UDK: 617.55-001.31-07: 616.381-072.1: 616-073.75
ULTRASOUND EXAMINATION RESULTS IN CLOSED ABDOMINAL INJURIES

o~ ’\ ‘.ﬂ- ‘\.

= \&,
TR

Elmuradov Golibjon Karshievich', Khursanov Yaqubjon Erkin ugli*, Shukurov Bobirjon Ibragimovich?,
Pulatov Makmhudjon Muratdjon ugli?

1- Samarkand State Medical University, Republic of Uzbekistan, Samarkand;

2- Republican Scientific Center for Emergency Medical Care, Republic of Uzbekistan, Tashkent

KOPHUH BYILIUFUHUHT EIIUK KAPOXATJIAPUJIA YIBTPATOBYIII TEKIIIUPYBHU
HATUXAJIAPU

Snmypanos Forubxon Kapmmesua®, Xypcanos ExyGxon Dpxun yrmi', Ilykypos Bo6upxon M6parnvosud?,
[TymnaroB MaxmyxoH MypaTxkoH V¥iu

1- Camapkan/ 1aBiat THOOMET yHHBepCHTETH, Y36eKkucTon Pecy6mmkacy, CaMapKam IL.;

2- PecnyOnuka IIONIMIMAY Te3 EpaM MIMHiA Mapkasu, Y36ekucron Pecrybmukacy, TOMKEHT .

PE3VYJIBTATDBI YJIBTPA3ZBYKOBOI'O UCCIIEAOBAHUS IIPU 3AKPBITBIX TPABMAX
KNBOTA

Snmypanos Tomubxon Kapmmesua', Xypcanos ExyGxon Dpxun yrmu', Ilykypos Bo6upxon M6parumosud?,
Iynatos MaxMymKkoH MypaTxoH yriu”

1- CamapkaHICKHii TOCYIapCTBEHHBIN MEANIMHCKUN YHUBEpcUTeT, Pecmybimka Y36ekucran, r. CamapkaHz;
2- PecrryOJIMKaHCKYI HAYYHBIN IIEHTP SKCTPSHHOW METUIIMHCKOW TTOMOIIIH,

PecniyOnuka Y30ekucraH, r. TamkeHt

T

v

e-mail: yokubjon1994@mail.ru

Pesrome. Kopun 6ywnueu av3onapuHune WuKACmaaHuul 6eneuiapuiu ahukiauioa yIiompamosgyul meKuupygUHUHe
OUACHOCIMUK CaMaAPA0OPIUSUHY YP2AHUWL 84 KOPUH OVUWIUSU ENUK WUKACMIAHUWUHUHE YIMPamosyul ceMuomuKacuHu
bamacgpcun mascupnaw. Kopun oyuinueu scapoxamiapuoa OemopHy KIUHUKA2d EMKUSULLAHOAH CVHE 0aApPXOl WOWUTUHY
époam 6ynumuda amanea owupunou. Bemopnaphu madkukomea KupumuuiHune acocuti mezonnapu 18 éw ea ynoan kamma
éwdazunap, wyHunzoek, onepayus bounanumuea Kadap bapkapop cemoounamux kypcamxuuiapea (A7 cuem. > 90 ymm
cum.yem) sea Gynean. KEII sue xene mapkanean yiompamosyur 6eneunapi Kopun 6yuauzuod mypau Xancmoazu 3pKui
CYIOKIUK Magdicyonueu xucooranaou. Kopun 6yuinugudacu 3pKuH CYIOKIUKHU QHUKIAWOA YIbMPAMOSYUIHUHE Ce3eUpauu
J3uea xocaueu 8a anukaueu awnya rxopu éa moc pasuwoa 88,3, 87,8 ea 88,1% nu mawxun xunaou. Sue wkopu HucOull
xasgh (PP) xopun 6yuinusuoazu 500 ma 0an opmur CyloKkauK Xancmu yuyn Xapakmepiuoup, OyHOa KOpUuH OYUIueU Huo-
outt wiuxacmaanuw sxmumonu (TBP) 93,5%, nucouii xasp xuiimamu 4,862 6upauxoup. (95% CH 3,074-7,692).Cyroxnux
KAMAAMUHUHE KAIUHAUSU 64 YHUHS KOPUH O0WIUUO0a MApKamumuHu Xucobeda onuwieda acocianean Kopux Oyuiusuoazu
IPKUH CYIOKIUK XANCMUHU 64 YIbMPamosywu 0axoiauHune umnab yukuiean ycyau 6emopaapea époam Kypcamuuinu
Mypakkabrawmupmaiiou éa eaxmuu ysaumupmariou. FAST npomokonu scapaénu éa scappoxiuk 0agonaut MakmuKacumu
MAaHIAUIOa Xan KULYEUU axamusamed 32a 0ynean Kpumuxk 2eMonepumoneym Xajdcmiapuny aHukiaued UMKon bepaou.

