concerns a case of non-clostridial gas myonecrosis following mid-

trimester induced abortion.

REPORT OF A CASE
L.S.  (JHH 1902707)

A 19 year old nulliparous woman was admitted to The Johns Hopkins
Hospiial Tertility Control Center at an estimated 18 weeks gestalion
for eleclive mid-trimest:r abortion. A .ioinfusion of hyperosmolar ura:
was completed. Severe uterina contractions, fever of 3830 C and tachyczriia
followed the adwinistration of 2.5 mg of PGFpa and Lhe procedure was
lerminated. Fever, diffuse abdar. | pain, and severc uterine tendgraass
paisisted for 24 hour<. Blood, endocervical, + urine cultures were
obtained. On hospital dey 2, therapy with penicillin G 20 million uni~s
a day IV and kananycin 2 grar a dey was inslituted. Dilatation anc
evacuation was performed with ondor-trial cultures oblained. Gram stain
of ihe endometriuvn shoved gran nrgative rods and grawm positive coccet,
Due to a posl operative hamatocrit of 26,0 the patienl received tuo

units of packed red bloed celis. Coagulation studies were normal and



there was no cvidence of hemolysis or jaundice. On hospi tal day 3,
fever to 40°C developed and clindamycin 2.4y a day IV was added.
Abdominal roentgenogram showed a honeycomb air pattern in the uterus
consistent with gas bubbles in the myometrium (Figure 1). Abdominal
ultrasonogram showed a circumferential gas patvern in the lower uterine
segmant coirpatible with gas in the myometrium (Figure 2). On hospital
day 4, fever and abdominal pain abated. Repeat abdominal films showed
no increase in uterine gas. Sonogram showsd slight decrease in myoretrial
gas on serial examinaliosns. Blood, urine, and cervical cutlures were
negative. The endometrial culture grew gas forming E.Coli and group D
streptococci. The patient received a total o, ten days of IV antibiotics,
remaining afehrile for ihe last seven days of hospitalization. She was
dischargad on hospital day 13,

Hysterogram done four months after discharge showad a novmal appearinrg

uterus and lower uterinz seguent (Figure 3).



COMMENT

Gas ‘in the uterus may be from an accidental or infectious
source. The invasion of gas producing organisms into the uterine
endometrium and myometrium is Ffavored by the presence of necrotic
tissue,4 retained products of concept‘ion,5 or prolonged injection-
abortion intervals in mid-trimester induced aboétion. Clostridium par-
fringens is present fn cervical and vaginal cultures in 5% of normal
women,6 with £.Celi accounting of 21% and aerobic streptococci for 3]%7
of bacteria isolated in palients with femle genital tract infections.
The entry of these organisms into the uterine cavity diring or foTlewing
abortion may result in & localized chorioamnionitis,8 low grade endo-
metritis, or pyometra and invasion of the myometrium with necrosisS.

The clinical preseniation of non-clostridial uterine gas Imyonecrosis
is simiiar Lo that of clostridial gas infection. Fever, abdgmina] pain,
uterine lenderncss, and crepitation are predominant featurcsB. Clostridial
infections are characterized by extensive necrosis with rapid progressics
to septicemia, wheres . the pace of the non-clostridial myometrial infoction
is slower with a Yimited amouni of necrosis.

Non-clostridial gas nyonacrosis was first described as occuring in
the Tover Timb of a diabetic,g From which a colon bacillus was isolated.
Since the introduciion of antibiotics, infection with colidorm orgariss
particularly E.Coli, anz-rohic and aerobic streplococci, and Klebsiella
aerogenes has 1ncrcased10. Invasion of subcutaneous tissue occurs v.ith
these organisus, occasionely with musc le involvemant vilh production of

necrosis, crepitation, and gas bubbloes.



The first demonstration of intramyometrial gas was 1in i939]].

In clostridial myonecrosis soft tissue gas is seen as ‘intramuscular
multilinear streaks3 whereas in non-clostridial infections, as in the
presented case, the gas is seen as intramuscular bubbles.

