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HEART INJURIES: MAIN CLINICAL SYMPTOMS
Maslyakov VWV B Krjukov EV, Barsukov VG, Kurkin KG, Dorzhiev PA, Gorbelik VR
Reaviz Medical University, Saratov, Russia

Injuries to the heart are uncommon in peacetime, yet they result in life-threatening conditions, which makes timely diagnostics a crucial factor in saving patients'
lives. In this connection, it is important to define the main signs of heart injuries. This study aimed to analyze the basic clinical symptoms associated with various
wounds to the heart. We have retrospectively analyzed such symptoms registered in 86 patients with varying chest injuries that affect the heart. All patients were
treated in the emergency surgery unit of the Engels Town Hospital from 1991 to 2017. 41 (47.6%) patient had stab wounds, and there were 45 (52.3%) cases of
gunshot wounds. 23 (26.7 %) patients had chest injuries affecting heart exclusively, while for 63 (73.2%) the consequences were wounds to other organs. We found
that the clinical picture depends on the kind of injury to the heart: stab and slash wounds translate into more pronounced symptoms, while gunshot wounds do
not produce such an effect. Accepting patients, practitioners should take this fact into account. The misdiagnosis rate for stab and slash heart wounds is 9.7%,
that for gunshot wounds — 17.7%, the latter being the result of vagueness of the clinical picture. The clinical signs are most pronounced in the cases of stab and
slash wounds to the heart.
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OCHOBHbIE KITIMHNYECKUE CUMINTOMbI NMPU PAHEHUAX CEPOLUA
B. B. Macnsikos &9, E. B. Kptokos, B. I. Bapcykos, K. I KypkuH, . A. [opxwues, B. P. Topbennk
CapaToBCKuin MegMUMHCKIUIA yHMBepcuTeT «Peasnad», CapaTos, Poccus

PaHeHrs cepaLia B MMPHOE BPeMst Henb3a OTHECTW K CaMbIM PaCiPOCTPaHEHHbIM, OAHAKO MOBPEXAEHVE 3TOrO OpraHa yrpoXaeT XKU3HW, 1 CBOEBPEMEHHasA
[OVarHOCTVIKa BNMSAET Ha CnaceHme »naHu. B CBA3K C aTM akTyasnbHbIM SBNSETCA BbIABEHNE OCHOBHbIX MPYI3HAKOB NOBPeXxaeHVA cepaua. Liensto nccnenosaHus
OblNO NMPOBECTU aHaNN3 OCHOBHBIX KMHWUHYECKNX CUMMTOMOB, BOSHMKAIOLLWX MPU PasfnyHbIX PaHernsx cepua. Bbin MpoBefeH PeTpOCNeKTVBHbIA aHan3
OCHOBHbIX CUMMTOMOB, BO3HWUKAIOLLIMX MPU Pa3nYHbIX PaHEHWSX FPyAM C NMOBPEXAeHeM cepaua y 86 NaumeHToB, HaXOAVBLUMXCS Ha NIEHYEHNN B SKCTPEHHOM
XVPYPrUHECKOM OTLENEHUM FOPOLACKON BGOoMbHULBI ropofa SHrenbca B nepviog ¢ 1991 no 2017 1. 13 obLiero konmyectsa MauveHTOB KONOTO-pe3aHble
paHeHns 6binn 3aperncTprpoBaHbl B 41 (47,6%), orHecTpenbHble — B 45 (52,3%) cnydasx. [pu paHeHun rpyam TonbKOo paHeHne cepaua Habniopanoch B
23 (26,7%) cnyd4asx, B ocTabHbIX 63 (73,2%) cny4asx 3apervcTprpoBaHbl MOBPEXAEHNS APYrX OPraHoB. YCTAHOBIEHO, YTO PasfndHble paHeHus cepaua
MMEIOT HEOLWHAKOBYIO KITMHUYECKYIO KapTVHY: OHa 60see BblpadkeHa NMpu KoNoTo-pe3aHblx 1 MEHEE BbIpaXKeHa NPV OFHECTPESNBHbIX PaHEHWISIX, YTO HEOOXOAMMO
Y4UTbIBATL MPW MOCTYMIEHWMM Takmx MaumeHToB. [MarHoCTUHecKue OLMOKM MPU KOMOTO-pe3aHbiX PaHeHWsX cepAala BCTpedatoTes B 9,7% cnydaes, npu
OrHECTPEeNbHbIX paHeHnax — B 17,7% cnydaeB. Hanbonee BbIpaXeHb! KNMHUYECKNE CUMMTOMbI MPK KONOTO-PE3aHbIX PaHEHUAX cepaLia.
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According to the literature, 10 to 19.5% of penetrating chest
wounds result in injuries to the the heart [1, 2, 3, 4, 5]. The
associated mortality rate is up to 50% [6-8], with the main
reasons thereof being massive blood loss, acute cardiac
tamponade, extensive damage to intracardiac structures [3-7].
The common complications registered in patients with heart
injuries shortly after surgery are pericarditis, post-traumatic
pulpitis, pleurisy [9-11], as well as myocardial ischemia,
surgical wound suppuration [12-15]. Diagnosing an injury to
the heart, practitioners examine wound in its projection and
signs of damage the organ may have received. In most cases,
such examination is only visual, thus, the key task before the

