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Perthes´ Syndrome: Traumatic Asphyxia
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Abstract
Background: Traumatic asphyxia is a clinical condition that is caused by the sharp increase 
in venous pressure in the territory of the superior vena cava due to a violent compression 
of the thorax. It is also called traumatic apnea, bruise mask, Perthes´ syndrome and 
Morestin´s syndrome. Case Report: This case report describes a male patient with 
a history of chest trauma secondary to a crushing impact from a bus for a period of 
approximately 10 minutes. He came to the emergency room with periorbital ecchymosis 
and bilateral conjunctival hemorrhage. Imaging studies showed left clavicular fracture, 
rib fractures and pulmonary contusion without other associated pathologies. The patient 
was handled with supplemental oxygen and analgesia, showing a favorable clinical 
evolution. Conclusion: The diagnosis is clinical, requires holistic management to rule out 
life-threatening injuries.

Keywords: Asphyxia, Oxygen, Pain Management, Rib Fractures, Thoracic Injuries.
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Introduction

Asphyxia derives from the Greek words α 
“without” and sphyxis, “heartbeat” is a condition 
of deficient tissue oxygenation leading to hypoxia 
with different etiologies. Traumatic asphyxia is 
a mechanical cause of hypoxia resulting from 
external compression and blunt thoracic trauma. 
It is also called crush asphyxia [1]. Historically 
Ollivier, Tardieu and Perthes were the first ones in 
describing this phenomenon [2-4]. 

	 Possible causes of traumatic asphyxia 
include accidents, human stampedes, asthmatic 
exacerbation, epileptic status and severe emesis, 
the latter mainly seen in pediatric population [5-
8]. Both, in the American and in the European 
literature, the incident of this syndrome has not 
been yet achieved, especially for underdiagnoses, 
because even when the patient in many of the 
descriptions has the typical clinical manifestations, 

is not labeled as a specific syndrome in the blunt 
trauma to the chest.

Case Report

A 61 year-old male was brought to the emergency 
department with a history of crushing thoracic 
accidental trauma. He is a mechanic, sustained 
crush injury over his chest and abdomen when 
supports of bus which he was repairing broke 
down.  911 was called, he was under the bus for 
approximately 5 minutes before he was rescued 
and found non-ambulatory with transient loss of 
consciousness.

	 At arrival to the emergency department 
he was conscious with a cervical collar in 
place. He was managed as a trauma patient, his 
airway was described as patent, tachypneic but 
in no major respiratory distress, breath sounds 
were clear bilaterally with equal intensity in 
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both hemithoraces, no pathologic sounds were 
auscultated. Cardiovascular examination showed 
normal blood pressure, heart rate of 76 beats per 
minute, pulse oximetry of 97% on 2 liters of oxygen 
nasal cannula. There were no penetrating thoracic 
injuries, no paradoxical movement of the chest, and 
heart sounds were regular without murmurs, rubs or 
gallops. Abdomen without any signs of peritonism, 
an extended focused assessment with sonography 
was reported as normal. No gross neurologic 
deficit was found, 15 points on Glasgow coma 
scale, pupils equal, round, reactive to light. His 
appearance was described as cyanotic with edema 
and petechial lesions localized in his upper thorax, 
neck and head [Fig.1a]. Periorbital ecchymosis 
and bilateral conjunctival hemorrhages were also 
seen [Fig.1b]. During workup a comprehensive 
metabolic panel and a complete blood count were 
normal. An arterial blood gas showed mild acute 
respiratory alkalosis. An electrocardiogram showed 
normal sinus rhythm. Troponin levels were within 
normal limits.

	 An antero-posterior chest X-ray 
documented a left mid-clavicular fracture with 
diffuse infiltrates in right lower base [Fig.2a], no 
mediastinal widening, no pneumothorax or pleural 
effusion was noticed. Cervical spine X-rays and 
abdominal radiographs were unremarkable. A left 
femur fracture was found on pelvis X-ray. The 
patient was taken to the computed tomography 

scan, a brain scan ruled out hemorrhage of the 
brain and skull fractures. The following is the 
summary of his chest computed tomography scan: 
unipolar fractures in left posterior first, second 
and fourth ribs and comminuted fracture of left 
posterior third rib [Fig.2b], trachea, major bronchi 
and major vascular structures all unaffected. The 
lung fields were remarkable for mild air trapping, 
mild bilateral pleural effusion [Fig.3], and bilateral 
passive segmental postero-basal atelectasis. 

	 During his hospitalization the patient was 
hemodynamically stable, managed conservatively 
with supplemental oxygen and analgesics as needed, 
using incentive spirometry and followed up with 
daily chest X-rays with expected clinical evolution 

Fig.1(a): Cyanosis, edema and petechial lesions in upper 
chest, neck and face (Morestin´s mask). (b): Periorbital 
ecchymosis, and bilateral conjuntival hemorrhage. 

Fig.2(a): Chest X ray: fracture in the middle third of the left 
clavicle (solid red arrow). (b): Computed tomography of the 
chest: unipolar left posterior ribs fractures in 1st, 2nd, 4th ribs 
(dotted white arrows), comminuted posterior rib fracture of 
the 3rd rib (solid white arrow).

Fig.3: Computed tomography of the chest: bilateral pleural 
effusion (solid red arrows).

Roberto Ochoa-Jiménez et al.Perthes´ Syndrome: Traumatic Asphyxia
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of a pulmonary contusion. Ophthalmology ruled 
out underlying retinal hemorrhage or detachment. 
His femur fracture was managed by orthopedics 
with a closed reduction. His ecchymotic lesions, 
petechiae and subconjunctival hemorrhages 
improved with time. 