Intravenous penicillin is thé antimicrobial agent of choice in
clostridial infections, with the addition of other broad spactrum
agents in coliform infections. Curettage should be the initia surgical
therapg]2 especially if the infection is localized to the uterus?,
Hysterectoiny with hilateral salpingoopharectomy appears to be the treatrsat
o7 choice once the diagrasis of macroscopic necrosis, i.c., gnngrene,z
septotorania, intraryorstrial gos, or myonecresis is evidentlz. In our
patient therapy was cuietive with IV antibictics and dilatation and

curettage, in lhe praserce of intramyometrial gas and uterine nyonecrosis,
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PHARMACOKINETICS OF LIDNDOCAINE ADMINISTERED
BY PARACERVICAL INFILTRATION FOR ASPIRATION ABORTION

Lucas J. Blanco, M.D.
Philip R. Reid, M.D.
Theodore M. King, M.D., Ph.D.



INTRODUCTTON :

Termination of pregnancy in the First trimester by suction
éurfettage is associated with low rates of morbidity and mortality.
The anesthetic technique utilized for such procedures is known to
influence the rates for specific complications although the overall
major complication rates are similar when either general or local
aneslthesia is employedl. General anesthesia is associated with 2
higher incidence of hemorrhage, cervical injury and uterine perfor-
ation whereas local anesthesia is associated with higher rates o=
post- bortal fever and convulsions.

Convulsive morbidity appears to be associated exclusively
with local anesthesial. In at‘least 2 fatal cases of this particular
complication, blood levels of the anesthetic agent (lidocaine) wer:
clearly in the toxic range bﬁyg/ml)z.

The pharmacokinetics of intravenously administered lidocaina
have been studied in several clinical situations. However, there is
little data regarding the disposition of this drug when it is adminis-
tered in a paracervical block. McKenzie and Shaffer3 re; ~hked biosod
lJevels of lidocaine in 12 patients undergoing suction currettags undexr
paracervical block. §Six patients received 20 ml of 1% lidocaine hy
the usuval technique and 6 were treated by jet injection with 2 nl of
2% lidocaine. Their findings are summarized in Table I.

This study was performed in order to elucidate the following
points:

1) to evaluate the time course of lidocaine plasma levels

following paraccervical infiltration Ffor suction abozticn

2) to determine if any individual lidocaine concentration

* reached potentially toxic levels
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3) to determine if the lidocaine concentration-tima
curve was similar between groups of patients who
did or did not receive intracervical laminaria

MATERIALS AND METIIODS :

Fifty healthy volunteers with pregnancies up to 14 weeks '
menstrual age participated in the study. Laminaria tents were
inserted in 25 of the 50 patients 2 to 4 hours prior to the suction
procedure. Blood samplcs were not analyzed from one case in the
laminaria group due to several missing samples. Informed consent
was obtained from all participants prior to the procedure. Aall
patients received 50 mg meperidine hydrochloride ard 10 mg diazepam
intravenously. Paracervical bldck was carried out utilizing 9 ml of
1% lidocaine hydrochloride (90 mg) injected circumferentially into the
cervix. Bload samples were obtained prior to the administration of
lidocaine ana l, 3, 6, 10, 15, 20, 30, 45, and 60 minutcs after the
paracervical block was completed. Some demographic characteristics
of the study population are summarized in Table II.

Two milliliters of -pavrinized plasma combined with the intex-
nal standard (methylethylc¢lyc :nexylidide) were made alkaline with
‘NaOH and extracted with methylene chloride. The aqueous fraction was
discarded and the organic phase brought to complete dryness under an
air steam. The residue was reconstituted in methylene chloride and
injected into a Shimadzu G3-B gas chromatogr- »h equipped with FID.
The chronatographic column was 2.1 m "iL.d. - 2mm) and packed with 3%
SP2250 (Supelco) 100/120 mesh.

A duplicate four p-int standard curve was constiructed from
the ratio of the internal standard to lidocaine. The ratio cf the
unknown lidocaine sample to the internal standard was compared to tha
standard curve. Results were expressed as lidocaine hydirochloride

in ug/ml.



At the dosages employed, no lidocaine levaels near tha tozic
range (»5 g/ml) wore found. The sinéle highest measurement was
obsecrved in a 19 year old patient in the laminaria group at sixz
minutes after administration of the paracervical block. This pz=zient's
sevum lidocaine was 4.4llag/ml. No acute adverse reactions due to the
anesthetl. were noted in the entire study group.

Table III shows the mean lidocaine concentrations obseriad
in the study group. Figure 1 presents the curves for lidocaine czon-
centration vs time in the 2 groups. The laminaria group shows highes
[ lasma levels at all times as compared to the group without laminarisz.
Furthermore, peak lidocaine levels were reached earlier in the lanminzria
group. MAlthough there may not be a statistically significant disfersnce
hatween the individual time points, the two ciives taken as a whole
arc si¢g.ificantly different (p.< .0001).

