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TREATMENT-DIAGNOSTIC MEASURES
FOR INJURY OF THE NECK

Summary. The article is devoted to the study of the urgent problem
of neck injury and medical diagnostic tactics. Externally, a small wound
on the neck can hide serious damage to deep structures and adjacent
anatomical areas. In peacetime during neck injuries, it is necessary stick
to the basic principles of surgery: all wounds are subject to primary
surgical treatment with a thorough revision of the wound canal. The al-
gorithm of therapeutic and diagnostic measures depends on the nature
and severity of the damage, clinical symptoms, and related injuries that

are life-threatening.
Keywords: neck wound, surgical approach, diagnostic and treatment

activities.

Introduction

Penetrating neck injuries due to its complex topo-
graphic and anatomical features are among the most
insidious. They are often characterized by the severe
condition of the victims, the variability of the clini-
cal course, the unpredictability of the course of the
wound canal and damaged organs, as well as the need
for urgent surgery [1, 3, 5, 6, 9]. From 10,0 to 33,0 %
of all wounds of the neck are accompanied by damage
to the main vessels, the mortality rate for such injuries
ranges from 3,0 to 30,0 % [1, 6, 10]. The apparent
ease of trauma in neck injuries is one of the causes of
diagnostic and tactical errors. Even with the surgical
treatment of such wounds, gross diagnostic and tacti-
cal errors can be tolerated [8].

Aim
Analysis of results of surgical treatment of the
victims with injuries of the neck and development of
rational surgical tactics with such injuries.

Materials and methods

From 2009 to 2019 in «V.T. Zaytseva Institution
of General and Emergency Surgery of NAMS of
Ukraine» treated 174 patients with neck injuries be-
tween the ages of 15 and 64 (151 men and 23 women).
Puncture-cut wounds were observed in 162 (93,1 %),
gunshot wounds in 12 patients (6,9 %). The vast ma-
jority of patients were intoxicated. Multiple wounds
were noted in 13 traumatized (7,9 %), combined knife
injuries of other anatomical areas — in 27 (15,5 %).
In 3 patients neck injuries were combined with severe
traumatic brain injury.

Results and discussion
Surgery of gunshot and knife wounds of vital ana-
tomical areas today has emerged as an independent
area of emergency surgery other than traumatology.
The basic principles of assisting the injured neck are
the provisions of military surgery, taking into ac-
count the peculiarities of the specific situation and

conditions for the organization of surgical care in the
region and this medical institution.

The first condition that gives hope for a successful
result in severe injuries to the neck is the timely de-
livery of the victim to the multidisciplinary medical
institutions and resuscitation during transportation.
The importance of the pre-hospital stage in assisting
the victims with neck injuries is evidenced by the re-
sults of their long-term observations.

During the transport, the SMD 38 injured patients
underwent intensive care. Given the blood loss and
the condition of the victim, it consisted in the transfu-
sion of polyglucine and crystalloids, the introduction
of cardiovascular agents, hormones. In 15 cases the
subclavian vein was catheterized, in 12 — the tra-
cheal intubation was performed. The gravity of the
condition of the victims was evidenced by the fact
that 39 patients upon admission to the hospital had
hemorrhagic shock of varying severity.

The algorithm of treatment and diagnostic mea-
sures and the sequence of use of different methods
of examination depend on the nature and severity of
the injury, clinical symptoms and associated injuries
that are life-threatening. For practical purposes in the
diagnosis and assessment of patients with neck inju-
ries to determine surgical tactics were divided into
2 groups: 1 group — patients with severe injuries,
signs of prolonged intense bleeding from the wound,
severe hemodynamic disorders and respiratory dis-
orders; Group 2 — patients with mild or moderate
severity of wounds who had stable hemodynamics
and / or no respiratory disorders, signs of bleeding.