Kanum cyznap: Kopun énux wiuxacmu, yimpamogyul, 1anapockonus.

Abstract. To study the diagnostic effectiveness of ultrasound in detecting signs of damage to the abdominal organs
and to provide a detailed description of ultrasound semiotics of closed abdominal trauma).Ultrasound was performed in
160 patients with a closed abdominal injury as an initial method for diagnosing intra-abdominal injuries and was per-
formed in the emergency department immediately upon admission of the patient to the clinic. The main criteria for inclu-
sion of patients in the study were age 18 years and older, as well as stable hemodynamic parameters (AD sist. > 90 mm
Hg) by the time the surgery begins.Among the diverse sonographic semiotics of intra-abdominal injuries in PTA, the most
common ultrasound signs are the presence of different volumes of free fluid in the abdominal cavity. The sensitivity, speci-
ficity and accuracy of ultrasound in detecting free fluid in the abdominal cavity is quite high and amounts to 88.3, 87.8
and 88.1%, respectively. The highest relative risk (RR) was typical for the volume of free fluid in the abdominal cavity of
more than 500 ml, when the probability of serious intra-abdominal damage (EER) is 93.5%, the relative risk value is
4,862 units.. (95%CI 3,074-7,692).The developed method of ultrasound assessment and volume of free fluid in the ab-
dominal cavity, based on taking into account the thickness of the fluid layer and its prevalence in the abdominal cavity,
does not complicate or lengthen the FAST protocol procedure, and allows us to determine critical hemoperitoneum vol-
umes that are crucial in choosing the tactics of surgical treatment of CA.

Key words. Cloused abdominal trauma, ultrasound, laparoscopy.
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Introduction. Quantitative assessment of the
volume of blood spilled and ultrasound identification
of the severity of trauma to the internal organs of the
abdominal cavity, mainly parenchymal organs, is of
no small importance in choosing the tactics of surgi-
cal treatment of closed abdominal trauma (CAT). To-
day, in emergency surgery of abdominal injuries, the
initial method of instrumental examination of the ab-
dominal organs is ultrasound, which is aimed at im-
proving the quality of care for victims by early detec-
tion of injuries, especially when these conditions are
potentially life-threatening, and the outcome of surgi-
cal treatment depends on the time of its start. Given
the importance of ultrasound in the diagnosis of intra-
abdominal trauma complications and in performing a
wide range of sonographically guided minimally in-
vasive diagnostic and treatment procedures in a varie-
ty of emergency situations, the American College of
Surgeons has included the use of the FAST protocol
in providing assistance to trauma victims (Advanced
Trauma Life Support - ATLS) in its extended proto-
col of training courses for emergency department
doctors [1]. Moreover, the Agency for Healthcare
Research and Quality (AHRQ) has included ultra-
sound-guided central vein catheterization in its clini-
cal guidelines to increase the safety of the procedure
[2]. Similarly, the American Society of Echocardiog-
raphy (ASE), together with the American College of
Emergency Physicians (ACEP), developed a protocol
focused for focused cardiac ultrasound (FOCUS) ex-
amination of the heart ultrasound in emergency situa-
tions [3]. Protocols for examining organs that are tra-
ditionally considered to be poorly amenable to
sonographic imaging (lungs, pancreas) are being ac-
tively developed.