DTHTUSSTON :

— o — e e e e

-
33

As cxpected, our results show a rise and gradual Ffall

th

nlasma lidocaine levels as would occur in an infiltration type ¢ loczal

anesthesia. An unexpected finding was the significantly different
concentration time course in the laminaria group. These patients no:
only had higher mean plasma levels, but also reached peak levels at
an earlier point (6 min) as compared Lo the "nolaminaria" group

(L0 min).

The reason for this difference may involve several factors.
Prebreatment with laminaria may alter the microvasculature of the
cervix in such fashion as to facilitate absorption into the wvascularx
space.  Alternatively, the ladinaria may caus2 a decrease in entra-
cellular £Iuid in the cervix which produces a local inecrecase in con-

centration of the injected drug due to reducad dilution by ECF. This



incredsed concentration would result in more rapid -diftusion into
the vascular compartment. |

Othexr factors unrelated to laminaria use may be involved.

It may be that the two groups are not rcally comparable. Indeed, the
laminavia group is significantly younger than the no-laminaria group.
Similarly, the laminaria patients are of 1owe¥ parity. Due to the
small number of patients, it is not possible.to evaluate these factors
separately by statistical methods,

The concomitant adminstration of other drugs may influenza
bload levels of lidocaine. Propranolol is known to incvease the
elimination half-lifec and decrease the clearance of lidocaine, result-
ing in higher blood lidocaine 1evels4. In the present study, all
patients received the same amouﬂts of diazepam and meperidine, sc¢ thaz

the observed differences cannot be attributed to the use of other druys.

Ro episode of convulsive morbidity occurred in this grou»n of
paltients, as would be expected in light of our results, In addition,
all patients recceived diazepam prior to the paracervical block. This
drug is known to elcevatn the threshold for lidocaine-induced conwvulsions,

The observations made by McKenzice and Shaffer are in general
agreement with our ohservations. The blood levels in the patients
who received 200 mg of lidocaine are somewhal: higher than in our "no
laminarias" patients. However, these investigators aid not begin their
sampling until 10 minutes after the paracervical block. One can onl:
speculate on the carliexr blood levels, but considering the short hali-
lifle of lidocaine in blood (6-8 minutes), these earlicr levels were
probably much high»r than the oncs we obsenved.

From these ohservations, we conclude thilt paracervical bloeX
ukilizing 90 mg of lidocaine is associated with ¢ .o blood levels of

lidocaine. ITn order to inerease the 'safebty margin, howaver, we now


http:u-il.[z.ng

N~
T

employ 10 ml of 0.5% lidocaine. 'This provides satisfactory anesthesis
and should result in even lower blood levels than ‘those reported in

this study.



TABRLE I

MEAN VENOQUS BLOOD LEVELS OF LIDOCAINE*

TIME (MINS)

10 20 30 2 - 50
JET INCIZSCTOR
40 mg Lidocaine 0.53 0.47 0.44 0.27 0.24
SYRINGE
200 mg Lidncaine 1.61 1.54 1.28 1.10 0.99

*Re .r. expressed in ug/ml

"r.m McKenzie and Shaffer, AJOG 130:317, 1978.

0.90
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STUDY POPULATION

LAMTNARTA  NO TLAIINARIA

ts s a8 o @

AVERAGLE AGE 19.3 26.6

¥ PAROUS 12.5% 84%

AVERACE WEICHT (1.88) '133.7 136.2



TABLE 3

o v s -

" MEAN PLASMA LIDOCAINE LBVELS (pqg/ml)
: 7 .

LAMINARTA NO LAMINARIA

TIME MEAN s.D.” MEAN §.pD.*
1 min 0,6713 0.7293 0..0260 0,091.9
3 min 1.3846 0.8233 0.6344 0.3833
6 min 1.7108 0.9620 1.1444 0.5715
10 min 1.7188 0.6448 1..3180 0.4276
15 min 1.5138 0.5913 1.1448 0.3572
20 min 1.2696 0.3993 1.0856 0.3367
30 min 0.9925 0.4192 0.9176 0.2894
45 min 0.8229 0.4126 0.7240 0.2333
60 min 0.7413 0.3767 0.5972 0.2465

*Standard Deviation
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