The first group consisted of 55 people (31,5 %) with
stab-cut and gunshot wounds of the main vessels of
the neck, damage to the trachea, wounds penetrat-
ing the mediastinum and chest cavity. Indications for
delivery directly to the operating room were massive
bleeding from the wound (26), a threatening hema-
toma around the wound (8), an episode of massive
bleeding from the wound at the scene from the words
of health workers or accompanying persons (2), respi-
ratory disorders (18), hemopneumothorax (1).
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Due to the need for urgent surgical intervention in
this group of patients, the time for medical-diagnostic
measures was minimized. In the course of prepara-
tion for surgery and introduction to anesthesia, the
patient’s condition, the nature of the wound, the loca-
tion of the inlet and outlet openings, the presence of
subcutaneous emphysema were evaluated — physical
methods of diagnosis were used. 6 patients underwent
ultrasonography of the heart, abdominal cavity and
pleural cavity, 6 pleural puncture, 1 patient performed
a drainage of the pleural cavity by Bulau and reinfu-
sion of 800 ml of blood.

At tracheal intubation all patients underwent laryn-
goscopy. Tracheo-bronchoscopy and rehabilitation of
a bronchial tree were performed in 6 of the wounded.
When gastric drainage, the probe paid attention to the
presence of blood in the esophagus. During surgery,
6 patients in group 1 had to undergo esophagoscopy.
The esophageal lesions are endoscopically established
in 2 patients, the pharyngeal wounds in 2.

The second group of patients was represented by
119 victims (68,5 %). The condition of these trau-
mas allowed to make an in-depth examination under
conditions of waiting room or diagnostic department.
The algorithm of therapeutic and diagnostic measures
in this group of patients was extended. According
to the testimony, 12 were performed craniography,
36 — radiography of the lungs, 3 — radiography of
the spine, 17 — esophagoscopy, 12 — echoencepha-
lography, 37 — ultrasound examination of abdominal
organs, | — angiography.

All patients were operated on. In the initial surgi-
cal treatment of the wound in 5 cases, the wound was
impenetrable. For rapid hemostasis and revision of
vital deep neck structures, standard Razumovsky ac-
cess was used by a longitudinal colotomy at the lead-
ing edge of m. sternocleidomastoideus on the side of
the wound.

Of the 169 wounded with penetrating wounds, 55
(32,5 %) were diagnosed with damage to the main
vessels. Six of the victims suffered multiple lesions:
common carotid artery and internal jugular vein (2),
facial and thyroid arteries (1), both external jugular
veins (1), external and internal jugular veins (2). The
pervasive gunshot wound of the internal jugular vein
was diagnosed in 1 follow-up. In the case of injuries
of the main vessels of the neck, preference was given
to restorative operations.

Temporary hemostasis with continued bleeding
was performed with a finger

pressing. The ends of the damaged vessel were mo-
bilized, they were taken on turnstiles, which allowed
adequate control of blood loss. In the wounds of the
common and internal carotid arteries, protection of
the brain against ischemia was performed by con-
trolled hypertension, systemic heparinization.

In the injury of the common carotid artery, the res-
toration of blood flow was achieved in two cases out
of five by the imposition of a circular vascular suture,

one by the use of an auto-venous insertion, one by
prosthetics, and another by the imposition of a vas-
cular suture. In one observation, with a lesion of the
common carotid artery and the internal jugular vein,
with blood loss of more than 3 liters, despite vascular
ligation, death occurred on the operating table from
hemorrhagic shock.

It is most difficult to stop bleeding in spinal artery
injuries. Of the 4 victims with complete intersection
of this vessel in the first segment, only one managed
to have her bandaging using a Deschan needle. In 3
observations to isolate the spinal artery and stop the
bleeding, the cancellation of 2-3 transverse processes
of the cervical vertebrae was performed, followed by
diathermocoagulation, muscle tamponade, and stitch-
ing of the bleeding source.

In the wounds of the internal jugular vein, 14 pa-
tients were placed vascular suture, and one made
auto-venous plastic. In other cases, the blood vessels
are bandaged.

Tracheal lesions were found in 10 people, in 3 of
them they were end-to-end and were combined with
wounds of the cervical esophagus. Because the op-
erations were performed under intubation anesthesia,
examination of the back wall of the esophagus was
difficult. In the diagnosis of 2 patients, significant help
was provided by the endoscopic examination before
surgery, in 4 patients on the operating table. During
intervention after intubation of the esophagus with
a thick gastric tube, all patients suspected of his in-
jury in the area of the paraesophageal hematoma were
doing gentle mobilization and careful revision of this
organ. In the presence of a wound, the integrity of the
wall was restored by nodal nylon sutures. Five of the
wounded were immediately given a gastrostomy, and
in one case, two weeks were given probe feeding.