Goal: To study the diagnostic effectiveness of
sonography in detecting signs of damage to the ab-
dominal organs and to describe in detail the ultra-
sound semiotics of HRT.

Material and methods: Ultrasound was per-
formed in 160 patients with a closed abdominal inju-
ry as an initial method for diagnosing intra-abdominal
injuries and was performed in the emergency depart-
ment immediately upon admission of the patient to
the clinic. In 26 (16.3%) cases, ultrasound was per-
formed in dynamics. The main criteria for inclusion
of patients in the study were age 18 years and older,

as well as stable hemodynamic parameters (AP sist. >
90 mm Hg) by the time the surgery begins.

Transabdominal ultrasound was performed us-
ing a Mindray DC-40 device (China) using a 3.5
MHz convex sensor and 5 MHz and 7.5 MHz linear
sensors without prior preparation of the patient. To
assess the significance of various values of
hemoperitoneum volume (<300 ml, 300-500 ml, and
>500 ml) in patients with PTA with stable hemody-
namic parameters, their relative risk values (RR or
RR, from the English "relative risk™) were calculated
in predicting severe intra-abdominal trauma compli-
cations. At the same time, the degree of statistically
significant association of these 3 ranges of
hemoperitoneum volume with the probability of de-
tecting severe intra-abdominal injuries was ranked as:
doubtful (RR=0-1, 0); probable (RR=1.0-3.0); abso-
lute (RR>3.0).

Results and discussion. Our observations
show that in patients with HRT, the sensitivity (Se),
specificity (Sp), and accuracy (Ac) of ultrasound in
detecting one of the main signs of trauma — free fluid
(hemoperitoneum) in the abdominal cavity-is 88.3,
87.8, and 88.1%, respectively (tab. 1), which is not
considered high enough by modern standards.

However, sonographic signs of free fluid in the
abdominal cavity in patients with PTA can serve as a
relatively reliable criterion that allows predicting the
presence of intra-abdominal complications of trauma
with a high degree of confidence, since the predictive
value of a positive result (VPV) according to this cri-
terion is 94.2% (table 1). However, it should be taken
into account that the absence of pathological effusion
in the abdominal cavity on ultrasound does not al-
ways exclude the presence of trauma to the ab-
dominal organs and can not serve as a contraindica-
tion to surgical intervention. Thus, our calculations of
the predictive value of a negative result (NPV) for the
diagnostic feature "free fluid in the abdominal cavity"
show a low value (76.8%) of this criterion in reliably
excluding abdominal trauma.

When studying the expediency and effective-
ness of using the sonographic criterion "presence of
free fluid in the abdominal cavity" in determining the
tactics of surgical treatment of patients with PTA, it
became necessary to develop a method for measuring
the volume of the hemoperitoneum.

Table 1. Informative value of ultrasound in detecting signs of HRT, n=160

Ultrasound sign TP | FP | TN | FN

Se Sp Ac VPV NPV

Free fluid 98 6 43 13

88,3%

87,8% 88,1% 94,2% 76,8%

Note: TR — true positive results, FP — false positive results, TN — true negative results, FN — false negative re-
sults, Se-sensitivity(sensitivity), Sp-specificity(specificity), Ac-accuracy (test accuracy), VPV — predictive val-
ue of a positive result (positive predictive value), NPV — predictive value of the negative result (hegative pre-

dictive value).
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Table 2. Volume of intraoperatively determined blood in the abdominal cavity as a function of ultrasound data

of layer width and free fluid prevalence, n=67

1 region 2 regions >3 regions
Free liquid layer width
VSt. liquid n VSt. liquid n VSt liquid n
<1cm 169,2+72,3 13 418,2+160,1 11 633,3+152,8 3
1-2 see 250,0+129,1 4 575,0+£103,5 8 1233,3+111,8 9
2-3cm 450.0£129.1 4 966,7+57,7 3 1740,0+207.,4 5
3-4 see 600 1 1233,3+152,8 3 2500 1
>4 see 500 1 1600 1-0 - 0
Total 265,2+163,4 23 669,2+359,7 26 1144,4+608,0 18

