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ANALYSIS OF ACUTE AND EARLY PERIODS COMPLICATIONS
OF TRAUMATIC DISEASE IN SEVERE POLYTRAUMA

Matvieienko M., Baranova N., Kozlova T., Matvieienko S., Gryshchenko A., Sukesh Arora

Obijective of the research is to assess the likelihood of complications in the acute and early periods of
Traumatic Disease (TD) and primary condition and reserve capability of hemodynamic and homeostasis in
patients with polytrauma.

Materials and methods. A retrospective study was carried out on 32 patients suffering from polytrauma.
The group of the study included patients with the severity of injury according to the Injury Severity Score
(ISS) more than 25 points and on a scale APACHE 11 10-25 points at the time of admission. The estimated
blood loss was 30-40 % of blood volume (BV). The individual assessment of blood loss was calculated by
Moor.

Results. The study of 20 (62.5 %) men, 12 (37.5 %) women aged 18 to 60 years old (35.22 £ 12.66) were
done. The mechanical ventilation was performed for 30 patients (93.75 %), and 2 patients (6.25 %) required
oxygen therapy 5 lit per min for 3 days. The duration of mechanical ventilation was in 10 patients - up to 1
day, 8 patients — up to 3 days and at 12 — more than 3 days. Among 12 patients, who used AMV (artifitional
mechanical ventilation) more than 3 days, 10 patients were tracheostomy in 3d day and 2 patients were
extubated on 4th day. Among the patients examined thirty patients (93.7 %) had posthemorrhagic anemia
during first day of injury. Infectious complications like purulent tracheobronchitis and pneumonia were
observed in 14 (43.75 %) patients. The local infectious complications (abscesses, festering wounds) occurred
in 5 (15.6 %) patients and bedsores in 3 (9.375 %) patients. The catheterization of the bladder lead to the
development of urinary tract infection in 3 patients (9.3 %).

Conclusion. The most problematic category of victims includes patients with injuries several anatomical
regions. Pneumonia, anemia, urinary tract infection and local infectious complications were considered as the
most common complications of acute and early periods TD. The factors that influenced the probability of a
high degree of complications were AMV, the thoracic component of the injury, more massive blood loss,
long-term catheterization of the bladder.
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and caraccidents, poisoning and injuries (impact of
INTRODUCTION external factors) [1, 2].

On the average, 80-85% of all deaths in The leading causes of combined trauma are
Ukraine can be divided into three main classes of  road traffic accidents (38-65 %), falling from a
causes of death: cardiovascular diseases, cancer  height (24-32 %) and others (8-14 %) [3, 4].
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According to data of the World Health
Organization, Ukraine is one of the top 10
European countries with the highest mortality
rate as a result of an accident, and 10 people out
of 100 thousand people are the victims of traffic
accident in Ukraine annually [5].

One of the main components why Ukraine falls
behind developed countries is high level of
mortality from external causes. The losses Ukraine
suffers due to these causes of death are notlower,
and in the age groups up to 70 years old —are much
higher than the losses from oncological diseases.
As for men under the age of 45 at risk of traumatic
injuries more than cardiovascular diseases [6].
Considering the traffic safety data a steady
mortality rate is known to have increased from
2014 to 2017.

In accordance with various authors, the total
mortality of traumatized in Intensive Care Units
(ICU) ranges from 5.5 to 10 %, while among
patients with lesions in three anatomical sites,
the mortality rate is 10-20 %. The highest
hospital mortality is observed in victims with
competing dominant injuries — 60 % [7, 8].

