i W'

UNCLASSIFIED

Nos a1t ( funnibie ¢en

SRl Y L 71 Y el oL el B
& U‘\-Uv"oihi sl DA A

Nets g adeos ofen walere of £3fie Bssdi asl et Fr 0 A gis sdmie v B0 ms fe o4 o

T OO et A Yadg 0 Ay TH L TN et eemaelet wa P Ted
NAVAL MEDICAL RESEARCH X Si :
NATIONAL NAVAL MEDICAL CENG.a
BETHESDA, MARYLAND 20014

=

. oo CT""““‘"B

Ststeilidbel A 4

3 REPOMY izl

SURGICAL TECHNIGUES IN THE STUDY OF CANINE FETAL PRYSUOLGIY H
H
i
2
- o N i
A OCISHIP IIVE MO TES 7 Tvpe of o) ouzd on < lussve duesy %
. Medical research prograess report i
& AU THORGST (First neme, owddle inihal, leal aame) .
N -
- Richard L. BERNSTINE and Arnold G. CORAXN :
. R H
fe- REPGRT CATE Yu. TOT AL ND. GF PAGES Th, #G. O8F HLFL -
-~
- 12 J/NUARY 1972 S— 1/ 8 A
e, CONTHACY OR GRANT NO. ;'oa. OUNGCIRATOKR'S REPOHNT NUMbLT NISE
5. BROJLE T NO. ] i MRO41.206.01-0287, Report ile. 38
€. ” ; B TFIRLA BLONGSRT NS {ﬁa:r ot pambers a3t Doy Le éa-'e‘ai.‘ﬂ—i.) - £
i s teporty = =
o, _ o ; i :
10. DISTRIDUTION STATTUENT E
THIS DOCUMENT .S BIEX APPROVED FOR PUBLIC RELEASE aXD SA.Z; ITS DISTRIBUTICE It ‘
yE/n =1 s H
UNLINITED. A , :
1. SUPPLEMENTAARY NCGTILH - - - gz; ERNGEST MG MELETAUY ASTFITY - .
3. ;.sﬂuczr ¥ ) :
& B ¥ :

. Surgical technicuas for operating on the cania
postoperative =anagenent have bea2a described. T
oped during tae course of over 300 surgical nrec
dog. e

.
Dy

\‘ i

¥
rrTT

Sorndured by
. NATIONAL TECHNICAL )
. IKFORMATION SERVICE S

Toropteid Va4 IMST

V3 FORR 4 AT pALL 1 ) O
| 5 R £ 3 . NS L A D
EIN GI0T2013-5703 - D -~

Rl

b

'
3
i

f

E]
E
=

v

i .

s

fil




UNCLASSIFIED

Secutity Cinisification

KEY 2wOads

. hv-L < wy

; HoL &

-

ntrauterine enritonnen:

‘Fetus
Fetal dog
‘Uterine wall

Fregnant bitch

Yuscle fibers

Jterine incision
Fetal bleeding
Fetal catheters

Nembutal
Abdonen

Fetal exposure
Fetal Esophagus

Fetal Stomach

Centx:al Veaox.s Ca:het&

R K e

0 R AR 1

WA B g

L O 0 0 Y

o

Wk

b amtusninon v 0

v

o b

aw oo

-

| o e

e I AR U0 4 0 & N W 46,00

bt B o s AR 0

e € P g B S iy b

e e e e e s Al a0 Rl A bl 24

-

PTT

P s

T

et eeA 4w

ey

S 8

o

TS N TR

W

i

e

o 9 O

[T

W

Cadh W bR

UK

b v i b 0

[P

Lo o we

D W S by

' TEERY

W b

W b e

Vs dimae oy

W

vl

'
e o o s v

[

'llm‘

oW

D B S

ano v

RN

R Y P R

o W ey

4, o,

D .i?.‘i.i!-’:-?S

{BACK)

e

L

Wit




AT T AT T

AD 740923

T G P, DAL s

VTP B

" gt M
g I i A
e

R
i

I
(U
M1
Surgical Techniques in the Study o
Canine Fetal Physiology

By Riciasy L. Bernsnxt. axs Anvcup G, Conan

HE SURGICAL APPROACH to the intrauterine environment has devel-
oped as a useful procedure to study the fetus
A number of investigators have atitized the fetal dog as a model in a variety
of experiments.!¥ Barmard.! Jackson and Egdahl® Haller2 and Hodari and
Thomas® deseribed surgical procedures on the ftal dog. Jackson and Egdehl
introduced the techrigue of sututing the fetal skin to the uterine wall prior to
making cither the uterine or fetal incision. The development._of surgery on the
mammalian {etus has recently been reviewed by Rusenkrantz>-6
The present seport details the technical aspects of specific surgical procedures
and the experience gained from mone than: 300 operations performed on the
preguant dog and is presented as a guide to the avoidance of pitfalls in canine
fetal surgery.
Gexerar Pusuaries

