
 

 

TRACHEOBRONCHIAL TREE INJURY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Lilith” , oil on canvas, 1892, John Collier. Atkinson Art Gallery 



There will be no more nobles 

to proclaim the royal authority; 

there will be an end of all its princes. 

Brambles will grow in its bastions, 

nettles and thorn bushes in its fortresses, 

it will be the lair of jackals, 

an enclosure for ostriches. 

Wild cats will meet hyenas there, 

satyr will call to satyr, 

there Lilith too will lurk 

and find somewhere to rest. 

The snake will rest and lay eggs there, 

Will hatch and gather its young into the shade, 

and there the vultures will assemble, 

each one with its mate. 

 

Isaiah, 34, 12-15 

 

Yahweh God said “It is not right that the man should be alone.....Then, Yahweh God 

made the man fall into a deep sleep. And while he was asleep, he took one of his ribs and 

closed the flesh up again forthwith. Yahweh God fashioned the rib he had taken from the 

man into a woman, and brought her to the man... 

 

Genesis 2:18-23.  

 

Evening came and morning came, the fifth day......God said, “let us make man in our own 

image, in the likeness of ourselves, and let them be masters of the fish of the sea, the 

birds of heaven, the cattle, all the wild animals and all the creatures that creep along the 

ground. God created man in the image of himself, in the image of God he created him, 

male and female, he created them. God blessed them saying to them, “Be fruitful, 

multiply fill the earth and subdue it”. 

 

Genesis 1: 26- 27 

 

Yahweh God planted a garden in Eden, which is in the east, and there he put the man he 

had fashioned. From soil Yahweh God caused to grow every kind of tree, enticing to look 

at and good to eat, with the tree of life in the middle of the garden, and the tree of 

knowledge of good and evil. 

 

  Genesis 2:8-9  

 

Yahweh God took the man and settled him in the Garden of Eden. To cultivate and take 

care of it.  Then Yahweh God gave the man this command; “You are free to eat of all the 

trees in the garden. But the tree of the knowledge of good and evil you are not to eat, for 

that day you eat of that you are doomed to die”. 

 

Genesis 2:15-17  

 

 



In the two and half millennia since the time when Genesis was written, the Judeo-

Christian traditional has held that Adam was the first man and that Eve was the first 

woman. Yet from the very first account there appeared to be a contradiction, not openly 

discussed, a dark and shocking legend that Eve was in fact Adam’s second wife. 

 

The Genesis account of the creation of the Universe runs in chronological order. It is 

from Genesis 2:18-23 that the accepted tradition comes of Eve being created on the sixth 

day from a rib that God took from Adam;  “Yahweh God fashioned the rib he had taken 

from the man into a woman...” Yet theological scholars have known for untold centuries, 

that in fact an earlier passage, Genesis 1: 26- 27, describes the creation of the first 

woman, unnamed, at the same time as Adam; “God created man in the image of himself, 

in the image of God he created him, male and female, he created them”.  

 

Secret and ancient oral tradition debated the possibility that the woman God created with 

Adam had somehow displeased Adam and so God cast out this woman from Eden and 

replaced her with Eve. According to ancient Jewish folklore, Adam in fact had a first 

wife, whose name was Lilith, although she is never mentioned in the Torah. Over the 

centuries the legend of Lilith increasingly was used to explain the apparent contradiction 

in Genesis of the creation of woman.  

 

Learned historians and scholars do not know the exact origins of the character of Lilith, 

but it is believed to be very old indeed. Some believe that she was derived from Sumerian 

legends of a female “vampire” type demon called “Lillu”, while others attribute her 

origins to Mesopotamian myths about the succubus, a malevolent female demon that 

would commit sexual abominations upon men while they were sleeping. Lilith is 

mentioned four times in the Babylonian Talmud, and just once in the Christian Old 

Testament  in the Book of the Prophet Isaiah, but it is not until the Ninth century when 

the character of Lilith is specifically mentioned in association with the Genesis story. In 

the anonymous medieval Jewish text, Lilith is specificity named as Adam’s first wife.     