BULLETIN OF RSMU | 1, 2019 | VESTNIKRGMU.RU

surgeon is to correctly diagnose the heart wound within a very
short period of time and operate on it as soon as possible.

This study aimed to analyze the basic clinical symptoms
associated with various wounds to the heart.

PATIENTS AND METHODS

To achieve the goal set, we have retrospectively analyzed the
basic clinical symptoms registered in 86 patients with varying
chest injuries that affect the heart. All patients were treated in
the emergency surgery unit of the Engels Town Hospital from
1991 to 2017.
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Inclusion criteria: a gunshot or a stab wound to the
chest resulting in a heart injury; age from 18 to 50. Exclusion
criteria: age under 18; agonal state at the time of admission;
concomitant head, neck, limb injuries.

41 (47.6%) patient had stab wounds, and there were 45
(62.3%) cases of gunshot wounds. 23 (26.7%) patients had
chest injuries affecting heart exclusively, for 63 (73.2%) the
consequences were wounds to other organs and in 4 (4.6%)
cases the patients had concomitant wounds to the abdomen.
The other organs damaged in connection with the chest
wounds were lungs (52 cases, 85.7%), ribs (4 cases, 6.3%),
thoracic esophagus (3 cases, 4.7%), inferior vena cava (2 cases
3.1%), diaphragm and liver (1 case, 1.5%). None of the patients
had the pericardial injury greater than 3 cm. The volume of
blood found in pericardial cavities of the patients ranged from
300 to 700 ml. In most cases, clots plugged the injuries to
the heart. 46 (53.4%) patients had non-penetrating wounds,
while those in 40 (46.5%) patients were penetrating. 38 (44.1%)
slash/stab victims exhibited penetrating wounds to their hearts, 3
(4.5%) — non-penetrating wounds; gunshots resulted mainly in
non-penetrating wounds, which were diagnosed in 43 (50%)
patients, while only 2 (2.3%) had gun-related penetrating
wounds. All penetrating wounds were pinpoint.

In addition to hemopericardium, 75 (87.2%) patients
had hemothorax; in 58 (77.3%) of them the volume of blood
accumulated in the pleural cavity was 500 ml, 14 (18.6%)
had about 1 | of blood there and 3 (4%) suffered from a total
hemothorax. All patients were male, their mean age was
31 + 2 years.