(1) The pregnant bitch shall be placed in the beteral position and a vetical
flank incision is preferred. The muscles should be split alng their fibers. This
approach allows adeguate exposure of one utesine hom, diminishes postopera:
tive dehiscence {vs. a inddline Jower abdominal incision). and pennits more
direct exteriorization of the eatheters (Fig. 1).

(2} The fetuses at or acar the cercix should not be-used for surgery. The
manipulation of fetuses nicar the cervix bads to initiation of Iabor in over 0%
of the tases.

{3) Exposc only as much of the fotus as is necessary s coniplete the surgica?
procedure. Minimizing fetal expesure decreases heat Joss: the prosimity of fotal
vessels to the surface and the additional surface area composed of umbilical
cord and placents lead to yapid radiative heat loss when the fetus is taken out
of the utcrus ® .

{4} Make the wterine incision distant from the placental site. n ovder to
protect the placental circulation and to aveid large matemal and fetal vessels,
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the uterine incision should be placed at a miximum distance from the placenta.
Regardiess of the site of the uterine incision, adequate setal exposure can
almost always be obtained (for example, exposure of fetal upper abdomen).

(5) Make a small uterine incision; the delicery of the fetal pert will enlarge
it. Compromise of uterine vessels is lessened by eliminating the need to ligate
same of these vessels, which is usually necessary with a lorge incision.

(8) When performing head and neck surgery, the membranes should be
Ieft intact ocver the vindtli snd nose and then incised over the chosen operatice
site. This will prevent the fetus from inflating his lungs, if respiratory activity
should be initiated.

(7) Aay exposed arca should be cocered with a warm moist sponge to
decrease the significant radiative heat joss from the fetus to the rosm
environment.

(8" Following cxposure of the appropriate arca for surgesy. the fetus should
be secured to the uterus with cither Allis clamps or sutures. By so doing one
can prevent delivery of the fetus, contraction and retraction of the nterus, joss
of awmniotic flv * 1, and seduction of the total capacity of the uterus.

(9} Immcediate control of fetel blecding, however small. is mandators;.
Because of the small blosd volume of the fetus, hemostasis must take prece-
dence over all other mancuvers.

(10} The amniotic suc must be closed during uterine closure. Continued loss
of amnivtic flrid postoperatively will usually lead to f2tal death.

(11} If mme than-onc fetus is to be explered surgizally, the position of all
selected jetuses must be determined prior to the initiation of surgery. The
catheters of the first fetus will not be-distirbed while preparing the second
fetus for surgery.

(12) All jetal incisions are closed with fine nonabsorbable interrupted
sutures to present restricted -fetal growth in the area of surgery that sccurs
with continuous zhsorbable or nonabsorbable sutures.

Fig. 1.—~{A) The darted line represents the extent of the flank incision in the matemal

angnal, {B) The musele Javers have been separated and the uterus {tippled areat is
evident in the conter.
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BERNSTINE AND CORAN

(13) All fetal catheters should oe exteriorized through a separaie incision in
the maternal abdomen to prevent dislodgement and/or kinking of the
catheters during closure of the abdominal incision.

(14} Side holes should be placed in the portion of catheter to be inserted
into a hollow tiscus. This prevents mucosal occlusion of the opening at the end
of the catheter. These holes, in addition, will prevent clogging of the small fetal
catheters that may result from stasis sccondary to the slow flow and small
volume of excretion in fetal organs.

(15) The umbilical cord must he protected from exposure and manipu-
lation to prevent compromise of the umbilical circuiation.

{18) Great car¢ must be exercised in suturing or ligating fetal tissve. The
decreased amount of o anextive tissue in the fetus results in increased friability.
There is less tendency for sutures to ¢ut through tissues when larger sizes are

used (i.c., No. 000 vs. No. 00000}.
PREPARATION OF THE MATERNAL ANIMAL

The anima: is allowed only water for 12 hr prior (o surgery. No premedication
is given. Anesthesia is induced with intravenous nembutal (25 mg/kg body

weight). An endotracheal tube is inserted. The animal is allowed to respire '

spontancensly on roum air. Anesthesia is supplemented as needed.

