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Summary

The effect of amniotic membrane wrapping on the
healing of experimentally induced renal lesions
were evaluated in 27 albino rats. Standart paran-
chymal incisiony were created on unilateral kid-
neys of 22 rats and only sham-laparotomies were
made in five. Lacerated kidneys of 12 animals
were wrapped with human amniotic membrane im-
mediately after trauma and only digital hemostasis
was applied to the remaining ten rats. At the 30th
postoperative day, prior to sacrification Techne-
tium 99m-Dimercaptosuccinic acid (DMSA) scans
of whole kidneys were obtained, both in plain and
computerized tomographic sections, and also drug
uptake of each kidney was calculated for making
comparisons between the function of the contra-
lateral kidneys. Same comparisons were made for

detecting probable functional changes between
treated and nontreated groups. The wound healing
in the traumatized kidneys were evaluated histo-
pathologically. Scintigraphic defects were seen in
a few of the nontreated kidneys, although there
were no significant functional differences between
groups. Histopathological examinations revealed
that human amniotic membrane did not induce an
exaggerated foreign body reaction in the healing
rat tissues 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
lacerations, which provides a better wound heal-
ing.
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Introduction

It is generally concluded that minor renal injurics
with mild lacerations and contusions arc trcatcd
conscrvatively and severc renal injurics with deep
laccrations arc trcated surgically by suturing the
parcnchymal Icsions, by gluing with adhcsives
such as fibrinogen or by partial ncphrectomy if
vascular structurcs arc impaired (1-3), Although a
few percent of renal traumas require surgical in-
tervention, there are still controversies about the
best technique. Three main points have the high-
cst prioritics in the surgical trcatment of renal
traumas: control of the bleeding, conscrving the
renal function and establishing an optimal wound
healing. In deep kidney lecerations a satisfactory
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atric Surgery, Istanbul, Turkey, August 29-31, 1989
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hemorrhage control can be obtained by partial
ncphrectomy or by suturce repair; however, mas-
sive tissue loss or a bad wound healing will pr-
obably causc a significant decrcase in renal func-
tion. In gluing the kidncy lacerations with fibrin
adhesivcs, the results will be better than above,
but again an acceptable wound healing cannot be
provided because of the heavily scarred tissues. In
rccent ycars, wrapping the kidney with synthetic
absorbable materials such as polyglycolic acid or
polyglactin mesh seems to be an available met-
hod in repairing the severe renal injuries 79, In
our study we tested the effect of amniotic mem-
brane wrapping on the healing of experimentally
induced renal lesions.

Materials and Methods

Twenty seven albino rats weighing approximately
200g were uscd in the experiment. Each of them
was ancsthetized with 3 % Chloral hydrate solu-
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Fig. 1. Circutar sheet of amniotic membrane
ready for wrapping.

Fig. 2. Wrapping procedure: Amniotic mem-
brane Is constricted around the renal hilus.

tion by injection 1 ml/100g of body weight intra-
peritoneally.

In the supine position a median laparotomy was
made and the left kidney of the animals was ex-
posed. In 22 of the rats, three standart incisions
involving renal cortex and extending from hilus
to the lateral edge were made on the anterior sur-
faces of the left kidneys. Bleeding was controlled
by gentle digital compression.

Human placentas were kept in sterile environment
and amniotic membrane was peeled from placenta
by finger dissection. The amnion was prepared ac-
cording to Dino's method ) and store in saline
soiution with amikacine sulphate 500 mg/lt in a
glass bottle for 24 hours at 4°C. Immediately af-
ter traumu, a circular sheet of amnion in 3 ¢m di-
ameter was crcated (ig 1) and the injured left kid-
neys of 12 rats were wrapped with amnion (Fig 23.
The free edges of the membrane was constricted
with absorbable purse string suture around the re-
nal hilus (trcated group). In ten rats no surgical
treatment was applied after digital hemorrhage
control (nontreated group). Sham-laparotomies
were performed in five of the aminals to obtain
normal left kidney scintigrams.

140

Pediatrik Cerrahi Dergisi 4:139-142, 1990

Fig. 3. Scintigraphic defect at the medial
border of the traumatized left Kkidney in the
nontreated group.

At the 30th postoperative day, under Chloral hy-
drate anesthesia, plain and computerized renal
scans were oblained with a Toshiba GCA 601
gamma camera, three hours aflter the intravenous
injection of 200 mCl/kg of Technetium 99m/
DMSA (Amerscan, Amersham, UK), a cortical
scanning agent which sg)csifically localizes in the
proximal tubular cells ®. Digital anterior, posteri-
or and computerized tomographic images were ac-
quired on the computer and the total and average
counts of "region of interests” and back ground
activities of ecach kidney were calculated.

After sacrification, routine aerobic cultures of
swabs of the renal surfaces of the affected kidneys
were obtained and both kidneys were removed and
examined grosly and histologically using standart
techniques.

Student’s t-test was used for significant difference
between the mean values of DMSA uptakes of
groups. Regression analysis was made between
contralateral kidneys in each group.

Results

Full hemostatis was obtained in all of the groups.
None of the aminals died in the experiment. Cul-
tures of renal surfaces in all rats were sterile.