With heart wounds, time is one of the crucial factors shaping
the prognosis. Having analyzed the available data, we learned
that chest slash/stab victims were brought to the hospital
within 26.7 + 5 minutes from wound infliction, gunshot
victims — within 21.3 + 6 minutes. 37 (43%) slash/stab
victims were brought to the hospital by an ambulance, only
4 (4.7%) arrived in a private vehicle. As for the patients with
gunshot wounds, all of them were delivered to the hospital
by an ambulance. Thus, the majority of the wounded people
considered in this study arrived to the hospital in a specialized
vehicle, where the ambulance crews gave them infusions (79
patients (91.8%), in most cases — 100-1000 ml of polyglucin
solution intravenously at the rate of 60-80 drops/minute),
non-narcotic analgesics (56 patients (65.1%)), dressed the
wound (83 patients (96.5%), including 74 (86%) occlusive
dressings). Undoubtedly, these measures had their effects on
the outcomes.

At admission, 67 (77.9%) patients were experiencing
shock of varying degree; they were 27 (31.3%) slash/stab
victims and 40 (46.5%) men with gunshot wounds. The data
show that patients with gunshot wounds are more prone to
shock than those slashed or stabbed, the difference between
the two groups being statistically significant (o < 0.05). As for
the degrees of shock registered, 34 patients (39.5%) had the
first-degree shock, 26 (30.2%) had the second-degree shock,
7 (8.1%) experienced the third degree. Thus, at the time of
admission most patients experienced first- and second-degree
shock.

The condition of the patients at admission was assessed
with the help of the AIS scale, where code 1 means minor
severity; code 2 — moderate; 3 — serious, but not life-
threatening; 4 — severe, life-threatening; 5 — critical, survival
doubtful; 6 — maximum, fatal damage. Applied to the slash/
stab victims considered, AIS assessment yielded the following
results: 21 (24.4%) patients — code 2; 12 (13.9%) patients —
code 3; 8 (9.3%) patients — code 4. As for the patients with

gunshot wounds, 18 (20.9%) of them were put into the code
2 group, the condition of 7 (8.1%) was classified as code 3,
code 4 was assigned to 11 (12.7%) patients and code 5 to 9
(10.4%). Thus, gunshot victims were registered with the most
severe conditions.

Assessing localization of the wounds, we delimited the
"heart zone" with second rib on top, subcostal line at the
bottom, midclavicular line from the right and anterior axillary
line from the left. Out of the 86 patients studied, 50 (58.1%) had
injuries in this zone, 38 (92.6%) of them slash/stab wounds, 12
(26.6%) — gunshot wounds.

84 patients underwent anterior-lateral thoracotomy, one
patient had a sternotomy, and another had a laparotomy.
In 96.7% of the patients the heart wound was sutured with
interrupted stitches, 3.3% received U-shaped stitches.
Separate apposition stitches were used to suture pericardial
sacs in all the patients; pleural cavity drainage was placed in
the Il and VIl intercostal spaces.

It should be noted specifically that the emergency hospital
that received the patients is a level Il trauma center; in such
centers, ultrasound examinations are typically done around the
clock. However, the patients considered in this study were not
subjected to this type of examination, which, without a doubt,
affected the outcomes, since sonography facilitates diagnosing
and could have reduced the number of diagnostic mistakes.

We used Excel 2007, part of the Microsoft Office 2007
package, to process the data. The difference between the
compared values was considered statistically significant at
p < 0.05.

RESULTS

The symptoms of penetrating wounds to the heart include signs
of rapidly increasing internal bleeding, cardiac tamponade and
shock. The table below contains the main symptoms registered
in the patients with heart injuries.

Patients with slash/stab wounds to the heart have
exhibited more clinical symptoms. The most frequent of them
were localization of the wound in the heart zone (38 (92.6%)
cases) and tachycardia (over 90 beats per minute, 38 (92.6%)
cases), as well as expansion of the cardiac dullness percussion
boundaries (31 (75.6 %) cases). Tachycardia can be explained
by the body's compensatory response to acute blood loss.
Symptoms observed less frequently: precordialgia (28 (68.2%)
cases), venous hypertension (27 (65.8%) cases), arterial
hypotension due to hemorrhagic shock (25 (60.9%) cases),
dyspnea (23 (24.3%) cases), no pulse in the peripheral arteries
(23 (56%) cases).

