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OPFTAHOCOXPAHSAIOLLUE TEHAEHLLUM B AEYEHUU AETEN

C 3AKPbITOU TPABMOW CEAE3EHKU

A. H. WankuHa

UHCTUTYT Xupyprum, TMXOOKEAHCKUN FOCYAQPCTBEHHbIN ME AULLUHCKUI YHUBEPCUTET,

BAaaauBocTOK, Poccumnckas Peaepaums

The results of conservative and operative treatment of 128 children with the blunt splenic trauma (BST) during last 21

years are presented. All patients have been examined and treated during the period from 1996 to 2016 in the Regional
Children’s Hospital, Vladivostok, Russia. This period was divided into stages depending on the beginning of use of
various diagnostic methods and getting more experience in their use. In the absence of CT authors have developed
the algorithm of tactics in BST, including ultrasonography (US) and laparoscopy (LS). The ratio of splenectomies was
more than 20 % initially and decreased to less level than 5 % of all cases.
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MpencTaBneH pe3ynbTaT KOHCEPBATMBHOIO 1 ONEPATUBHOIO siedeHns 128 neTen ¢ 3aKpbiTON TPaBMOW CENE3EHKN
(3TC) B TeueHne nocnegHero 21 roga. Bcem naymeHTam npoeeaeHo obcnenoBaHme 1 nedeHne 3a nepunog c 1996 no
2016 roa B KpaeBow netckoii 6onbHuLe Ne1 r. BnagmeocTtoka, Poccus. 3ToT nepunop Obin pa3aeneH Ha aTanbl B 3aBU-
CMMOCTM OT Ha4yasa UCcrnoJsib30BaHNSA Pa3NNYHbIX METOA0B ANArHOCTUKM U NPMOOPETEHNS ONbiTa B X UCMONb30BaAHUN.
Bbin paspaboTaH anroputm TakTukm npm 3TC B 0TCYTCTBME BO3MOXHOCTU NPOBEAEHUNS KOMMbIOTEPHON ToMorpadum
(KT), Hannunm ToNbKO yNbTPaA3BYKOBOro nccnegosaHus (Y3U) n nanapockonum (J1IC). YpoBeHb CMIEHIKTOMUM A0OCTU-

ran 6onee 20 % nauMeHTOB 0 pPa3paboTku anropuTMa U CHU3UICS 00 YPOBHSA MeHee 5 % Bcex cnyyaeB 3TC.

KnoyeBbie c/ioBa: TpaBma Cee3eHKU, AeTU, KOHCePBaTUBHOE JieYeHne

only 2-5 % of all traumas, and among them the
blunt splenic trauma (BST) is about 66.6 — 90 %.
Splenectomy causes a number of the severe immune
complications. The problem of the immune function of
spleen was discovered by King and Schumacher [8] in
1952, who informed about 5 cases of death of children
as a result of sepsis after splenectomy. Splenectomy
is accompanied by number of postoperative
complications, the most serious is postsplenectomy
sepsis, and mortality in this case may be 50-90 %.
The risk of development of the infection depends
on age of the patient — the greatest risk is found in
children till 2 years of age, the danger decreases by
age, but never disappears completely [6, 16].
For the last 30 years there were no significant chan-
ges in at traumas of Gl or kidneys in children. But the
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treatment tactics at the BST has undergone cardinal
changes; there was a tendency to avoid operations and
use conservative methods. Ruptures in the case of BST
seldom involve segment vessels, and at laparotomy the
spontaneous arrest of bleeding is often observed. Con-
servative treatment includes a strict bed regimen, moni-
toring, nasogastric tube, the urine control, supporting of
stable hemodynamics. The child stays 5-7 days in bed
in ICU or surgical unit. In the presence of not-stable he-
modynamics or symptoms of Gl injury, operative treat-
ment is necessary. The percent of conservatively cured
children also considerably increases if aid is provided by
children’s surgeons in specialized hospitals [2, 3, 9, 10].

For the decision of choice of method of treatment the
most important is hemodynamics but the additional diag-
nostic methods are of great value too. Ultrasonography is
noninvasive and informative method at BST and also at liver
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orkidney traumas [12, 14, 18]. Laparoscopy determines the
character and degree of intraabdominal damage, quantity
and character of a free fluid, localization of injuries, and it
is not only diagnostic, but also treatment procedure [5, 19].

The aim of our research was to evaluate the changes
in BST treatment in single institution during the past two
decades.

Material and Methods. In this article the results
of the retrospective analysis of conservative and surgi-
cal treatment of injured children under 15 years old with
BST are presented. All patients have been examined and
treated during the period from 1996 to 2016 in the Re-
gional Children’s Hospital, Vladivostok, Russia. Totally for
the 21-year period we observed 128 children with BST.

