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Abstract 
 
Introduction. Penetrating injuries of the neck are poten-
tially life-threatening conditions. They can cause injuries of 
larynx, trachea, esophagus and major blood vessels in this 
area. Case report. The patient was a 28-year-old male who 
was stabbed with broken glass penetrating the front side of 
the base of his neck. The patient had dyspnea and the 
wound was inflicted the night before admission to hospital. 
An otorhinolaryngologist found a stab wound in the region 
of the left basis of the neck. The wound was 2 cm long with 
no signs of bleeding and deep injuries of the anatomical 
structures of the neck. However, since left hemopneu-
mothorax was clinically and radiologically apparent, drain-
age of the thorax was performed upon admission to the in-
tensive care unit. Initially, 400 mL of hemorrhagic effusion 
was evacuated. However, 24 hours later the patient became 
hemodynamically unstable. It was an indication for video-
assisted thoracoscopy (VATS). Therefore, VATS was used 
as a diagnostic method in order to determine the nature of 

the injury. Intraoperatively, we treated a laceration of pleu-
ropulmonary adhesion which was continuously bleeding from 
the apex of the thoracic cavity. As a result, adequate surgical 
hemostasis was achieved. Furthermore, during the three-week 
postoperative period, thoracic tubes were placed due to the 
prolonged air leakage. A thoracic tube was placed laterally along 
with another one which was placed in intercostal space higher. 
After total reexpansion of the left lung, thoracic tubes were ex-
tracted, and the patient was discharged. Conclusion. Nowa-
days, VATS has become a highly important ultimate treatment 
of thoracic trauma. This minimally invasive method allows us 
to verify injury type and localization, to resolve it and further to 
follow-up evaluation of pathological changes in the lungs, peri-
cardium, mediastinum, pleura and thoracic wall. In the case of 
stab wounds in the cervical region, any injuries of the lungs and 
pleura must be taken into consideration. 
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Apstrakt 
 
Uvod. Penetrantne povrede vrata su vrlo ozbiljne povrede 
zbog mogućih lezija grkljana, dušnika, jednjaka i velikih krv-
nih sudova te regije. Prikaz bolesnika. Bolesnik, star 28 
godina povređen je ubodom razbijenog stakla u predeo 
prednje strane baze vrata. Bolesnik se javio na pregled zbog 
otežanog disanja, a povreda je nastala noć uoči prijema. Pri-
likom pregleda otorinolaringologa konstatovana je ubodna 
rana u predelu baze leve strane vrata dužine oko 2 cm bez 
znakova aktivnog krvarenja i prisustva povreda dubljih ana-
tomskih struktura vrata. Klinički i radiološki ova povreda 
manifestovala se levostranim hematopneumotoraksom. Na-
kon prijema u jedinicu intenzivne nege učinjena je torakalna 
drenaža, kojom je evakuisano inicijalno 400 mL hemoragič-

nog sadržaja. Nakon 24 časa došlo je do hemodinamske ne-
stabilnosti bolesnika. To je bila indikacija za hiruršku inter-
venciju. Primenjena je video-asistirana torakoskopija 
(VATS) kojom je dijagnostikovana priroda povrede. Intrao-
perativno je uočena presečena pleuro-pulmonalna priraslica 
koja se nalazila u vrhu intratorakalnog prostora odakle je 
kontinuirano krvarilo. Urađena je hirurška hemostaza. To-
kom daljeg lečenja, koje je ukupno trajalo tri nedelje, morali 
smo zbog prolongirane aerostaze da plasiramo još jedan to-
rakalni dren lateralnije i za jedan interkostalni prostor više 
od prethodnog. Nakon postignute kompletne reekspanzije 
levog pluća drenovi su izvađeni i bolesnik je otpušten iz kli-
nike. Zaključak. VATS danas zauzima sve više mesta u de-
finitivnom zbrinjavanju torakalne traume. Ovom minimalno 
invazivnom metodom u mogućnosti smo da lokalizujemo i 
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utvrdimo vrstu povrede, zbrinemo iste i dalje pratimo eva-
luaciju patoloških promena pluća, perikarda, medijastinuma, 
pleure i zida grudnog koša. Kod ubodnih rana vrata mora-
mo misliti i isključiti i povrede pluća i pleuralnih prostora. 