An intravenous drip of 5% destrose in water is maintained during surgery.
‘The flank.is shaved and washed with betadine ( Bard Pharmaceuticals, Yonkers,
N.Y.) antiseptic solution and then painted with betadine.

Sreavic SvraicaL Procepunes
Exposure of the Fetal Urinary Bladder (Fig. 2

The uterus is incised and, following exposure of the fetal hindquarter, a right
parunedian incision is made equidistant above and below the penis. In the

i,
.,

o
-
e

Fig. 2.—(A) The lower portion of the fetus has been delivered
the umbiliens. Ilw right rectus incwsion c-x!emhns{ ahave o~ 13
penis is outlived. /B3 The muscles on the right side have
opening lias beed made in the peritancum. The fetal blade-, .
the incision znd sutures h..u‘ been places in this argan. (C
in place utilizing the sutures

pleg ‘: ‘mﬁ a <m;:!!
. ,}re.\utted :hmuﬂh
The catlieter is wcurt‘(,
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female fetus, the incision is centered on the junction of the middle and lower
third of the abdomen. A small vein is frequently encountered superfivial to the
rectus muscle. The incision is carried down through the peritoneum. Invariably,
the distended urinary bladder fills the incision. The umbilical arteries are not

usually visualized dut their proximity to the operative site must be borne
in mind.

Twe figure-of-eight sutures of No. 00000 mersilene are placed through all -

layers of the anterior wall of the bladder. The sutures should be placed 1-2
mm apart. An opening is made between the two sutures into the isterior of the
bladder. Urine always flows out through the incision. Prior to the insertion of
the polyethylene catheter, PE200 (1.D. 0.55 inch, O.D. 0075 inch), the entire
thickness of the bladder (including mucosa) shonld be grasped with tissue
forceps. This will prevent submucosal placement of the catheter.

To secure the zatlicter in place, one free end of cach suture is ooped about
the itheter. These twu ends are tied Cogether. The remaining ends of the
sutures are tied together to close the bladder opening.

The alddomen may be closed in layers if the tissue plazes are well developed;
othenwise, through and through interrupted -sutures should be used. A similar
closure is employed in subsequent procedures.

Fig. 3.-(A) The dotted line represents the incision for exposure of the fet ureter.
{B) The anatomic selationships of the ureter are depicted. (O The urmer has been
isolated. (D) A catheter has been iuserted into the ureter.
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Fig. 4.—(A) The fetus has been de-
livered up to the area of the umbilical
cord. (B) The edge of the uterus has
been sutured to the fetus just below
the Jevel of the umbilicus. The dotted
line represents the extent of the right
paramedian incision. {C} The duode-
mum and  pancreas are  delivered
through a right rectus incision, (D)
Through the same incision, following
replacement of the duodenum and
pancreas, the gallbladder & exposed.
(E) A catheter has been placed in the

galibladder.

Exposure of the Fetal Ureter (Fix. 3}

Fetal exposure is the same as for catheterization of the urinary Bladder. A
mudified Halstead hemiorthaphy incision is made and is continued down into
the peritoneal cavity. By elevating the margins of the incision and gently
packing the irtestines anteromedially, the urcter can be exposed as it enters

the bladder.

In this area. the ureter lies posterior to the hypogastrie artery and gonad. It
is covered by a very thin laver of peritoneam and is relatively avascular at

this site.

The ureter may be elevated with a blunt nerve hook and o smali incision can
he made in the anterior wall, A polvethylens catheter PEIO (LD, 0011 incke
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CANINE FETAL PHYSIOLOGY 471

0.D. 0.024 inch) is placed into the ureter and threaded to the kidney pelvis,
The catheter is seeured in place. :

Because of the fow-lying position of the fetal kidney, the ureter is relatively
short. :

Exposure of the Fetal Duodenum, Pancreas, and Galibladder (Fig. 4)

s B e TR

The uterine incision is made over the lower extremitics of the fetus and the 3
fetus is delivered to the umbilicus. The fetus is sutured to the uterus so that
the umbilicus is covered by the uterine wall.