The isolated BST was found in 63 (49.2 %) children,
polytrauma- in 65 (50.8 %). BST were more common in
boys — 85 (66.4 %), in girls — 43 (33.6 %). Mean age was
10.6 years (1-14 years). Falls were the most frequent
cause — 49 children (38.3 %). We observed seasonal
prevalence — more often children were traumatized in
a warm season: from April to September — 93 children
(72.7 %) (Fig. 1).
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Fig. 1. Seasonal prevalence of BST in children

Results and Discussion. All patients were divi-
ded into three periods of seven years. In the first 7 years
(1996-2002) there were 65 children, including 36
(55.4 %) patients with isolated and 29 (44.6 %) — with po-
lytrauma. During this period in our department we have
started to use ultrasonography (US), and it was used in
42 (64.6 %) cases, we observed false-negative results in
2 (4.76 %) cases of 42, DPL was used in 2 (4.76 %) cas-
es. And we started laparoscopy as a diagnostic procedure.
Conservative treatment was started in 38 (58.45 %) chil-
dren, it became possible after the introduction of US into
practice and was successful in 37 (98.37 %). 28 (43.08 %)
children were operated on, beginning with laparoscopy in
16 (1 conversion) and in 13 cases have underwent lapa-
rotomy with splenectomy, there were no organ-preserving
surgeries (Fig. 2). There were no lethal outcomes.

The second seven-year period (2003-2009) is a peri-
od of more wide use of laparoscopy resulting in less ag-
gressive treatment. For this period 36 children, including
15 (41.7 %) — with isolated and 21 (58.3 %) — with pol-
ytrauma were treated. During this period US specialists
became more skilled, and US was used in all 36 (100 %)
cases, there were no false-negative results, DPL was not
used. A laparoscopy was made to 5 (13.9 %) children, and
in 1 case it was converted into laparotomy. Conservative
treatment was provided to 27 (75.0 %) children, laparo-
scopic treatment was successful in 4 (11.1 %) children.
Five (13.9 %) patients were operated on, two underwent

splenectomy, three — splenorrhaphy (1) and partial sple-
nectomy (2). There was 1 death in a hematologic patient
due to the massive blood loss.
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Fig. 2. Type of treatment children with BST

Last seven years (2010-2016) we have developed al-
gorithm for BST patients, including US and laparoscopy,
have determined indications and contra-indications to
various methods of treatment (Fig. 3). At this period there
were no splenectomy in case of splenic trauma. For this
period 27 children, including 12 (44.4 %) — with isolated
and 15 (55.6 %) — with a polytrauma were treated. During
this period US was used in all (100 %) cases without
false-negative results, DPL was not used, laparoscopy
was used in 5 (18.5 %) children. Conservative treatment
was successful in 22 (81.5 %) children; laparoscopic
treatment was successful in 5 (18.5 %) children. There
were no open surgeries and no lethal outcomes.
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Fig. 3. Treatment algorithm of BST in children

All data are presented in the table. The decrease in
number of children for last years is probably connected
with less traumatism at present comparing to the period
of 90-s and the increase in polytrauma is due to diagnos-
tic possibilities.

Results of treatment of children with the BST lead to
thought on necessity of change of tactics for surgeons for
this problem. The important role of spleen and possibility of
organ-preserving treatment in children become those star-
ting moments which force to emphasize the preservation
of spleen or splenic tissue. According to the literature, the
problem of anti-pneumococcal vaccination after splenecto-
my is insufficiently studied in Russia but abroad such prac-
tice is universal [13, 17]. In our department we recommend
anti-pneumococcal vaccination (vaccine Pneumo-23) to
children who underwent splenectomy or splenic partial re-
section in case of various diseases, and also traumas.

Thus, careful monitoring of hemodynamics and ap-
plication of modern diagnostic methods have given the
chance of considerable restriction of surgical activity in
relation to children with BST in favor of conservative the-
rapy which became a method of choice in our hospital.
Indications to conservative treatment at children with the
closed trauma of a spleen is stable hemodynamics in the
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patient at presence to 350 ml of a free fluid in children
younger 7 years old in abdominal cavity by US, absence
of accompanying damages of Gl which correlates to ot-
her publications [1, 4], 15. In the follow-up observations
we did not observe any cases of adhesive complications
after the conservative treatment.

In a case when to avoid the laparoscopy and/or la-
parotomy is impossible, it is necessary to provide or-
gan-preserving treatment. The presence of more than
350 ml of blood in abdominal cavity at stable hemody-
namicsis is the indication to laparoscopy. At absence of
a proceeding bleeding usually it is not necessary to do
any manipulation except draining of abdominal cavity. La-
paroscopy is often limited to survey and removal of clots
and free blood from abdominal cavity.

As for laparotomy the possibility of preservation of
sites of a spleen on all existing vessels can reduce con-
siderably the possibility of immune complications occur-
rence. Signs of non-stable hemodynamics are: loss of
consciousness, tachycardia more than 100 per minute,
systolic arterial pressure on 10—15 mm Hg lower the age
norm, rate of breath more than 25 in minute or deterio-
ration of these indicators in dynamics at the continuing
infusion. In case of splenectomy it is necessary to do the
auto-transplantation of splenic tissue and we recommend
the subsequent vaccination. We do not support total use
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