The structure of deaths from trauma
accounts for 66 % of pre-hospital period. Also,
a fairly high mortality rate is characteristic for
the first 48 hours [9]. The main causes of early
lethality in polytrauma are acute blood loss and
shock (13.5%) due to damage of the
parenchymal organs of the abdominal cavity,
kidneys, great vessels of chest, fractures with
displacements of the anterior and posterior
semicircles of the pelvis. «Brain death» occurs
more often from edema and dislocation of the
brain in victims with Trauma Brain Injury (TBI)
(17.9 %) in the period from 1 to 3 days. Infection
complications (pneumonia, purulent intoxications,
sepsis) (28.9 %), and Multiple Organ Dysfunction
(MODS)-37 % are more typical for the period till 4
days after trauma[10].

The maintenance of homeostasis in case of
severe trauma is based on universal mechanisms,
united by the concept of immune distress
syndrome. The key links that trigger this reaction
are: hypoxia caused by a violation of oxygen
delivery to the tissues and an increase in their
energy consumption; tissues damages. The most
expressed metabolic changes occur on the 5-7-th
days and are manifested by organ failure or
MODS. Exactly the acute period of traumatic
disease (TD) becoming crucial for the formation of
the immune response. At the stage of early
manifestations TD, the causes of SIRS initiation
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followed by the formation of Multiple Dysfunction
Syndrome is endogenous intoxication [11].

OBJECTIVE

Objective of the research is to assess the
likelihood of complications in the acute and early
periods of Traumatic Disease and primary
condition and reserve capability of hemodynamic
and homeostasis in patients with polytrauma.

MATERIALS AND METHODS

A retrospective study was carried out on 32
patients suffering from polytrauma, who were
treated at the anesthesiology and intensive care unit
(AICU) for patients with combined trauma in the
Kharkiv City Clinical Hospital of Emergency
Medicine in the period from 2015 to 2016.

All victims were divided into the groups
considering body injured regions: head, chest,
abdomen, and skeletal trauma. The group of the
study included patients with the severity of injury
according to the Injury Severity Score (ISS) more
than 25 points and on a scale APACHE Il 10-25
points at the time of admission. The patients with
severe TBI — Glasgow Coma Scale (GCS<13)
were excluded from the study group. The estimated
blood loss was 30-40 % of blood volume (BV).
The individual assessment of blood loss was
calculated by Moor [12]. The standard indicators of
clinical and biochemical analyzes were evaluated.
In addition, was estimated number and type of
complications. Also, the incidence of purulent
tracheobronchitis and pneumonia were analyzed
depending on the severity of injury and using of
artificial mechanical ventilation (AMV).

All patients received traditional intensive care
according to the local clinical protocol of
Polytrauma management (Dnipro, in 2016 a review
by prof. H. Klyhunenko). Depending on the
severity of the injuries and condition they
were administered infusion-transfusion,
analgesic, anti-inflammatory, antibacterial
and metabolic drugs, was provided prevention
of gastrointestinal ulcers.

All the data were processed by methods of
mathematical statistics and presented as:
mean + standard deviation.

RESULTS

The study of 20 (62.5%) men, 12 (37.5%)
women aged 18 to 60 years old (35.22 + 12.66)
were done. The causes of polytrauma were car
accidents — in 20 (62.5 %) patients, falling from the
height — 8 (25 %) and domestic trauma — 4 (12.5 %).



The most of the patients arrived at the hospital rather
quickly. 23 (71.8 %) patients were delivered to hos-
pital for 1 hours from the time of injuries, 6 (18.7 %)
—for 2 hours, and 3(9.3 %) — late than 2 hours.

The structure of Multiply injuries included:

— 13 patients with closed chest injury and skeletal
trauma,

— 2 patients with closed abdominal trauma and
pelvis trauma,

— 5 patients with closed abdominal and skeletal
trauma,

— 1 patient with closed chest injury, closed
abdominal trauma and pelvis trauma,
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— 4 patients with closed chest injury, pelvis
trauma, and skeletal trauma,

— 2 patients with closed abdominal injury, pelvis
trauma and skeletal trauma.