Table 3. Scale of ultrasound assessment of hemoperitoneum volume in patients with abdominal trauma

Liquid layer width 1 area 2 areas >3 areas
<lcm <200 300-500 500-1000
1-2cm 200-300 300-500 1000-1500
2-3cm 300-500 500-1000 1500-2000
3-4cm 300-500 1000-1500 >2000
>4 cm 300-500 1500-2000 >2000

To solve this problem, we selected 67 patients
with HRT, who evaluated the ratio of the
hemoperitoneum volume assessed intraoperatively
and the width and prevalence of free fluid in the ab-
dominal cavity assessed by ultrasound (table 2).

Our calculations show that the presence of a
thin (up to 1 cm) strip of free fluid within one ana-
tomical area indicates the volume of the
hemoperitoneum up to 200 ml. When up to 300 ml of
blood accumulates in the abdominal cavity, the ultra-
sound picture is characterized by the presence of a
layer of free fluid up to 2 cm wide within 1 anatomi-
cal region. A 300-500 ml hemoperitoneum is charac-
terized by visualization of a strip of free fluid up to 2
cm thick, extending to 2 anatomical areas of the ab-
domen, or the presence of fluid within one area, but
with a thickness exceeding 3 or more cm.

Ultrasound detection of free fluid in the ab-
dominal cavity extending to 3 or more areas indicates
the presence of a hemoperitoneum with a volume of
more than 500 ml. The same blood volume is also
indicated by the presence of free fluid with a layer
thickness of more than 2 cm on ultrasound in 2 areas,
or any accumulation of free fluid with a thickness of
more than 3 cm (table 2).

The above calculations based on the compari-
son of the prevalence and thickness of
sonographically detected free fluid with the volume
of blood removed intraoperatively from the ab-

dominal cavity made it possible to develop an "Ultra-
sound scale for assessing the volume of
hemoperitoneum in patients with abdominal trauma"
(table 3).

In order to assess the practical significance of
preliminary measurement of the volume of free fluid
in the abdominal cavity using ultrasound in patients
with PTA, we decided to compare the volume of
intraoperatively detected blood in the abdominal
cavity (actual volume) with the nature and volume of
surgical intervention performed (table 4). Thus, in 44
(28.4%) patients with the volume of free fluid in the
abdominal cavity up to 300 ml, situations requiring
mandatory wide laparotomy have almost never oc-
curred. Moreover, with this amount of free fluid
(<300 ml), in 20.5% of cases (n=9), surgeons deal
with stopped intra-abdominal bleeding, and therefore
the volume of surgical intervention is limited only to
sanitation and drainage of the abdominal cavity.

Here we would like to point out as a discussion
that today there are numerous experimental and clini-
cal studies [4,5,6,5,6] that prove the possibility of
spontaneous resorption of a sufficiently large volume
of blood from the abdominal cavity, and there is a
need for additional study of the feasibility of expand-
ing and specifying indications for conservative treat-
ment of PTA in patients with ultrasound or MSCT
signs of a small volume of hemoperitoneum without
clinical signs of ongoing internal bleeding.
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Table 4. Comparison of the hemoperitoneum volume with the volume of surgical intervention performed,