Ključne reči: 
vrat, povrede; hematotoraks; pneumotoraks; drenaža; 
torakoskopija; hirurgija, minimalno invazivne 
procedure. 

 

Introduction 

Penetrating neck injuries (PNIs) are very serious condi-
tions that can jeopardize patient’s life due to the anatomical 
position of vital organ structures within a relatively small 
and unprotected anatomical region 1. PNIs are observed in 
10% of all trauma patients and carry a 3–6% mortality 
rate 2, 3. The most common causes of intentional PNIs are stab 
injuries and missile injuries from firearms. On the other hand, 
accidental PNIs are most often due to falls on sharp objects, 
such as sticks or glass. Regardless of a cause, it is important to 
determine the mechanism of penetration because of the extent of 
tissue damage and possible treatment options 2, 3. 

Both anatomically and clinically, the neck is divided in-
to the posterior and anterior triangle with the anterior neck 
triangle being subsequently classified into three horizontal 
zones of injury (from zone I to III) for PNIs 4. Although it 
has been reported that zone II injuries (between the angle of 
the mandible and the cricoid cartilage) are the most common 
(50–80% of all PNIs), injuries to zone I (between the clavi-
cles and the cricoid cartilage) carry the highest mortality due 
to vascular or visceral injuries and high-risk surgical explora-
tion 3, 5–8. Vascular injuries are the most frequent complica-
tions, occurring in 25% of PNIs, and are associated with a 
50% mortality rate 2. Although different blood vessels can be 
affected, injuries of common carotid artery are rare due to 
the elasticity and wall thickness of this blood vessel 2. 

Previous studies reported rare incidence of aerodiges-
tive injuries as potential complications of PNIs (Table 
1) 3, 5, 8. However, Demetriades et al. 7, reported the incidence 
of hemopneumothorax in 40 out of 223 patients (17.9%) with 
PNIs. However, it is important to emphasize that the mortal-
ity of the traumas that include aerodigestive injuries is between 
10–20% 3, 5–8. Additionally, other reported complications of 
PNIs are: thrombophlebitis of jugular vein, mediastinitis, sepsis, 
stenosis of the airways, and posttraumatic fistula 1, 2. 

Symptoms of PNIs may range from visible bleeding, 
dyspnea, dysphagia, stridor, pain, focal neurological deficits to a 
fatal hemorrhagic shock. Diagnostic methods of PNIs include: 
standard otorhinolaryngological examination, chest radiography, 
neck and thorax multislice computed tomography (MSCT), 
Doppler of blood vessels of the neck, as well as the endoscopic 
methods: laryngoscopy, bronchoscopy, and esophagoscopy 8–10. 

Video-assisted thoracoscopy surgery (VATS) has be-
come a standard diagnostic and therapeutic modality in tho-
racic surgery. It has been described as a useful method for 
the diagnosis and management of thoracic injuries, including 
the complications of PNIs 11, 12.  

The aim of this case report was to present a patient with 
a PNI of zone I and consequential thoracic complications 
successfully resolved by the application of VATS. 

Case report 

The patient was a 28-year-old male who was stabbed 
with broken glass penetrating the front side of the neck (zone 
I injury) the night before admission to our clinic. The next 
day the patient was examined at the Emergency Department 
in charge of surgical admissions at the Military Medical 
Academy in Belgrade. A linear 2 cm laceration was noted in 
the zone I of the neck with no active bleeding. There was an 
interruption of skin and subcutaneous tissue to the muscle 
layer (Figure 1). An otorhinolaryngologist performed rhino-
scopy, oropharyngoscopy and indirect laryngoscopy to rule 
out any injuries of the ear, nose and throat region. Due to 
complaints of chest pain and dyspnea, a chest radiography 
(Figure 2) and MSCT of the thorax were taken. They re-
vealed pneumomediastinum and hemopneumothorax on the 
left, as well as subcutaneous emphysema (Figure 3). 