In 10 cases with damage to the trachea, the sutur-
ing was made in 9, tracheostomy overlay — in 1 case.
Throat lesions were encountered in 14 observations.
Wound suturing was performed, and further probe
feeding.

Thyroid injury was detected in 7 observations, pa-
rotid gland in 3. All patients underwent suturing of
the parenchyma of the glands.

Of 169 patients with penetrating neck injuries at
3 during the surgical treatment of the wound, medi-
astinal wounds were diagnosed. On the occasion of
copious bleeding from the mediastinum one patient
underwent a sternotomy. The audit revealed damage
to the nameless artery extending from the aortic arch.
The artery is bandaged. In two patients with anterior
mediastinal injury and mediastinal hematoma, drain-
age was performed with silicone drainage.

Injury of the subclavian artery to the left was su-
tured from the cervical access after crossing the clav-
icle. In another case at a gunshot wound to the neck
was diagnosed with left-sided hemothorax. Here,
pleural cavities were drained prior to revision and
800 ml of blood were reinfused.
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In total, 5 patients died, among the immediate
causes of death were hemorrhagic shock (3), acute
cerebral circulation disorders (1), and multiple organ
failure (1).

Thus, 36,0 % of patients with penetrating neck
injuries are diagnosed with damage to large vessels,
in some cases they are associated with damage to
the pharynx, trachea, esophagus, mediastinum and
breast.

In case of damage to the main vessels of the neck,
an important factor, which increases the severity of
the victims, is the timely provision of medical care at

the pre-hospital stage and resuscitation measures dur-
ing the transportation of the injured.

Conclusions

Active surgical tactics with careful revision of the
wound canal, rational application of instrumental re-
search methods to surgery, during surgery in the vic-
tims with injuries of the neck are absolutely justified.
It allows you to diagnose damage to vital deep neck
structures and adjacent anatomical areas in a timely
manner, to conduct rational surgery, to prevent fatal
complications and to improve treatment outcomes.

REFERENCES

1. Aladelusi T, Akinmoladun V, Olusanya A, Akadiri O, Fasola
A. Analysis of Road Traffic Crashes-Related Maxillofacial
Injuries Severity and Concomitant Injuries in 201 Patients
Seen at the UCH, Ibadan. Craniomaxillofac Trauma Reconstr.
2014 Dec;7(4):284-9.

2. Alvi A, Doherty T, Lewen G. Facial fractures and
concomitant injuries in trauma patients. Laryngoscope 2003
Jan;113(1):102-6.

3. Butvidas Lynn D. Disparities between resident and attending
surgeon perceptions of intraoperative teaching [Text] /
Lynn D. Butvidas, Cheryl I. Anderson, Daniel Balogh, Marc
D. Basson //The American Journal of Surgery. — 2011.
— Vol. 201, Ne 3. — P. 385-389.

4. Dosios T. Surgical treatment of esophageal perforation [Text] /
T. Dosios, M. Safioleas, N. Xipolitas / Hepatogastroenterology.
—2003. — Vol. 50-52. — P. 1037-1040.

5. Hinojar A. G. Management of hypopharyngeal and cervical
oesophageal perforations [Text] / A. G. Hinojar, M. A. Diaz

Diaz, Y. W. Pun, A. A. Hinojar / Auris. Nasus. Larynx.
—2003. — Vol. 30, Ne 2. — P. 175-182.

6. Katsetos M.C., Tagbo A.C., Lindberg, Rosson R.S. Esophageal
perforation and mediastinitis from fish bone ingestion [Text] /
M. C. Katsetos, A. C. Tagbo, M. P. Lindberg, R. S. Rosson //
South. Med. J. — 2003. — Vol. 96, Ne 5. — P. 516-520.