The least frequent symptoms were feeling short of breath
(16 (39%) cases), neck vein swelling (10 (11.6%) cases), blue
face and neck (9 (21.9%) cases). Thus, slash/stab wounds to
the heart produce a fairly pronounced clinical picture, with the
signs of hemorrhagic shock and cardiac tamponade at the
forefront. Only 6 (14.6%) cases did not offer a clear clinical
picture, the state of the patients in questions being satisfactory
upon admission, without any signs of shock and cardiac
tamponade. The aforementioned factors allowed diagnosing
the heart injury promptly, and most of the patients were
brought straight to the operating room for immediate surgery.
In this group, only 10 (24.3%) patients received primary
surgical treatment, while the remaining 13 (31.7%) underwent
thoracotomy. 17 (41.4%) patients were subjected to additional
examinations; in most cases, it was AP view chest X-ray imaging
and ECG, which were mostly performed in the operating room.
The well-pronounced clinical picture associated with slash/
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Table. Frequency of occurrence of the main symptoms associated with wounds to the heart (M + m)

Frequency of symptoms by group
Symptoms
Slash/stab wounds (n = 41) Gunshot wounds (n = 45)
Precordialgia 28 + 2¢ 10+1
Feeling short of breath 16 + 2* 6+1
Wound localization in the heart zone 38 +2¢ 12+1
Blue face and neck 9+1 9+2
Neck vein swelling 10+ 1 101
Dyspnea (over 25-30 per min) 23 + 2¢ 11 £1
Expansion of the cardiac dullness percussion boundaries 31 +5* 7x2
Tachycardia (over 90 beats per min) 38 + 4* 81
No pulse in the peripheral arteries 23 + 4 3+2
Arterial hypotension (SBP less than 100 mm Hg) 25+ 2 5+0,3
Venous hypertension (CVP more than 140 mm water column) 27 + 4 7+1

Note: * — (p < 0.05).

stab wounds to the heart minimized the number of diagnostic
mistakes made: only 4 (9.7%) patients went into surgery with a
delay. In those cases, the picture was unclear, and diagnostic
examinations (chest X-ray, ECG) revealed no signs of heart
injury and cardiac tamponade. All these patients received
primary surgical treatment. Thoracotomy was performed 3-4
hours after admission following the appearance of signs of
hemorrhagic shock.

Gunshot wounds to the chest resulting in heart injuries
produced a different clinical picture. Only 12 (26.6%) patients
had the wound in the heart zone, while the remaining 33 (73.3%)
gunshot victims had it out of this zone, which complicated
diagnosing. The clinical symptoms most commonly registered
in this group of patients were: dyspnea (10 (24.4%) cases),
precordialgia (10 (22.2%) cases), neck vein swelling (10 (24.4%)
cases), blue face and neck (9 (20%) cases), tachycardia (8
(17.7%) cases). 7 (15.5%) patients exhibited signs of expansion
of the cardiac dullness percussion boundaries; 6 (13.3%)
gunshot victims felt short of breath. Compared to the slash/
stab wound group, patients with gunshot wounds showed
signs of hemorrhagic shock less frequently; the signs were
arterial hypotension (5 (11.1%) cases) and no pulse in the
peripheral arteries (3 (6.6%) cases). It is safe to say that the
lack of pronounced signs of heart injuries and manifestations
of hemorrhagic shock made diagnosing the cases a more
complicated process. At admission, with just the objective
wound data available, only 12 (26.6%) patients were diagnosed
with heart injuries and allowed straight into the operating room.
The remaining 33 (73.3%) patients were subjected to diagnostic
examinations in the reception ward, which delayed surgery.
38 (84.4%) patients underwent chest X-ray examination; in 30
cases, the results thereof allowed suspecting a wound to the
heart. 29 (64.4%) patients underwent ECG, and 18 (40%) were
subjected to pleural puncture. 40 patients received primary
surgical treatment in the operating room. In 8 (17.7%) cases
belonging to this group, the delay to surgery was from 2 to 3
hours, all of which are attributed to the unclear clinical picture.
The patients went into surgery when their condition deteriorated
and the signs of hemorrhagic shock became more vivid.

