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S  u m m a r y

The effect o.f amniotic membrane wrapping on the
healing of experimcntally induced renal lesions
were evaluated in 27 albino rats. Standart paran-
chymal incisions were creuted on unilateral kid-
neys oJ'22 rats and only sham-laparotomies were
made in l'ive. Lacerated kidneys qf 12 animals
were $)repped with hurnan amniotic membrane irn-
rnzdiately alier trauma and only digitalhemostasis
was applied to the remaining ten rats. At the 30th
postoperative day, prior to sacrificalion Techne-
tiutn 99m-Di,ner.:aptosuccinic acid (DllISA) scans
of whole kidneys were obtained, hoth in plain and
computerized torrutgraphic sectictns, und also drug
uptalcc o.f each kidney was cctlculated for making
comparison.s between the function of the contra-
lateral kidneys. Same comparisons were made for

detecting probable functional chatr.qts between
treated and nonlreated groups. The wound healing
in the traumatized kidneys were evaluated histo-
pathologically. Scintigraphic defects were seen in
a few of the nontreated kidneys, alth,rugh there
were no significant lunctional dillerences hetween
groups. I l istopathological examinations revealed
that human amniotic membrane did not induce an
exaggerated foreign body reaction in the healing
rat t issues and a better wound healing was ob-
served in traumatic rat kidney lesions treated with
human amniotic membrane. It is concluded that,
amniotic membrane wrapping may be a safe meth-
od of reconstructing tissue continuity in kidney
laceralions, which provides a better wound heal-
i n g .

Key worcls: Renal trauma, amniotic membrane.

Introduction

It is generally concluclccl that minor ren:rl injurics
with mild lacerations itnd contusions arc treatccl
conscrvativcly and scvcrc renal injurics rvith drcp
laccrations arc trcatcd surgically by suturing thc
parcnchymal lcsions, by gluing with adhcsivcs
such as fibrinogcn or by partial ncphrcctomy if
vasculitr structurcs arc impaircd (l-3). Although a
fcw pcrccnt of rcnal traumas rcquirc surgical in-
tcrvcntion, thcrc are still controvcrsics about thc
bcst tcchniquc. Thrcc rnain points havc the high-
cst prioritics in thc surgical trcatmcnt, of rcnal
raumas: control of thc blccding, conscrving thc
renal l'unction and establishing an optimal wound
hcaling. In dccp kidney lccerations a satisfactory

(*) Prescntcd at thc 6th Intemational Congrcss of Pcdi-
atric Surgcry, Istanbul, Turkey, August 29-31, 1989
Addrcss: Dr. Ata l lrdcner, l:,gc Univcrsity faculty ol '
IVedicinc, DcpartrncnL of ltcdiatric Surgery, 35100 llor-
nova, lz,rnir, ' l 'urkcy.

hcmorrhagc control can bc obtaincd by partial
ncphrcctomy or by suturc rcpair; howcvcr, mas-
sivc tissue loss or a bacl wound healing will pr-
obably causc a significant dccrcasc in rcnal func-
tion. In gluing the kidncy laccrations with fibrin
adhesivcs, thc rcsults will bc bcttcr than above,
but again an acccpnbls wound hcaling cannot bc
providcd bccause o[ thc hcavily scarrcd tissues. In
rcccnt ycars, wrapping thc kidncy with synthctic
absorbablc matcrials such as polyglycolic acid or
polyglactin mesh seems to be an available met-
hod in repairing the scvere renal injuries (7'9). 1n
our study wc tcstcd the cffcct of amniotic mcm-
branc wrapping on thc hcaling of expcrimcntally
induccd rcnal lcsions.

l \ {a tcr ia ls  and Mcthods

Twcnty scvcn albino rats wcighing approximatcly
2009 wcrc trscd in thc cxpcrimcnt. Eirch o[ thcm
was ancsthctizccl with 3 7o Chloral hvdrate solu-
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1 " i g . t .  C i r c u l a r  s h c c t  o f  a r r r n i o l i c  l l r e n r b r i r r r c
r c a d y  f o r  r v r a p p i n g .

l . ' i g .  2 ,  Wrapp ing  p roccdu re ;  A rnn io t i c  n rc rn -
b rane  l s  cons t r i c t cd  a round  thc  r cna l  h i l us .

tion by injection I ml/100g of body wcight intra-
per i toneal ly .