7. Larynx, hypopharynx and mandible injury due to external
penetrating neck injury [Text] / D. Acar, M. Tekin,
O. H. Cam, E. Kaytanci // Ulus Travma Acil. Cerrahi. Derg.
—2013. — Vol. 19, N. 3. — P. 271-273.

8. McKinlay J. Penetrating brain injury: a case of survival
following blast fragmen-tation injuries to the head [Text]
/'J. McKinlay, J.E. Smith / J.R. Nav. Med. Serv. — 2013.
— Vol. 99, N. 2. — P. 55-56.

9. Mussi A. Acute major airway injuries: clinical features and
management [Text] / A. Mussi, M. C. Ambrogi, A. Ribechini
et al. /Eur. J. Cardiothorac. Surg. — 2001. — Vol. 20.
— P. 46-52.

Pe3tome. CtarTio NPUCBSYECHO BHBUCHHIO aKTyaJbHOI NHpoOiIeMu

JIIKYBAIJIBHO-
HIATHOCTUYHI 3AXO0N
TP YIIKOJPKEHHI IINI

M. 10. Cusuu

JIEYHEBHO-
JMATHOCTHUYECKUE
MEPGLI ITPU
I[NOBPEXJEHWU IEN

M. 10. Cusun

TOpaHEHHs MU Ta JIIKyBallbHO-IIarHOCTHYHOI TaKTHKU. 30BHI HEBe-
JIMKa paHa Ha OIMI MOXKE MIPUXOBYBATH B cO01 CepHO3HI MOIIKOIKEHHS
IITUOOKUX CTPYKTYpP 1 CyMDKHHUX aHaTOMIYHHMX obnacteil. B ymoBax
MUPHOTO Yacy MpH MOPaHEHHSX IIHT HEOOX1HO TOTPUMYBATHCS TPHH-
numiB 0a30BOI Xipyprii: BCi paHW MiIATAI0Th EPBUHHIA XipypriaHii
00poOI1i 3 PEeTEeNhHOI0 PEBi3i€l0 PAHOBOTO KaHAy. AJTOPHTM JiKy-
BaJIbHO-J[IaTHOCTUYHHUX 3aXOJiB 3aJIeKaTh BiJl XapakTepy 1 TSKKOCTI
YIIKOKEHH S, KIITHIYHUX CUMIITOMIB, CYITyTHIX YIIKOIXEHb, K1 IIpe-
CTaBJISIIOTH HeOe3meKa JIsl JKUTTS.

KuarwuoBi cjioBa: nopanenns wiui, Xipypeiuna makxmuxa, iiky8aibHo-
diazHoOCMUYHI 3axX00U.

Pe3tome. Crarbs TOCBSIIEHAa M3YUYCHHIO AKTYaJbHOH MPOOIIEMBI
paHeHHUsI [Ien | J1e4eOHO-TMarHOCTHYECKON TaKTHKH. BHenrHe HeOob-
Irasi paHa Ha IIee MOXKET CKpBIBaTh B ce0e cephe3Hble MOBPEKICHUS
IIIyOOKHX CTPYKTYP M CMEXHBIX aHAaTOMHYECKHUX oOsacteil. B ycino-
BUSIX MUPHOT'O BPEMEHM IPH PAHEHUSAX LIeH HEOOXOOUMO IPUICPKH-
BaThCsl 0a30BBIX MPUHIIMIIOB XUPYPTUU: BCE PAHbI MOJJIEKAT NEPBUY-
HOW XHMPYpPruuecKod 00paboTKe ¢ TIIATEIBHOW PEBU3UEH PaHEBOrO
KaHajia. AJTOPUTM JIe4eOHO-THAarHOCTHUYECKUX MEPOIIPUSTUIH 3aBUCHT
OT XapakTepa U TSHKECTU IOBPEKICHUS, KIMHUYECKUX CHUMIITOMOB,
COIYTCTBYIOIIUX IOBPEXKACHUM, MPENCTABIIOIINX OINACHOCTh IS
JKH3HHU.

KuroueBble cj10Ba: panenus weu, xupypauueckas maxmuxd, 1e4yeoHo-
ouaznocmuyecKue Meponpusmusl.
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