Having analyzed the data covering the immediate post-
surgery period, we learned that in the slash/stab wound
group 21 (24.4%) patients developed complications, and 12
(13.9%) cases ended in a fatality. In the gunshot wound group,
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complications were registered in 34 (39.5%) cases, fatality — in
23 (26.7%) cases.

DISCUSSION

This study shows that the clinical picture depends on the kind
of injury to the heart: stab and slash wounds translate into more
pronounced symptoms, while gunshot wounds do not produce
such an effect; this fact should be taken into account when
admitting such patients into the hospital. The main reason
behind the unclear clinical picture in gunshot wound cases is
the severity of the patients' condition, which results from the
shock: it was registered in 46.5% gunshot victims compared
to 31.3% patients with slash/stab wounds. The nature of the
wound is another important factor influencing the clinical picture:
for example, most of the slash/stab wounds were penetrating,
which made the clinical signs more pronounced. The data we
obtained are in line with the relevant research results published
[16]. It should be noted that the treatment results in the gunshot
wound group were worse than in the slash/stab wound group:
the former group registered complications in 39.5% of cases
(immediate post-surgery period) and fatalities in 26.7% of
cases, whereas in the latter group the figures were 24.4% and
13.9%, respectively. The reasons behind the greater share of
developed complications and fatalities associated with gunshot
wounds to the heart should be researched separately and were
not a subject of this study. At that, the relevant reports published
indicate that the number of fatalities and complications
developed following gunshot wounds can be a consequence
of heart bruising resulting from the projectile's hydrodynamic
impact, which influences the post-surgery recovery process
significantly [17].

CONCLUSIONS

The misdiagnosis rate for stab and slash heart wounds is 9.7%,
that for gunshot wounds — 17.7%, the latter being the result
of vagueness of the clinical picture. The clinical signs are most
pronounced in the cases of stab and slash wounds to the heart.
In order to reduce the number of diagnostic mistakes, it is
necessary to apply the notion of "heart zone" when diagnosing
chest injuries, subject patients to US examinations of the heart,
pleural cavities, etc.




OPUTMHAJIbHOE UCCJIEQOBAHNE | TIABOPATOPHASA OVNATHOCTUKA

References

10.

Vinokurov MM, Gogolev NM. Ranenie serdca i perikarda. Acta
Biomedica Scientifica. 2005; (3): 160. Russian.

Volkov VE, Vanyukov VP, Volkov SV, Zhamkov DG.
Neposredstvennye rezul'taty hirurgicheskogo lechenija ranenij
serdca. Zdravoohranenie Chuvashii. 2017; 3 (52): 32—4. Russian.
Volkov VE, Volkov SV. Ranenija serdca: sostojanie problemy i
perspektivy. Acta Medica Eurasica. 2017; (1): 17-21. Russian.
Ivchenko DR, Koltovich AP. Faktory tanatogeneza pri ognestrel'nyh
ranenijah grudi. Medicinskij vestnik MVD. 2013; 2 (63): 31-5. Russian.
Kovalchuk VI. Otkrytye ranenija serdca u detej. Zdravoohranenie
(Minsk). 2015; (4): 62-5. Russian.

Novoselov VP, Savchenko SV, Gricinger VA. Ocenka reaktivnyh
izmenenij miokarda pri pronikajushhih koloto-rezanyh ranenijah
grudi s povrezhdeniem serdca. Medicinskaja jekspertiza i pravo.
2013; (2): 8-10. Russian.

Tarasenko VS, Arkushenko VA, Mhoyan SA. Hirurgicheskaja
taktika pri ranenijah grudi. Medicinskij vestnik Bashkortostana.
2014; (3): 40-3. Russian.