The severity of injuries graded by the ISS scale
was 26.84 + 4.1. The level of consciousness by the
GCS was 13.5+ 0.5 points. In assessing the severity
scale for patients with APACHE Il was 14.97 +2.78
points. The degree of blood loss in the surveyed
group corresponded to the 111 class according to the
classification of the American college of surgeons
and amounted to 35.21 +4.52 % of the BV (tab. 1).

Table 1

The characteristics of the victims

Investigated index

Retrospective group

The total number of patients

(n=32)

Gender composition

20 (62,5 %)

Blood loss, %

Male

Female 12(37.5%)
Middle age, years 35,22+ 12,66
Body weight, kg 73,84 + 11,86
ISS, point 26,84+ 4,1

GCS, point 13,5+0,5
APACHE-II, point 14,97 £ 2,78
35,21+ 4,52

Most of the patients required support of the
respiratory function (tab. 2). The mechanical
ventilation was performed for 30 patients
(93.75 %), and 2 patients (6.25 %) required oxygen
therapy 5 lit per min for 3 days. The duration of

mechanical ventilation was in 10 patients — up to 1
day, 8 patients - up to 3 days and at 12 — more than
3 days. Among 12 patients, who used AMV more
than 3 days, 10 patients were tracheostomy in 3d
day and 2 patients were extubated on 4th day.

Table 2.
Distribution of the patients depending on the type of respiratory support
>
=| £
The type of Pl =+
respiratory Duration 3 § ISS, point | GCS, point APAC.HE Amount of
E|l < 11, point blood loss, mi
support S| ¢
Z| o
|_
Oxygen therapy
without AMV | UP to3days | 2 | O 22+0 14+0 115+0,7 2229+ 24
withinlday |10 | O 24 +1,94 139+03 | 135+2,83 |2351,7 + 147,52
AMV upto3days | 8 | 0 [2575+2,49 |13,38+0,52 |1525+2,12 | 2237 + 162,15
morgag‘;‘“ 3 112 |10 |30,7543,36 | 13,16:034 |1658+2,27 | 2912488

Pneumonia, anemia, urinary tract infection and

local infectious complications were considered as
the most common complications of acute and early

periods of TD.

Among the patients examined thirty patients
(93.7 %) had posthemorrhagic anemia during first
day of injury. On the 3rd day the number of

patients with anemia slightly decreased to 25
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(78.1 %). On the 5th day — it became for 13 (50 %),
and by the end of the early period TD it decreased
to 3 (9.3 %) people. Anemia was occured in the
case of hemoglobin decrease less than 100 g/l
which affected on postponed orthopedic correction
schedule.

Infectious  complications  like  purulent
tracheobronchitis and pneumonia were observed in
14 (43.75 %) patients. The factor that influenced
the probability of a high degree of complications
was AMV. All of the patients with pneumonia and
purulent tracheobronchitis were performed AMV
for 3 days or more, which was due to the presence
of the thoracic component of the injury and more
massive blood loss (2770 + 354 ml). Unlike the
patients who did not have infectious pulmonary
complications and had ISS of 23.94 + 2.04 points,
the middle score by the ISS scale for the group
with complications was 30.35 = 3.27 points. The
severity of the patients with complications
according to APACHE 1l scale was 16.93 + 1.98
points, in contrast to the patients without these
complications — 13.4 + 2.4 points.

The local infectious complications (abscesses,
festering wounds) occurred in 5 (15.6 %) patients
and bedsores in 3 (9.375%) patients. The
catheterization of the bladder lead to the
development of urinary tract infection in 3 patients
(9.3 %). Patients in this group were characterized
by long-term catheterization of the bladder (longer
than 3 days) associated with the damage of the
pelvic bones with rotational and vertical instability
and the complete rupture of the pelvic ring. 4
patients had no complications, one complication
was observed in 59.3% (19 patients), two — in
18.7% (6 patients), and three — in 9.3%
(3 patients).