All of the traumatized kidneys scemed normal in
computerized tomographic scans, but in plain an-
terior images, two animals in the nontreated group
showed defects characterized by focal areas of de-
creased uptake of DMSA and one animal revealed
diffuse decreased uptake of DMSA in the trauma-
tized left kidney (Fig. 3). In amniotic membrane
group all of the scintigraphic views were normal.

In the macroscopic examination, all of the trauma-
tized kidneys of the nontreated group were irregu-
lar in shape. The healed lacerations were deep and
wide and most of them contained hematoma. Four
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Fig. 4. Sccondary wound healing in a nont-
reated Kidney (H.J. X{10).

ig. 5. Primary wound hecaling of the Inci-
slon under the amniotic membrane (H.E.X10).

of the kidneys in the treated group had adhesions
with the liver or spleen, but the kidneys could
casily released from surrounding organs. The am-
niotic membrane attached to the surface of the kid-
ncy could be pecled easily. There were no signs of
perirenal f{ibrosis or hematoma.

In the histopathologic examination there were or-
ganized hematomas in at lecast one incision of the
kidney of the non-treated group. Connective tissuc
proliferation, wide calcification arcas and large
number of macrophages loaded with hemosiderin
pigment were the characteristic scencs of the
wounds. Because of the contraction and the organ-
ization of the hematoma, there were wide defects

Table 1. The comparison of the Tc99m-OM<
uptake rations (*)

Tc 99m-DMSA
uptake (Average
counts)
Affected Kkidney/
Normal kidney

Treated group (n=12) 0.9763
r=0.912 _ 0.8594
0.9076
0.9728
0.7243
1.0328
1.0954
1.0533
0.9373
0.8945
0.8371
1.0445

(mean: 0.9438+0.10)

Non-treated group (n=10) 0.9257
r=0.974 0.9374
: 0.9796

0.8429

1.0060

0.8031

0.8497

1.0590

0.9612

1.0122

(mean: 0.9372+0.08)

Sham laparotomy group (n=5) 0.9302
r=0.986 0.8745
1.0919
1.0027
0.9244

{mcan: 0.9647+0.08)

(*) The comparison of the Tc99m-DMSA uptake ratios
(affected kidney/normal kidney) of three groups revealed
no significant difference between them (p>0.05) and the
uplake scores of the affected and normal kidneys corre-
lated well in each of the groups (r: regression co-effici-
ent).

extending to the medulla (Fig. 4). In the treated
group the renal capsule was thin and regular. The
amniotic membrane was adhered to the surface of
the laccrated kidney but the forcign body rcaction
was nonsignificant with only a few mononuclear
cells near the incision (Fig 5). The scars were thin
and healed well. Those were the findings of pri-

“mary healing of the parenchyma, contrary to the

findings of nontreated group, in which secondary
wound healing was observed.

Statistically, there were no significant difference
between mean DMSA uptake ratios of cach group.
DMSA uptake also showed a perfect parallelism
between contralateral kidneys in each group, ac-
cording to regression analysis (Table 1).
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Discussion -

There have been limited experimental expericnces
in the surgical trcatment of severe renal injuries.
To control the bleeding, suturing or gluing the
parenchymal lesions or heminephrectomy would
be very effective, but an undesirable bad wound
healing would cause a possible decrease in renal
function especially after heminephrectomy.

Recently, many years after the first idea of treat-
ing a damaged kidney by external splinting,
promising results were reported either experimen-
tally or clinically about wrapping the lacerated
kidney with absorbable materials such as poly-
glycolic acid mesh \9), Keeping the idea of ex-
ternal splinting in mid, we have lighted up to use
amniotic membranc as an alternative 1o polygly-
colic acid and other materials uscd for wrapping
the kidncy. Amniotic membrance was investigated
by a large number of authors and proved to be an

excellent bioprosthesis for various parts of the
organism (5.6,10,11),

There were no significant diffcrences of renal
function between the treated and nontreated
groups; so, it can be asked if surgical treatment
is necessary in the management of the "modcra-
tely” severe injured kidneys or not. Although we
are not able to show a functional decrease in the
nontreated kidneys, we believe that with a more
sensitive technique, a tunctional decrease can be
identificd because of the heavily scarred tissucs
and giant hematoma formations in the non-treated
kidneys. This must be remembered in the man-
agement of a clinical case.

We prefered to apply human amniotic membrane
in experimentally induced renal lesions and sug-
gested that it can be used safcly for the following
advantages and superiorities: (1) The technique is
casy 10 perform; @) it auachs 1o the surface of the
laccrated kidney and provides a primary wound

healing preventing the tormation of  hematoma;’

) it is trasparent (So, a good hemorrhage control

142

Pediairik Cerrahi Dergisi 4:139-142, 1990

can confidently be made); ™ it does not induce an
exaggerated forcign body reaction or inflamma-
tion; ) probably a "Page-cllect” will not be scen
becausc there is no evidence of perircnal fibrosis
renal cortical ischemia, foci of chronic inflamma-
tion or focal scars of the glomeruli; () it is
cheaper than its equivalents.
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