 

 
Fig. 1 – Location of the neck wound. 

 

 
Fig. 2 – Radiography of the lung and heart  

at the time of admission. 
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Fig. 3 – Multisliced computed tomography (MSCT) of the thorax at the time of admission. 

 
 
The patient was admitted to the surgical intensive care 

unit, where he underwent thoracic tube placement. By the 
next morning he had drainage of 400 mL of hemorrhagic flu-
id. The patient remained hemodynamically stable and the 
following day he was referred to the Clinic for Chest Surgery 
of the Military Medical Academy. During the afternoon 
hours his blood pressure dropped as well as his hemoglobin 
and hematocrit levels. Under the circumstances, a VATS ex-
ploration was performed under general anesthesia. Two inci-
sions were made on the left side of the thoracic wall − one in 
the VIII intercostal space at the posterior axillary line, and 
the other one in the IV intercostal space at the anterior axil-
lary line (Figure 4). 

 

 

Fig. 4 – The sites where ports and thoracic tubes  
were placed. 

 
During the procedure we noticed bleeding from an ad-

hesion in the apex of the left pleural cavity with no lung le-
sions and/or bullous changes. Surgical hemostasis was per-
formed, which led to the patient becoming hemodynamically 

stable. Due to delayed lung reexpansion, another thoracic 
tube was placed ten days after the VATS procedure, which 
resulted in prolonged hospitalization. As control radiography 
showed total reexpansion of the left lung, the tubes were re-
moved after the clamping probe (Figure 5). The patient was 
discharged in good general condition after 22 days of hospi-
talization. 

 

 

Fig. 5 – Radiography of the lung and heart  
at the time of discharge. 
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Discussion 

Based on the scientific literature, PNIs are observed in 
10% of all trauma patients 2, 3. Due to the vital organs present 
in this region and their complex anatomical relationships, 
these injuries require a multidisciplinary approach. There-
fore, a prompt intervention of the entire medical team is of 
the highest importance for an adequate management of PNIs 
(e.g. vascular, visceral and neurological injuries) and preven-
tion of fatal complications 2, 3. 

The initial assessment of PNIs is still one of the biggest 
controversies in trauma surgery 7. In this case report, we did 
not use routine surgical exploration of the neck although, in 
the past, it was obligatory and represented the standard 
treatment for PNIs, irrespective of signs or symptoms 13, 14. 
The major argument for this is a potential possibility to miss 
occult life-threatening injuries. In most cases, zone II injuries 
are surgically explored because they are more accessible and 
easy to explore. On the other hand, zone I or III injuries are 
usually evaluated by several imaging methods prior to sur-
gery, since they are difficult to manage 7, 15. This led to a 
high rate of negative neck exploration (30–80%) and signifi-
cantly associated morbidity (50%) 16. Although the zoning sys-
tem of PNI classification was the most commonly used in eve-
ryday clinical practice, it is important to emphasize that the ex-
ternal hole often does not correlate with the internal injury 15. 

Contemporary protocols for assessing and treating pa-
tients with PNIs are based on the patient’s hemodynamics 
and airway status, together with a thorough physical exami-
nation. Recent studies suggest selective non-operative man-
agement (SNOM) of PNIs, 5–8 which was also applied in our 
patient. It is based on thorough clinical examination and ad-
ditional investigations as a safe and reliable way to exclude 
clinically significant injuries. Roepke et al. 15 recommend 
that computed tomography angiography should be performed 
additionally in hemodynamically stable patients who are 
with no hard signs of injury. The benefits of the SNOM ap-
proach have been confirmed with high sensitivity (93–95%) 
and a negative predictive value of 97% 17, 18. On the other 
hand, in hemodynamically unstable patients with hemopty-
sis, hematemesis, arterial bleeding, rapidly expanding hema-
toma, subcutaneous emphysema, hoarseness or painful swal-
lowing, a prompt evaluation under anesthesia that might in-
clude laryngoscopy, esophagoscopy, bronchoscopy or even 
surgical exploration is recommended 5–8, 15. 