In the supine position a median laparotomy was
made and the lcft kidney of thc animals was ex-
posecl. In 22 of the rats, thrce srandart incisions
involving rcnal cortex and exrending from hilus
to the lateral edge were made on 0re anterior sur-
faces of the lcft kidneys. Bleeding was conrrollcd
py gentle digital compression.

Human placentas were kept in sterile environment
and amniotic membrane was peeled from placenta
by finger dissection. The am.nion was prcpared ac-
cord.ng to Dino's method (a) and store in saline
soiution with amikacine sulphate 500 mg/lt in a
glass bottlc tor 24 hours ar 4oC. Immediatcly af-
ter trauma, a circuliu sheet of amnion in 3 cm di-
arneter was created (Fig 1) and rhe injurc'l lefr kid-
neys of 12 rats were wrappcd with amnion (Fig 2).
The free edges of the membrane was corrstricted
with absorbable purse string suture around the rc-
nal hilus (trcatcd group). In ten rar.s no surgical
treatment was applied afrer digitel hemorrhage
control (nontrcated group). Sham-laparotomies
were perforrned in five of the amirrals to obtain
norrnal left kidney scintigrams.
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l i i g . 3 .  S c i n t i g r a p h i c  d c f c c t  a t  t h e  n l c d i a l
bordcr  of  thc t raurnat izcd lc f t  k idncy in  the
non t r ca t cd  g roup .

At the 30th postoperativc day, under Chioral hy-
drate anesthesia, plain and computerized renal
scans were obta ined wi th a Toshiba CCA 601
gamma camera, three hours aftcr thc intravenous
in jcct ion of  200 mCl/kg of  Techner ium 99m/
DMSA (Amerscan, Amersham, UK), a cortical
scanning agent which spcsifically localizcs in the
proximal tubuliu cclls (6). Digiral anterior, posrcri-
or and computcrized tomographic imagcs wcrc ac-
quircd on thc computcr and the toLal urd averagc
counts of "rcgion of intercsts" aurd back ground
activit ies of each kidney wcre calculated.

After sacrif ical.ion, routine aerobic cultures of
swabs of thc rcnal surfaccs of thc aflectcd kidncys
wcrc obtainod and both kidncys were removed and
examincd grosly and histologically using standart
tcchniques.

Student's t-tcst was uscd for significant diffcrcnce
betwecn thc mcan values of  DMSA uptakcs of
groups. Rcgrcssion analysis was madc bct.wcen
contralateral kidncys in each group.

R es  u l t s

Full hemostatis was obtained in all of the groups.
None of the aminals died in the expcrimenr. Cul-
lures of rcnal surfaces in all rats were steriis.

All of the traumatized kidneys seemed normal in
computerized tomographic scans, but in plain an-
terior images, twc animals in the nonrreatcd group
showed dcfects characlerized by focal areas of de-
creased uptake of DMSA and onc animal rcvealed
diffusc decrcased uptake of DMSA in the rrauma-
rized lefr kidney (Fig. 3). In amnioric mcmbrane
group all of the scintigraphic views wcrc normal.
In the macroscopic examination, all of the rrauma-
tized kidncys of the nonrrearcd troup wcre irregu-
lar in shape. Thc hcalcd lacerarions wcre clecp and
wide and rnost of them containcd hcmatoma. Four
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l ' a b l e  I .  ' I h c  c o m p r r i s o n  o f  t h c  ' f c 9 9 m - O l r s .
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l '1g.  5.  l ' r lnr l ry  rvound hcal lng of  thc Inc l .
s l on  unde r  t hc  amn lo t l c  mcn rb ranc  (H .D .X l0 ) .

of the kidncys in the treated group had adhesions
with thc l ivcr or splccn. but the kidncys could
easily rclcascd from surrounding organs. The am-
niotic membranc attachcd to the surface of the kid-
ncy could be pcclcd easily. Thcre were no signs of
pcrirenal f ibrosis or hematoma.