Topolnickij EB, Sivolap MP. Analiz povrezhdenij i letal'nosti
u postradavshih s ranenijami serdca v mirnoe vremja. Acta
Biomedica Scientifica. 2007; (1): 199-200. Russian.

Maslyakov VV, Barsukov VG, Kurkin KG. Neposredstvennye
rezul'taty lechenija ognestrel'nyh ranenij grudi grazhdanskogo
naselenija v uslovijah lokal'nyh voennyh konfliktov. Novosti hirurgii.
2016; (4): 379-84. Russian.

Maslyakov VWV, Dorzhiev PS. Neposredstvennye i otdalennye

JNutepatypa

1.

2.

BuHokypos M. M., Torones H. M. PaHeHve cepaua 1 nepvikapaa.
Acta Biomedica Scientifica. 2005; (3): 160.

Bonkos B. E., Baniokos B. 1., Bonkos C. B., >Kawvkos [. I
HenocpeacTBeHHble PesynsTaTbl XVIPYPrUHECKOrO IEHEHNS PaHEHMIA
cepaua. 3apasooxpaHeHne Yysawumn. 2017; 3 (52): 32—-4.
Bornkos B. E., BonkoB C. B. PaHeHus cepgua: COCTOsiHME
npobnemsl 1 nepcrnekTuebl. Acta Medica Eurasica. 2017; (1):
17-21.

ViByeHko [. P., KontoBud A. 1. @akTopbl TaHaTtoreHesa npu
OrHECTPESbHbIX PaHeHVsX rpyan. MeguumHeKkuin BeCTHUK MBL.
2013; 2 (63): 31-5.

Kosanbdyk B. V. OTKpbITble paHeHus cepgua y pAeTen.
3opaBooxpaHerne (MuHek). 2015; (4): 62-5.

Hosocenos B. I1., Cas4erko C. B., MpuunHrep B. A. OueHka
peaKkTVBHbIX UW3MEHEHWU MMOKapAa Mnpy  MPOHUKAIOLLMX
KOMIOTO-PE3aHbIX PaHEHWAX MPYAM C MOBPEXAEHVEM cepAua.
MepouumHckas akcnepTusa 1 npaso. 2013; (2): 8-10.

TapaceHko B. C., ApkyLeHko B. A., MxosH C. A. Xupyprudeckas
TakTVKa npy  paHeHusax rpyan. MepuuMHCKUA  BECTHMK
BawkoptocTtana. 2014; (3): 40-3.

TononbHyuku E. B., Creonan M. I1. AHanns noBpeXxaeHuin 1
NETanbHOCTV y MOCTPadaBLUMX C PaHEHUSAMU Cepaua B MUPHOe
Bpemsi. Acta Biomedica Scientifica. 2007; (1): 199-200.
Macnskos B. B., Bapcykos B. I, KypkuH K. I HenocpencteeHHble
pes3ynsTaTbl  NIEYEHUS  OTHECTPENbHbIX — PaHeHWn  rpyau
rPaXKAAHCKOrO HaceneHus B YCMNOBUSX NOKabHbIX BOEHHbIX
KOHMKTOB. HoBoCcTn xupyprum. 2016; (4): 379-84.

11.

12.

13.

14.

15.

16.

17.

10.

11.

12.

13.

14.

15.

16.

17.

rezul'taty lechenija otkrytyh travm serdca. Hirurg. 2013; (5): 42—-7.
Russian.

Novoselov VP, Savchenko SV, Fedorov SA, Kiryanova KS.
Morfologija povrezhdenij serdca pri pronikajushhih koloto-rezanyh
ranenijah grudi. Sibirskij medicinskij zhurnal (Tomsk). 2009; 24
(4-2): 49-51. Russian.

Selezov EA, Zhigo PT, Beloborodov AA, Polikarpov LS.
Diagnostika i lechenie ranenij serdca i perikarda. Sibirskoe
medicinskoe obozrenie. 2005; 4 (37): 41-2. Russian.