DISCUSSION

The most problematic category of victims
includes patients with injuries several anatomical
regions. On the one hand, each site requires the
correction of its anatomical integrity. On the other
hand, these lesions lead to severe physiological
changes and almost depletion of the physiological
reserve. It can prevent the definitive surgical
recovery of all injuries simultaneously. According
to the principles of «damage control» balance
between anatomical and physiological restoration
always occurs.

This study describes the clinical characteristics
and outcomes for patients admitted to the AICU for
patients with combined trauma in the Kharkiv City
Clinical Hospital of Emergency Medicine after
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traumatic injury. We found that hospital
complications developed in more than half of the
cases and associated with a higher severity of
injury (ISS 26.84 + 4.1) and more massive blood
loss (2770 + 354 ml). It was established that the
most common complications of acute hospital
period of TD with combined trauma were
pneumonia (43.75 %), anemia (93.75 %), urinary
tract infection (15.6%) and local infectious
complications (9.375 %). This is similar to the
experience of Pankov 1.0. [13].

Meghan Prin and Guo Hua Li described
lower level of complications such as pneumonia
and urinary tract infections in trauma patients
treated in intensive care units in the United
States, 2013 [14]. However, the data of
Khubutia and Shabanov demonstrate a
significantly  higher level of pulmonary
complications [15]. In our study the level of
posthemorrhagic anemia and local infectious
complications is comparable to the data of Perm
State Medical University [16] and Ong
AW [17].

The factors that influenced the likelihood of
a high degree of complications can be
considered — severe primary injuries, severe
massive blood loss, long period of AMV.

The main task of resuscitation and intensive
care in treating TD should be the restore vital
functions of the body so they can be ready to
performing urgent and postponed surgeries. The
actual factor nowadays is searching for the
ways to improve Intensive Care. That will
reduce the number of complications and
optimize the order of surgery correction

CONCLUSION

The most common complications of acute
and early periods of TD with combined trauma
were pneumonia, anemia, urinary tract infection
and local infectious complications.

The severe primary injuries, severe massive
blood loss, long period of AMV can be
considered The factors that influenced the
likelihood of a high degree of complications.

The main task of resuscitation and intensive
care in treating TD should be the restore vital
functions of the body so they can be ready to
performing urgent and postponed surgeries. The
actual factor nowadays is searching for the
ways to improve Intensive Care. That will
reduce the number of complications and
optimize the order of surgery correction.
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AHAJII3 YCKJIAJHEHB 'OCTPOI'O TA PAHHBOTI'O ITIEPIOY
TPABMATHUYHOI XBOPOBM IPU MOJIITPABMI

Mameeenxo M. C., bapanosa H. B., Koznosa T. B., Mamecenxo C. B., I puwenko A. B., Cykew Apopa

MeTo10 1aHOTO JOCIHIIKEHHS € OIiHKAa WMOBIPHOCTI YCKJIaJHEHb B TOCTPOMY i paHHBOMY Iepiozax
TpaBMatnuHoi xBopoOu (TB) i mepBuHHOro cTaHy, a TakoX pPE3EPBHUX MOXIIMBOCTEH TI'e€MOJUHAMIKH i
roMeocTasy y Hali€HTiB 3 MOJITPaBMOIO.

Marepiann Ta Mertoam. PerpocrmekTuBHE aocHi[DkeHHS Oysno TpoBeaeHO Ha 32 maimieHTax, Mo
CTPaK/IAIOTh MOJITpaBMo0. Jlo Tpynu AOCHi/KEHHs YBIMIUIM NMalieHTH 3 TSDKKICTIO TPaBMH 3TiAHO LIKaH
Injury Severity Score (ISS) Gumeme 25 6GaniB i 3a mkanoro APACHE II nma 10-25 GaniB Ha MOMEHT
Hajaxo/ukeHHA. [lepenOauyBana kpoBoBTpara cranoBwia 30-40 % o6'emy numpkymorouoi kposi (OLIK).
OMiHIOBIM CTAH/APTHI MOKAa3HUKM KJIIHIYHUX Ta OIOXIMIYHMX aHaJi3iB. AHali3yBajlil 4acTOTy PO3BUTKY
YCKJIaTHEHb.