 

In this text, known as the “Alphabet of Ben Sira”, the story is told of a young man, famed 

it seems, as a great story teller. His fame reaches the ear of the Babylonian King, 

Nebuchadnezzar who calls him to his court. The young man, in the best tradition of 

Shahrazad in the Arabian Nights, then must relate 22 stories to keep the great King 

amused, for fear of his life. It is in one of these stories we hear of the tale of Lilith and the 

ferocious “domestic” that the high spirited Lilith had with Adam when it came to love 

making, as the Alphabet relates it:   

 

She said, “I will not lie below”, and he said, “I will not lie beneath you, but only on top. 

For you are fit only to be in the bottom position, while I am to be the superior one” Lilith 

responded, “We are equal to each other inasmuch as we were both created from the 

earth”. But they would not listen to one another. When Lilith saw this, she pronounced 

the Ineffable Name and flew away into the air. Adam stood in prayer before his Creator: 

“Sovereign of the Universe!' he said, “the woman you gave me has run away!” 

 

So it seemed that Lilith left Adam on the grounds of non-consummation…on her terms at 

least. She always insisted on the dominant sexual position, something Adam, apparently, 

regarded as inconsumable. So incensed was Lilith at Adam not seeing her as an equal, 

she vowed that she would kill all of his male children! Hell hath no fury like a woman 



scorned. Adam, distraught, appealed to God - who sent three angels after Lilith to plead 

with her to see “reason”. Lilith would have none of it, but eventually agreed not to harm 

newborn children if they are protected by an amulet with the names of the three angels 

written on it. Because Lilith left Eden before the Fall, she wasn’t plagued by the curse of 

death as were Eve and Adam. This meant that she was an immortal being.  

 

In Islamic tradition Lilith then indulged her unfulfilled sexual needs with Satan and 

together they spawned the race of djinn or genies.  
 

The “Alphabet of Ben Sira” therefore, saw the amalgamation of ancient Babylonian and 

Mesopotamian legends of female demon succubi with the idea of the “first Eve”. 

Subsequent stories held Lilith to be an assertive wife who rebelled against both husband 

and God - a prescient vision perhaps of Milton’s Paradise Lost. God replaces Lilith with 

another woman, Eve, and in subsequent Jewish folklore Lilith becomes not only a 

vengeful killer of Adam’s babies but also a beautiful seductress of men who are  unable 

to resist her in their sleep, with whom she would copulate with, (no doubt in the dominant 

position), in order to spawn her own demon children. 

 

The evolution of the legend of Lilith since the time of Ben Sira saw her as the serpent that 

tempted Eve in the Garden of Eden. Medieval scenes of the Temptation show the serpent 

as a woman from the waist up, and a snake from the waist down, handing over the fatal 

apple to Eve to bring about the Fall, the most famous depiction culminating in that of 

Michelangelo’s in the Sixteenth century Sistine Chapel, where the serpent Lilith is 

wrapped around the “Tree of Knowledge”, as she hands the apple to Eve. The Garden of 

Eden was a paradise that provided for every need of life for Adam and Eve. Within the 

garden were two famous trees - the Tree of Life and the Tree of Knowledge.  

 

These two trees have, quite naturally, been the source of endless theological conjecture 

and debate. The Tree of Life seems quite straight forward, partaking of its fuite would 

ensure eternal youth, and eternal life. The Tree of Knowledge on the other hand is 

enigmatic in the extreme. To modern sensibilities knowledge is a good thing however to 

the superstitious medieval mind all knowledge lay with God, for mortal beings only faith 

and obedience mattered. To try to understand the “mind of God” was akin to questioning 

the teaching of the Church. The medieval interpretation of Eve’s act of partaking of it 

was one of questioning the authority of God and by implication of course, that of the 

Church.  

 

Lilith was a rebel in exactly the same way as Milton’s Satan. She dared to question the 

will of God and she encouraged others (Eve) to do exactly the same. To Twenty-first 

century sensibilities it is difficult to see how the desire to acquire knowledge is a 

damnable act. To better understand the medieval mind, we may turn to Dante’s Inferno. 