Although pharyngoesophageal injuries were not pre-
sented in our case, it is important to emphasize that their 
overlooking is among the most frequent pitfalls in penetrat-
ing neck trauma, as clinical signs are not always obvious. 
Any delays in treating them may lead to major morbidity or 
even death 6, 8. Esophageal injuries are uncommon and diffi-
cult to detect in the early stages due to inconspicuous clinical 
findings. If the diagnosis is made within 24 h, more than 
90% of patients survive; otherwise, the survival rate drops 
quickly 19. Although esophageal injuries are more common 
than pharyngeal injuries, the latter ones are usually obvious 
on presentation and intraoral examination, whereas the diag-
nosis of occult injuries of the hypopharynx could easily be 
missed during a simple clinical examination. However, the 
management of pharyngeal injuries is usually conservative 

unless there is a major facial bone that needs debridement or 
edema causing airway obstruction 6, 8. 

In the presented case report, zone I PNI caused bleeding 
from an adhesion in the apex of the left pleural cavity, which 
was successfully treated with VATS. What was unique about 
the injury of this young male was that the cutting wound on 
the neck did not look serious during the first examination. 
Nevertheless, his parietal pleura was injured but no lesions 
were detected on aerodigestive structures. Regarding the in-
juries which could quite possibly cause hemopneumothorax 
or bleeding of unknown location within the pleural cavity, 
VATS is a preferable diagnostic and therapeutic proce-
dure 11, 12. Although a physical examination and plan chest 
radiography are the essential diagnostic tools in chest 
trauma, the use of VATS is recognized as an important diag-
nostic tool, especially in the cases with unknown source of 
hemothorax. It is safe, less invasive, potentially as effective 
as thoracotomy, tolerated better than thoracotomy, and with 
fewer postoperative complications compared to thora-
cotomy 20, 21. 

Landreneau et al. 22 presented how 23 cases of retained 
hemothorax were successfully managed by using VATS, 
which is in agreement with our case. In addition, in a retro-
spective analysis of 121 case reports of patients operated for 
open chest trauma, Samiatina and Rubikas 23 reported that 
VATS could be an alternative intervention to urgent thora-
cotomy. VATS was used in 33 cases and other 88 patients 
were operated through thoracotomy incision. They stated that 
drain presence in the pleural cavity and duration of post-
operative treatment after VATS were significantly shorter 
compared to urgent thoracotomy. They also reported signifi-
cantly less consumption of non-narcotic analgesics in the 
group of patients treated with VATS compared to the pa-
tients managed by urgent thoracotomy 23. 

VATS requires developed surgical skills, physicians' 
experience and a well- equipped facility. An additional re-
quirement for VATS use is that the patient’s condition must 
allow one-sided lung ventilation under general anesthesia. 
There are also several contraindications for use of VATS: 
hemodynamic instability, massive hemothorax, suspected 
cardiac injuries, etc. Furthermore, the most common compli-
cation of VATS is transient hypoxemia or reversible ar-
rhythmia while more serious and frequent complications are 
reported in patients with malignances 11, 12, 20, 21. 

Conclusion 

The management of PNIs requires a multidisciplinary team 
of physicians who will be included in the diagnostics and treat-
ment depending on the complexity of the involved anatomical 
structures. Although visceral complications are uncommon, a 
thorough physical examination along with additional investiga-
tions should further reduce a possibility of their development. 
VATS is a safe, less invasive and reliable method for resolving 
visceral complications of PNIs in the chest. 
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