PesyabTaTu. Byno nposeneno nocmimkenns 20 (62,5 %) vonosikis, 12 (37,5 %) xiHox y Biui Bix 18 1o
60 pokiB (35,22 + 12,66). Mexaniuna BeHTHIsILIs Oyna BukoHana 30 mamientam (93,75 %), a 2 nmauieHTam
(6,25 %) moTpibHa Oysa KicHeBa Tepais 5 11/ XB mpoTsroM 3 aHiB. TpHBamicTh WITYYHOI BEHTHISALIT JEreHiB
cknana y 10 mamienTiB — no 1 ans, y 8 nanientiB — 1o 3 quiB 1y 12 — nonazn 3 gui. Cepen 12 mamieHTis, ski
BukopuctoByBanu I1IBJI 6inbuie 3 nuis, 10 nanienTiB Oynu TpaxeocToMOBaHi Ha 3-if eHb 1 2 nanieHTn Oyiu
excryboBani Ha 4-ii nenb. Cepen obcrexxenux manieHtiB 30 (93,7 %) manu moctreMopariuHy aHeMiro
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NPOTATOM TIEPLIOro IHS TpaBMH. [HQEKLiHHI ycKiaJHEeHHs, Taki SK THIHHUH TPaXeOOpPOHXIT 1 ITHEBMOHIs,
crnocrepiranucs y 14 (43,75 %) namientiB. Micuesi iHpekuiiiHi yckinanHeHHs (abcrecy, THIHI paHu) Maju
micue y 5 (15,6 %) mamientiB 1 mponexHi y 3 (9.375 %) nauienrtiB. Karerepusamisi cedoBoro Mmixypa
YCKJIQAHIIACS PO3BUTKOM iH(EKIT CeYOBUBIAHUX NUIAXiB y 3 mauieHTiB (9.3 %).

BucnoBok. Haiibinpin npoGiieMHa KaTeropisi MOCTpaJaJMX BKJIIOYAE TAIIEHTIB 3 TpaBMaMH KiJbKOX
aHaTOMIYHUX oOyacreil. [IHeBMOHIs, aHeMmis, iH(EKHis CEYOBUBIIHMX INUIAXIB 1 MicueBi iHpeKUiiHI
YCKJIQTHEHHSI BBa)KaJMCsl HAHOULIBII MOIIMPEHHMH YCKJIQJHEHHSMH TOCTpPOro Ta paHHboro mnepioniB Tb.
dakropaMy, MmO BIUIMHYJIM Ha HMMOBIPHICTH BHCOKOIO CTyNeHs YyckinaaHeHb, Oymu IIIBJI, HasBHIiCTH
TOpaKaJbHOI'O KOMIIOHEHTa TPaBMH, OLTbIII MAaCHBHA KPOBOBTpATa, TPUBAJIa KaTeTepHU3allis CEYOBOIO MiXypa.

K/IFIO90BI C/IOBA: noniTpaBMa, TpaBMaTuiHa XBopo0a, yCKIIaJHEHHs, TOCTPU Nepiof, paHHIl mepion
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AHAJIM3 OCJIO)KHEHU OCTPOI'O U PAHHEI'O IIEPMOJIOB TPABMATUYECKOM
BOJIE3HHU ITPU ITIOJIMTPABME

Mameeenxo M. C., bapanoea H. B., Koznosa T. B., Mameeenko C. B., I puwenxo A. B., Cykeus Apopa

Ieabi0 TaHHOTO HCCIICIOBAHUS SIBIAETCS OLEHKA BEPOSTHOCTH OCJIOXHEHHH B OCTPOM M paHHEM
neprosax TpaBmarudeckoil 6one3nu (Th) M mepBHYHOTO COCTOSHMSA, a TAKXKE PE3EPBHBIX BO3MOXKHOCTEH
TeMOJIMHAMHKH ¥ TOMEOCTa3a y MalueHTOB C IMOJIUTPABMOH.