Discussion 

The pathophysiology of traumatic asphyxia 
describes acute chest compression results in 
increased intra-thoracic pressure, driving blood 
from the right atrium into superior vena cava 
territories which have valves that are unable to 
prevent backflow when encountering excessive 
pressure. The backpressure within the venous 
system at the level of small venules and capillaries 
of head and neck, results in petechial hemorrhages, 
blood stasis, which subsequently generates 
cyanosis [9]. A critical event in this process is a 
forced sudden inspiration with closing glottis, 
which happens as response to fear, and is crucial to 
increase the intrathoracic pressure into a level that 
damages the vasculature [10].

	 The extension of the signs and possible 
sequels, depends on the duration and severity of 
the thoracic compression at which the patient 
was exposed [11]. Among the typical physical 
examination findings of traumatic asphyxia it is 
worth mentioning the following: intense vascular 
congestion in the superior aspect of the thorax, 
with petechial hemorrhages in face, neck and 
conjunctiva, this set of clinical manifestations 
is known also as mask of Morestin [1,7,12]. 
Other signs may accompany the classic clinical 
manifestations of this pathology, being the most 
common mental confusion, amnesia, psychomotor 
agitation and hyperpyrexia. At ocular level there 
may be exophthalmos, double vision, loss of 
visual acuity, and blurry vision, these alterations 
are explained by retinal hemorrhages [12]. 
Additionally, epistaxis due to capillary break and 
hearing loss due to edema in Eustachian tubes or 
even hemo-tympanum may be seen [11-13]. The 
natural history of all these injuries is characterized 

by a progressive resolution, including the 
neurological symptoms previously mentioned 
which, in general, revert in 24 hours without 
sequels. The development of sequels depends on the 
duration of the thoracic compression. A prolonged 
compression is associated with increased mortality, 
mainly secondary to apnea and hypoxemia.

	 The diagnosis of traumatic asphyxia is 
made by clinical history and physical examination.  
The approach of these patients must be integral, 
initiating for assuring the airway, the patient must 
place supine with the head tilt to 30 degrees, in order 
to diminish intracranial pressure [8-12]. Oxygen 
therapy and fluids must begin at once and must 
consider the need to place mechanical ventilation 
according to patient requirements and extension of 
lung injuries [12-13]. We must not forget that this 
pathology is the result of a direct trauma on the 
thorax, therefore traumatic injuries as pulmonary 
contusion, hemothorax, pneumothorax, esophageal 
rupture, laceration of great vessels, myocardial 
contusion, flail chest, hepatic or splenic lacerations 
and injuries in pelvis must be rapidly ruled out. 

	 As shown [Fig.4], several lesions secondary 
to blunt chest trauma there has been described. 
Rib fractures constitute a major part of blunt chest 
trauma and each additional rib fracture is associated 
with an increasing likelihood of developing 
complications. Respiratory complications develop 
in the setting of rib fractures as a consequence of 
splinting of the thorax from pain and mechanical 
instability resulting in inadequate ventilation. 
Even an isolated rib fracture is associated with 
significant consequences, particularly in the elderly 
population. This causes decreased lung volumes, 
atelectasis, and may progress to pneumonia, 
respiratory failure, need for prolonged ventilation 
and possible death. The majority of reviewed 
papers recommended a multi-disciplinary approach 
including chest physiotherapy, analgesic and 
surgical intervention; depending upon the number 
and clinical presentation of the patient [14].

Roberto Ochoa-Jiménez et al.Perthes´ Syndrome: Traumatic Asphyxia
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	 Pulmonary contusion is another 
consequence commonly observed in these patients. 
Generally they develop in the first 24 hours and 
it resolves in approximately 1 week. In one third 
of the cases there are not evident findings of this 
pathology in initial radiological studies, so the 
recommendation is to reassess the patient with serial 
physical examinations and radiological studies. 
Managing of the pain and chest physiotherapy 
are the cornerstones of the treatment. Mechanical 
ventilation should be considered on basis of 
patient´s clinical scenario. Another frequently 
associated complication is pneumothorax, which 
is a purely clinical diagnosis; the patient may 
have tachypnea, hypoxia, decrease or absence of 
breath sound or unilateral lung hyper-resonance. 
The management include placement of a chest 
tube. Another possible finding in these patients 
corresponds to hemothorax, the initial managing of 
it is also placement of a chest tube, nevertheless an 
immediate drainage of  ≥1500 mL and state of shock 
are indications of emergent thoracotomy as the 
next step [15]. If pneumo-mediastinum is related, 
it is necessary to fulfill an esophagogram, in order 
to detect an esophageal rupture that, in case of 
being associated, must proceed to prompt surgical 
treatment. When there are associated injuries of 
great vessels or structural cardiac injuries, the 
patient must undergo immediate surgery [16].

	 The prognosis of these patients generally 
is favorable, however the morbidity and mortality 
depends on several factors including the age of 
the patient, duration of compression, severity of 
pulmonary injuries and existence of associated 
injuries specifically those that involve the 
cardiovascular system or central nervous system 
[5,8,11].

Conclusion

The diagnosis of traumatic asphyxia is made by the 
clinical manifestations of increased craniocervical 
pressure associated with blunt chest trauma. The 

approach of the patients should be multidisciplinary. 
We must recognize and treat potential life threating 
associated lesions. The prognosis is usually 
favorable and depends on several factors such as 
age, time of compression and associated injuries.
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