n=155
<300 300-500 ml, n=34 >500 ml
Type of intervention n= n=

abs. % | abs. % abs. %
Sanitation and drainage of the abdominal cavity 9 205 | 1 2,9 - 0,0
Electrocoagulation of a bleeding vessel 23 | 523 | 6 17.6 3 3.9
Suturing of a rupture of the first stage according to 5 136 | 10 9.4 5 26
Moore parenchymal organ
Suturing of deserotic sections of the intestine, rup- 5 136 | 2 5.9 ) 0.0
tures of the mesentery and b. omentum
Suturing of rupture >II st. by Moore parenchymal i 0.0 6 resection and on | 312
organ removal -0.0 6 17.6
Organ resection and removal - 0,0 7 20,6 44 | 571
Suturing the wall of the hollow organ - 0,0 2 59 4 5,2

Note: the table does not include 5 (3.1%) patients out of 160 patients who did not have intraoperative damage

to internal organs and hemoperitoneum.

Table 5. Relative risk value (RR) of severe intra-abdominal injuries at different volumes of free fluid in the

abdominal cavity

Hemoperitoneum volume, ml
Indicator

<300 300-500 >500
Absolute risk in the presence of factor (EER) 0.000.000 0.441 0.935
Absolute risk in the absence of factor (CER) 0.935.935 0.935 0.192
Relative risk (RR) 0.000 0.472 4.862
Standard error of relative risk (S) 0 0.195 0.234
Lower bound 95% ClI 0.000 0.322 3.074
Upper bound 95% CI NaN 0.692 7.692
Sensitivity (Se) 0.000 0.172 0.828
Specificity (Sp) 0.102 0.208 0.926

Moreover, our observations on the manage-
ment of patients with the volume of free fluid in the
abdominal cavity less than 300 ml (n=44) show that
with this volume of hydroperitoneum in patients with
PTA, there are practically no cases of damage to the
hollow organs of the abdominal cavity.

In cases where the volume of intra-abdominal
blood loss is 300-500 ml (n=34) in more than half of
the patients (19; 55.9%), intraoperatively performed
surgical manipulations and procedures, such as sani-
tation and drainage of the abdominal cavity, electro-
coagulation of a bleeding vessel, suturing of a rupture
of the first stage according to Moore parenchymal
organ, suturing of desortized intestinal areas, ruptures
of the mesentery and greater omentum, can be per-

formed without any special technical difficulties with
the help of laparoscopic techniques using routinely
used instruments without the use of expensive con-
sumables. And taking into account the above 44 pa-
tients, in whom the hemoperitoneum volume did not
exceed 300 ml, the proportion of patients potentially
subject to correction of intra-abdominal trauma com-
plications by laparoscopic method without the use of
wide laparotomy increases to 80.8% (63 patients out
of 78) (table 5).

In the presence of more than 500 ml of blood
in the abdominal cavity (n=77), the possibilities for
using laparoscopic techniques were extremely limited
and occurred only in 5 (6.5%) patients (table 4).
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Our calculations show that the presence of ul-
trasound blood volume in the abdominal cavity up to
300 ml is highly likely to exclude (RR=0.000) the
presence of serious intra-abdominal injuries requiring
extensive laparotomy. When the volume of free fluid
is in the range of 300-500 ml, the indicator "absolute
risk of significant damage to the abdominal cavity" is
44.1% (EER=0.441), and the relative risk (RR) is
0.472 units (doubtful sign). The highest relative risk
score (RR) was found for the volume of free fluid in
the abdominal cavity greater than 500 ml, when the
probability of serious intra-abdominal damage (EER)
is 93.5,%, and the relative risk value is absolute and
is 4,862 units with a 95% CI ranging from 3,074 to
7,692 units.