Martepuanbl M MeToOAbl. PerpocrekTHBHOE HccienoBaHne OBUIO MPOBENEHO Ha 32 TalHeHTax,
CTPaJaoUINX IMOJUTPAaBMONW. B rpynmy uccnenoBaHus BOIIIM HAlMEHTHl C TSDKECTbIO TPaBMBI COTIACHO
mkaie Injury Severity Score (ISS) 6onee 25 6annoB u no mxane APACHE II na 10-25 6annoB Ha MOMEHT
nocrymienus. [Ipennonaraemast kposonotepst cocranisiia 30—40 % obbvema mupkyupytomeit kposu (OLK).
OrueHNBa M CTaHIAPTHBIE TOKA3aTENN KINHUYECKNX M OMOXMMUYECKHX aHAJIM30B. AHAIM3HUPOBAIN YacTOTY
pa3BUTHS OCIOXKHEHUI.

Pe3yabTaTsl. bouto nposeneno uccnenosanue 20 (62,5 %) myxuun, 12 (37,5 %) eHIIUH B BO3pacTe OT
18 mo 60 mer (35,22 + 12,66). Mexannueckas BeHTWIINKs Obuta BeimoiHeHa 30 mamueHTam (93,75 %), a 2
nanueHtaMm (6,25 %) mnorpeboBanach KuciopojoTepanusi 5 JI/MMH B TedeHue 3 aHei. JlmuTensHOCTBh
WCKYCCTBEHHOM BEHTWJISIUMU Jerkux coctaBuia y 10 mauuentoB — 1o 1 aHs, y 8 mauueHToB — 10 3 AHEH U y
12 — Gonee 3 gueir. Cpenu 12 manueHTOB, KOTOpHIe Hcmoib3oBau VBJI 6onee 3 mueit, 10 manueHToB ObUTH
TPaxeOCTOMHUPOBAHKI Ha 3-i JIeHb U 2 MalueHTa ObLTH SKCTYOHpOBaHbI Ha 4-i neHb. Cpeau 00CieT0BaHHBIX
nanuentoB 30 (93,7 %) wuMenn MOCTreMOPpardvecKyrd aHeMHI0 B TEYCHHE IEepPBOrO JHS TPAaBMBI.
WH}eKkunoHHbIe OCIOXHEHHS, Takhe KaK THOHHBIH TpaxeoOpOHXWT W IHEBMOHMS, HaOmonamuce y 14
(43,75 %) marpienTOB. MecTHbie HH(EKIMOHHBIE OCI0XHEHHs (aOCIIeCChl, THOMHbIE PaHbl) UMEIH MECTO y 5
(15,6 %) mauuentoB u npoaexuu y 3 (9,375 %) mauuenros. Katetepusaiys MOUCBOTO My3bIPsi OCIOKHHIACH
pa3BUTHEM MH(EKI[MHA MOYCBBIBOIAIINX MyTel y 3 mauueHToB (9,3 %).

3akaouenne. Haubonee mpoOiemHass KaTeropusi MOCTPAJaBLIMX BKJIIOYAET MAILEHTOB C TpPaBMaMH
HECKOJIbKUX aHaTOMHUUYeCcKUX oOsacteil. [I[HeBMOHNS, aHeMHus1, MHDEKIMS MOUCBBIBOISIINX IIyTeH U MECTHbIC
MH(EKIMOHHBIE OCIOKHEHHUS CUNTAINCH HanboJiee paclpoCTpaHEHHBIMH OCJIOXKHEHHUSIMH OCTPOTO M PaHHETO
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