Topolnickij EB. Rezul'taty i osnovnye principy hirurgicheskogo
lechenija ranenij serdca. Vestnik hirurgii im. I. I. Grekova. 2010; 2
(169): 85-9. Russian.

Fomin VN, Fomina RV. Uspeshnoe lechenie ranenija serdca
v uslovijah central'noj rajonnoj bol'nicy. Vestnik hirurgii im. I. I.
Grekova. 2015; 6 (174): 89-90. Russian.

Shajmardanov RSh, Gubaev RF, Korobkov VN, Filippov VA.
Diagnostika i hirurgicheskaja taktika pri ranenijah serdca. Vestnik
sovremennoj klinicheskoj mediciny. 2014; (7): 205-8. Russian.
Rozanov VE, Bolotnikov Al, Lebedev VN, Bondarenko AV,
Kil'djashov AV. Osobennosti diagnostiki i lechenija sochetannyh
ranenij serdca. Medicina jekstremal'nyh situacij. 2012; (3): 15-30.
Russian.

Samohvalov IM, Gavrilov SV, Kuzmin AM, Meshakov DP,
Nedomolkin SV, Denisov VA, Suprun TV, Zhirnova NA. Ushib
serdca pri ognestrel'nyh ranenijah. Voenno-medicinskij zhurnal.
2018; (9): 21-8. Russian.

Macnskos B. B., Hopxues [1. C. HenocpencTBeHHble U
oTAaneHHble pesynsTathbl NIeYeHNss OTKPbITbIX TPaBM cepaua.
Xuvpypr. 2013; (5): 42—7.

Hosocenos B. M., Cas4erko C. B., ®epopos C. A., KupeaHosa K. C.
Mopchonorns noBpexxaeHWin cepaLa Npv MPOHMKAIOLLMX KONOTO-
pe3aHblX paHeHusx rpyan. CUBUPCKUN MEOVLIMHCKUA >KypHan
(Tomcek). 2009; 24 (4-2): 49-51.

Cenesos E. A., >Kuro IN. T., Benoboponos A. A., lMNonmkapros J1. C.
[narHocTvka n nedeHne paHeHwn cepdua u nepvikapga.
Cubunpckoe MeanumHckoe 0603peHne. 2005; 4 (37): 41-2.
TononbHuukun E. B. Pesynstatbl 1 OCHOBHblE MPUHLMMBI
XVPYPrUHECKOrO NEYeHVs paHeHnn cepaua. BecTHuk xupyprim
M. . . Tpekoga. 2010; 2 (169): 85-9.

®omuH B. H., ®omunHa P. B. YcnewHoe nedeHvie paHeHus
cepaua B YCNOBUAX LIEHTPasbHOW paioHHOM 60MbHMLbI. BecTHnK
xvpyprim nm. . U. Tpekosa. 2015; 6 (174): 89-90.
LLlanvappaHos P, LLL, Ty6aes P. @., Kopobkos B. H., druwmnnos B. A.
[uarHoctka n xvpyprmdeckas TakTvika npu paHeHrsx cepaua.
BeCTHWK COBPEMEHHON KIMHMHYeCKO MeauvumHbl. 2014; (7): 205-8.
Posarog B. E., BonotHrkos A. W., Jlebenes B. H., BoHpaperko A. B.,
Kunnbaosawos A. B. OcobeHHOCTUM AMarHOCTUKM U NedeHns
COYeTaHHbIX paHeHun cepaua. MeguumHa 3KCTpemanbHbIX
cutyaumn. 2012; (3): 15-30.

Camoxsanos 1. M., laspunos C. B., KyaemuH A. M., Metuaxos [, 1.,
Hepomornkun C. B., Oenncos B. A., CyrmpyH T. B., >KvpHosa H. A.
Ywnb ceppua npu  OrHECTPENbHbIX PaHeHVsaxX. BoeHHo-
MeaVLHCKNIA >xypHa. 2018; (9): 21-8.

BECTHUK PrMY | 1, 2019 | VESTNIKRGMU.RU