During Dante’s horrific journey through Hell, he inexplicably encounters the “shade” of 

the legendary Greek hero, Ulysses, with the “false councillors” burning in the Eighth 

circle of Hell.  

 

Ulysses in the Classical Age, and of course in the modern age as well, is seen as the 

quintessential hero figure - exploring unknown lands, seeking information about them, to 

satisfy his voracious appetite for knowledge of the wider world, whilst on his ten year 

journey home from Troy. However to Dante this quest for secular knowledge was too 



close to questioning religion and the Church. Ulysses has been cast into Hell by sticking 

his nose in matters that should not concern him, and indeed encouraging his crewmates 

to do exactly the same - he is questioning traditional authority, in particular religious 

authority.   

 

Sadly when humanity was cast out of the Garden of Eden, the Tree of Life was no longer 

accessible - man and woman became mortal beings. Today it is only by dint of eating of 

the “Tree of Knowledge”, cultivated during the Renaissance and the Age of reason, that 

we may have some chance of prolonging survival in those who have sustained trauma to 

their own “Tree of Life” - the tracheobronchial tree !     

 

 

The serpent, as Lilith, tempts Eve with the fruit of the Tree of Knowledge, fresco, (1508 - 

1512) Sistine Chapel, (detail), Michelangelo Buonarroti. 

 

 



TRACHEOBRONCHIAL TREE INJURY 
 

Introduction 

 

Tracheobronchial tree injury from blunt trauma is an uncommon but potentially lethal 

injury. 

 

It is usually a fatal injury with only a small percentage of patients making it to hospital. 

 

Given the magnitude of force required to injure the major airways, there are often 

multiple associated chest injuries. 

 

This injury can be difficult to diagnose and is often overlooked in the initial primary and 

secondary surveys. 

 

The major clinical clues to its diagnosis are an unexplained persisting leak from an 

intercostal catheter or unexplained mediastinal emphysema. The combination of these is 

particularly suggestive. 

 

The site of injury can be identified in around 70 % of patients with a CT scan, while the 

rest will ultimately require bronchoscopy.  

 

Pathology 

 

Most patients with blunt tracheobronchial tree injury will, (like traumatic aortic injury), 

die at the scene of the accident, if not from the respiratory tree injury, then from 

associated injuries. 

 

Of those that do reach hospital, there is subsequent high mortality from associated 

injuries. 

 

The majority of blunt injuries occur within 2 -3 cm of the carina. 

 

The cervical trachea is the most injured site in penetrating injuries.  

 

Mechanism: 

 

Injury may be rarely due to a penetrating trauma, (usually to the neck) but more 

commonly will be related to blunt injury. 

 

In blunt injury the mechanism of injury is thought to be related to: 

 

● Shearing forces between the relatively fixed carina/ proximal bronchi and the 

more mobile distal bronchi/lungs. 

 

● An abrupt increase in pressure against a closed glottis 

 

In general terms tears within the mediastinal pleura will cause a pneumomediastinum, 

whilst tears beyond the mediastinal pleura cause a pneumothorax. 



 

Late complications amoung survivors of untreated tracheobronchial injury include:  

 

● Bronchial stenosis 

 

● Recurrent pneumonia 

 

● Bronchiectasis. 

 

Clinical Features 

 

Symptoms:  

 

These include: 

 

1. Cough 

 

2. Hemoptysis 

 

3. Dyspnea 

 

4. Respiratory distress in general 

 

Signs: 

 

The predominant clue will be subcutaneous emphysema around the chest and/ or neck, 

(although this far more commonly represents direct lung injury. This sign additionally 

may rarely represent esophageal perforation). 

 

Tension pneumothorax is often associated 

 

Tension pneumopericardium can also occur  

 

A strong clue to the diagnosis of an underlying tracheobronchial injury is an unexplained 

persistent large air leak, despite the placement of an intercostal catheter. 