In the histopathologic examination there were or-
ganized hematomas in at lcast one incision of the
kidney of thc non-treatcd group. Conncctivc tissuc
proliferation. widc calcif ication areas and largc
numbcr of macrophages loadecl with hemosiderin
pigmcnt were thc charactcristic sccncs of the
wounds. Bccause o[ the contraction and the organ-
ization of the hematoma. there werc wide defccts

Sham laparotomy group (n=5)
r=0 .986

1*1 
'lhe 

comparison of the Tc99n-DMSA uptake ratios
(affected kidneylnormal kidney) of three groups revealed
no signiJicant difference between them (p>0.05) and the
uplake scores of the alfected and normnl kidneys corre-
lated well in each of the groups (r: regression co-efJici-
ent) .

extending to the medulla (Fig. a). In the treated
group the renal capsule was thin and regular. The
amniotic membranc was adhered to the surface of
thc laccratcd kidney but the forcign body reaction
was nonsignificant with only a few mononuclear
cclls near the incision (Fig 5). The scars were thin
and hcaled well. Those were the findings of pri-

-mary hcaling of the parenchyma, contrary to the
findings of nontreated group, in which secondary
wound healing was observed.

Statistically, thcrc wcrc no significant diffcrence
bctwccn mean DMSA uptake ratios of cach group.
DMSA uptake also showed a perfect parallelism
bctwccn contralateral kidncys in cach group, ac-
cording to rcgrcssion analysis (Table 1).

Treatcd group (n=12)
r=0.912

Non-trcated group (n=10)
r=0.97 4

0.9763
0 .8594
0 .9076
0.9728
0.7243
1 . 0 3 2 8
l  0954
1 . 0 5 3 3
0.( )373
0.894-5
0 . 8 3 7 1
l 044-5

(mean:  0.9438f0.10)

0.9257
0.937 4
0.9796
0.8429
1 .0060
0 . 8 0 3 1
0 .8497
1 . 0 5 9 0
0.9612
| .0122

(mcan: 0.937210.08)

0.9302
0 .874  5
I  . 091  9
| .0027
0.9244

(mcan: 0.96,17i0.08)
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Discuss ion '

There havc bccn limitcd expcrirnontal cxpcricnccs
in the surgical trcatment of sevcrc rcnal injurics.
To control the blceding, suturing or gluing thc
parenchymal lesions or heminephrec tom y woulcl
be very effective, but an undesirable bad wound
healing would cause a possible decrease in renal
function especially after hemincphrectomy.

Recently, many years after the first idea of reat-
ing a darnaged kidney by external splinting,
promising results were reported eithcr experimen-
tally or clinically about wrapping the laceratcd
kidney with absorbable materials such as poly-
glycolic acicl mesh 0'e). Kccping lhc idea of ex-
ternal splinting in mid, we have lightcd up to use
amniotic nrcmbranc as an alrcrnativc to polygly-
colic acid and othcr materials used lbr wrapping
the kidney. Arnniotic rncmbranc was invcstigatcd
by a large nurnber of authors i.md provcd to bc an
excellent bioprosthcsis lbr various parts oI the
organism (5'6' lo' l  l )

There wcrc no significant diffcrcnccs of renal
t'unction betwcen the treatccl and nontreated
groups: so, it can be askcd if surgical treatment
is nccessary in the managomcnt o[ the "modcra-
tcly" sevcre injurcd kidneys or not. Although wc
are not ablc to show a f unctional docrqlsc in the
nontreatcd kidncys, we belicve that with a more
sensitivc tcchnique. a lunctional docrcase can be
identilied bccause of thc heavily scarrcd tissucs
and giant hcmatorna lbrmations in the non-uqrtcd
krdneys. This rnust be rcrncrtrbcred in thc man-
agctncnt ol a clinical case.

We prcl'cred to apply human amniotic membrane
in expcrimcnnlly inducscl rcnal lcsions and sug-
gcstcd that it can bc uscd salbly lbr rhc lbllowing
advantagos ancl supcrioritics: (l) The tcchniquc is
caSY tO pcrlonn; (2) it attachs to thc surlhcc ol'thc
laccratcd kidncy and prcvidos a prilnary worrnrl
healing ;rrcvcrrt ing thc tonll i t t iorr of houratonrir; '
(3) it is tr':rspilrcnt (So, :r go<xl lrcrnorrlragc conrrol
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can conficlcntly bc made); (a) it does not induce an
cxaggcralod forcign body rcaction or inflamma-
tion: (5) probably a "Pagc-cl'[cct" will not bc socn
becausc thcre is no evidcncc of perircnal librosis
renal cortical ischcmia, lbci of chronic inflamma-
tion or lbcal scars of the glomeruli; (6) it is
chcapcr than is cquivalents.
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