A right paramedian incision is made from the costal margin inferiorly for
approximately 2 cm. The incision is continued into the peritoneal space. The
first loop of intestines_to present into the incision is generally the duodenum,
This can be readily confirmed as the loop is delivered and the pancreas

Fig. 5.-1A) The uterus with the
feial head & aelivered through the
matemnal incision. ¢B; The opening i
the fetal membranes has boen made
and the incision inte the felal neck is
outhined. (U The external jugniar vein
has been incned preparatory te incer-
tiar of the cathoter. 1D} The anatomy

E» of the esophagns amd adiacent strue-
h ‘ nes is depicted. (B Catheters are in
il ‘-\{ place i the esoplugus and externd
R LY fugular vein
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472 AEANSTINE AND CORAN
identificd, The entsance of the common bile deuet into the duodenum we be
visualized andi-the bile duet can be ligated at this -ite. The lovp of intestines
is repliced and gently packed away with a muist sponge strip.

The fetal ab.2oamunal wall is elevated and the liver displaced downward The
downward depressic~ of the liver will expose the intrabepatic ga-bladder,
If the gallkl-ider is not readily visible by this technigque. separdtion of the
lobes of th fws r will expose it.

Catheteri.. .o of the gallbladder follows the same general principles as
ou-hued in the gection for placement of a catheter in the urivasy bladder. In
addition, in this instance, it 35 important to secure the catheter to the anterior
abelominal wall to prevent perforation of the viscus.

Exposure sf the Fetal Esopharus and Catheterization of the Feeat Stomach
{Fig. 5}

The uterus is opened over the fetal nose and the foetal hend is deliveren with
the un nbrasies intict. The hed is covered with a waom mwist sponge ad the
-nembroses ave opened over tne fetal neck A transverse incision is made just
rlow e roroid ar “age from the midhine to Qi Teft extemal jugulat vein,

bt aen 1 ween the stag muscles and the left stemecleidamastoid - muscle is- f‘?é
devircr 2 be esophagus is kientified lying between the trackea and carotid ~
shee’ 4 i isolated andd ligated prosimally just below the infer'or pole of g
the tyroid gland. The esophagns is opened transversely and a polyethyiene 3
catheter PE209 { 1.D. 6.055 inch; 0.D. 0.075 inch). is inserted into the stomach. 3

nsertion of Central Venous Cathetes (Fig. 53

Feta! delivery and exposure is the same as in the previous precedore
(esoplagus). A smail transverse incision is made over cither external jugalar
veia that zan be seen through the skin. The vefu is dissected free from the
surrounding Gsue and ligated proximally. The vein s grasped with pointed
tissue forceps and tented up. Using mirroscissors, an incision is maie into the
vein by cutling against the tissue forceps. The muargins of the fucision are held
apart. The openiag in the vein ay not be readily visible, but the intina of
e pesterior vein wall can be identificd by its light reflex. A polvethylene
catheter, PE30 (LD. 0023 inch, Q.D. 0.038 inch) or PER (LD. 063§ inch,

O.D. 030 i.ch) is insested into the vein and threadesd contrally. The eatheter
is secured in place.

i e

Postorerarive Cane

{1} The catheter from the hollow visens is allowed te driin into o test tube,
An appropriate sirved Joleo {Joico Lobomtor’vs, Raritan, N. 13 wewdls s
inserted thyough the stopper of the test tube so that the huicof the needic
renmins inside the tabe, The fetad cathetor s ehber attuchied to or passes
- through the plastic portion of the needle,

- {23! Tt materoal abdomen is covered with @ steckinette dressing,
{3} 600,000 U of penicillin and % ¢ of sireptomyein are cdministersd daily .
to the mother By the first 5 postoperative days, )
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(4) Esperimental studies are performed the day following surgery on the
awake animal. If desized, repeat studies can be made for the subsequent 48-hy
period in 807 of the experimental preparations.

{3) Sufficient evidence of fetal life is demonstrated by function of the organ

system being studied.

(6) If signs of labor develop. the stockinette dressing should be removed

to allow the newhorn puppies to nurse.

{(7) If survival of the newbomn is desired, the mother must be observed
closely at the time of delivery. Frequently, she will destroy any fetus that has

urdergone surgery.

SuniAfARY

Surgical techniques for operating on the canine fetus together with pre- and
postoperative management have been described. Theae principles have been
developed during the course of over 500 surgical procedures performed on the

pregnant dog,
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