 

Investigations 

 

Blood tests: 

 

1. FBE 

 

2. U&Es/ glucose 

 

3. Group and cross match blood as clinically indicated 

 

4. ABGs, may be considered to assist in the assessment of the adequacy of 

oxygenation and ventilation 

 



CXR: 

 

A CXR cannot make the diagnosis of tracheobronchial injury 

 

It is usually done in the routine course of the investigation of any chest injury, and will be 

useful in helping to define other associated injuries. 

 

The strongest indirect indicators of a tracheobronchial will be:  

 

1. Pneumothorax 

 

2. The presence of pneumomediastinum, (the differential diagnosis of which will 

be parenchymal lung injury or rarely esophageal rupture).  

 

3. The coexistence of a pneumothorax together with pneumomediastinum is a 

strong indicator of a tracheobronchial rupture. 
 

CT Scan: 

 

Tracheobronchial injury can be diagnosed by CT scan in around 70 % of cases.   

 

Also CT scan is far more sensitive than CXR in detecting pneumothorax or 

pneumomediastinum which may increase the suspicion for the injury, not otherwise 

suspected on CXR 

 

Suggestive features on CT scan include: 

 

1. Disruption of the tracheal or bronchial cartilage rings 

 

2. Irregularity of the airway wall 

 

3. Focal thickening of the tracheal or bronchial wall 

 

4. Laryngeal disruption 

 

5. Massive pneumomediastinum (sometimes despite appropriate pleural space 

 decompression with intercostal catheters) 

 

6. “Fallen lung” sign (rarely): 

 

● This sign describes the appearance of collapsed lung away from the 

 mediastinum encountered with tracheobronchial injury (in particular those 

 > 2 cm away from the carina).  

 

It is helpful to look for this rare but specific sign, in cases of unexplained 

persistent pneumothorax.  

 

It can be seen on both plain radiographs and CT. 

 



Bronchoscopy 

 

Definitive diagnosis may ultimately have to be made by direct visualization of the injury 

via bronchoscopy.  

 

Management 

 

1. Immediate attention to any ABC issues:  

 

● As in any major trauma, the immediate priorities will include attention to 

ABC issues.  

 

 Tracheobronchial trauma will usually be associated with other significant 

injuries.  

 

● Note that intubation may be problematic due to anatomic distortion 

from paratracheal hematoma, associated oropharyngeal trauma, or the 

tracheobronchial injury itself 

 

 Conventional intubation attempts may in fact make this injury worse.   

 

● Intubation past the tear site via a fiberoptic technique will be the 

 safest approach.  

 

 Intubation of the unaffected main stem bronchus may be required to 

temporarily oxygenate and ventilate the patient.  

 

2. Intercostal catheter: 

 

● Pneumothorax should be treated with an intercostal catheter. 

 

● More than one intercostal catheter may be required to overcome a very 

large air leak, and allow the lung to re-expand 

 

3. ECMO: 

 

● In very unwell patients with major injury, where adequate oxygenation is 

impossible even with multiple intercostal catheters and mechanical 

ventilation, extracorporeal membrane oxygenation (ECMO) remains a 

potential life saving option if available.  

 

 A portable ECMO device has been used successfully to provide temporary 

oxygenation and cardiac output until definitive surgical repair can be 

carried out. 2  

 

4. Surgery: 

 

● Unstable patients, particularly with persistent air leaks will require urgent 

operative repair.  



 

● In more stable patients operative treatment may be delayed until acute 

edema and inflammation has resolved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1 

 

 

Plain radiograph of a young male footballer, who sustained a tracheal rupture during a 

tackle.  

 

There is pneumomediastinum with associated soft tissue emphysema along the thoracic 

wall and base of the neck, particularly on the left.  

 

The lungs and pleural spaces are clear, no convincing signs of pneumothorax.  

 

No subdiaphragmatic gas. No displaced rib fractures 

 



 

CT reconstructions of the case above depicting a tracheal tear on the right.(Image 

courtesy, Dr Bruno Di Muzio, Radiopaedia.org, rID: 59456). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 2 

 

Anatomy of the Tracheobronchial, “Tree of Life” 
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