Conclusion. Among the diverse sonographic
semiotics of intra-abdominal injuries in PTA, the
most common ultrasound signs are the presence of
different volumes of free fluid in the abdominal cavi-
ty. The sensitivity, specificity and accuracy of ultra-
sound in detecting free fluid in the abdominal cavity
is quite high and amounts to 88.3, 87.8 and 88.1%,
respectively. The proposed approach to ultrasound
assessment of discrete volumes of free fluid in the
abdominal cavity, based on taking into account the
thickness of the fluid layer and its prevalence in the
abdominal cavity, does not complicate or lengthen
the FAST protocol procedure, and allows us to de-
termine critical hemoperitoneum volumes that are
crucial in choosing the tactics of surgical treatment of
PTA.
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PE3YJ/IbTATBI YIIBTPA3BYKOBOI'O
HUCCIIE/JOBAHUA IIPUH 3AKPBITBIX TPABMAX
KUBOTA

Damypados I K., Xypcanos E.3., IlIykypoe Bb.11.,
Ilynamoe M.M.

Pestome. Llenv: uzyyums OuazHOCMUYECKYIO (-
Gexmusnocmo Y3U 6 gviAgneHuu npusHakos nogpesicoe-
HUSL OPeano8 OPIOWHOL NOLOCMU U 0aMb PA3GEPHYMYIO
Xapakmepucmuxy yibmpasgyko8ot CeMUOMUKYU 3aKPbIMOLL
mpaemvl dcusoma). Yiempazeykogoe ucciedosanue 6bi-
noaneno y 160 nocmpaoasguiux ¢ 3aKkpulmon mpasmou JHcu-
60MA KAK HAYANbHBIL MemOoO OUASHOCMUKY. GHYMpPU-
OPIOWHBIX paHeHUll U BbINONHANACL 68 NPUEMHOM NOKOe
cpaszy npu nocmynienuu 60161020 6 KiuHuKy. OCHO8HbIMU
Kpumepusimu 8KIIOYEHUsl NAYUEHMOB 8 UCCIe008aHue Dbl
so3pacm 18 nem u cmapwe, a maxace cmabuibHble NOKA-
samenu eemoounamuku (A cucm. > 90 mm pm. cm.) K
Momenmy Hauana onepayuu. Cpedu paznoo6paznou 3xo-
2paghuuecKkol ceMuomuKyu GHYmMpUOPIOWHbBIX NOBpedtcoe-
nuti ¢ 3T)K naubonee uacmvimu y1ompazeyko8blMu npu-
SHAKAMU AGIAIOMCA HATUYUe PA3ZHO20 00beMa c80O0OHOI
Jlcuokocmu 8 OprowHou noaocmu. 4yscmeumenbHocmo,
cneyuguunocmo u moynocms Y3U npu gvisenenuu ceo-
0600HOU JHcudxocmu 8 OpPIOWHOU NOIOCMU OOCMAMOYHO
svicoku u cocmaensaiom 88,3, 87,8 u 88,1% coomeemcm-
eenno. Haubonvwuii omnocumenvhwiti puck (OP) 6vin xa-
paxkmepen 0Jis1 06veMa c8000OHOU HCUOKOCIU 6 OPIOULIHOU
nonocmu bonee 500 mn, Koeda 6eposmHOCMb CEPbEIHO2O
sHympubprowrozo nospedcoenus (TBP) cocmagisem
93,5%, eenuyuna OmMHOCUMENLHO20 DPUCKA COCMAGTIAEm
4,862 eo. (95%/IU 3,074-7,692). Paspabomanmsiti memoo
VIbMPA3BYKOBOU OYEHKU U 00beMa C80D0OHOU HCUOKOCHIU
6 OpIOWHOL NONOCMU, OCHOBAHHLII HA YYeme MONUUHbI
€05 HCUOKOCMU U ee PACHPOCMPAHEHHOCMU 8 OPIOWHO
noaocmu, e ycnoxcusem u ne yoaunsem npomokon FAST,
U N0360JsIem ONpedeiums Kpumuieckue o0bemuvl cemone-
PpUmoHeyma, 4mo umeem pewarowee 3Havenue npu evloope
maxkmuku xupypeuieckozo aevenus 3T)K.

Knrwouegvle cnoea: 3axpvimas mpasma dHcusomd,
Y3U, nanapocxonus.
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