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Article history: BACKGROUND: Trauma-related pneumocephalus and subcutaneous emphysema are relatively common,
Received 1 November 2019 but pneumocephalus and pneumorrachis that occur without surgery are very rare. We present a case of
Received in revised form 29 January 2020 pneumorrachis and pnemocephalus developing in the literature for the first time after stabbing from the
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Available online 19 February 2020 anterior cervical region and prov1dmg improvement with conservative treatment.

CASE PRESENTATION: A 42-year-old male patient was brought to the emergency department after stabbed
in the neck. Anteromedial injury of the sternocloid muscle was followed by two lacerations with active

{’(reljé‘:‘:rcggrsérachis bleeding from the same site. The patient was unconscious (Glasgow coma score 8(E2, M4, V2). The patient
Prumocephalus was intubated. Bleeding foci and lacerations were repaired in the emergency. Cranial, cervical, thoracic
Neck injury and lumbar non-contrast computed tomography scans were performed. Moderate pneumocephalus was

Stabbing seen in the subarachnoid space in the anterior of the bilateral frontal lobe and in the suprasellar cistern
region. Pneumorrachis was seen in C2-C7 levels of cervical spinal canal. The patient was pentotalized.
100% oxygen treatment for 6 h was given from the ventilator in intensive unit. After 72 h, cranial, cervical,
thoracic and lumbar CT were performed. Pneumorrachis and pneumocephalus were fully recovered.
CONCLUSION: Pneumorrachis is usually asymptomatic and is self-limiting. It is a radiological diagnosis
and is not a clinical diagnosis. CT scan is considered the preferred diagnostic method for reliable and rapid
detection of pneumorrachis. In case of coexistence, The physician should be alert to diagnose and treat
the underlying cause for related injuries.In such cases, successful results can be obtained with hyper-oxy
therapy (100% oxygen inhalation) and antibiotic prophylaxis without the need for surgical treatment.

© 2020 The Author. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Background anterior cervical region. This study was written in accordance with
SCARE criteria [10].

Traumatic pneumocephalus and subcutaneous emphysema are
relatively common. Pneumorrhachis refers to the presence of gas
within the spinal canal (either intra- or extradural). It is rare. How-
ever, pneumocephalus and pneumorrachis seen without surgical
intervention is a very rare condition [1]. Gordon and Hardman
were the first to describe the intraspinal air phenomenon [2].
Pneumorrachis can also occur iatrogenically, secondary to pneu-
mothorax, pneumomediastinum, pneumocephalus, subcutaneous
emphysema, intestinal perforation, or postdiskectomy [3]. Very few
cases of pneumorrachis associated with head trauma have been
reported [4], but no case of pneumocephalus and pneumorrachis
without fracture after neck trauma has been found in the literature.

In most cases, pneumorrachis is not associated with neurolog-
ical symptoms [5]. Due to many etiologies, there is no definitive
treatment. The first time in the literature, we present a case that
provides an uneventful improvement with conservative treatment
after pneumorrachis and pnemocephalus after stabbing from the

2. Case presentation

A 42-year-old male patient was admitted to the emergency
department after stabbed in the neck. After anteromedial injury of
the sternocloid muscle, two lacerations with active bleeding from
the same site (one of 5cm in length and two on the paraspinal
muscle of the left lumbar L2-4) were present. There were mini-
mal contamination on the wound edges. The patient’s examination
revealed stabbing in the neck and lumbar region. The scars on the
lumbar region were related to the skin. However, neck injury was
deeper. There was no other injury. On examination, the patient was
unconscious (Glasgow coma score:8(E2 M4 V2)). Pulse rate was
65 per minute and blood pressure was 110/67 mmHg. Intravenous
fluid and medical treatment were initiated. The lacerations in the
emergency room were repaired under aseptic measures. Cranial,
cervical, thoracic and lumbar non-contrast computed tomography
(CT) scans were performed in the emergency department. Moder-
ate pneumocephalus was seen in the subarachnoid spaces of the

E-mail address: dr_-mhakgul@yahoo.com suprasellar cistern region in the anterior of the intracerebral bilat-
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Fig. 1. a. Noncontrast axial cervical CT shows pneumorachis in cervical C3 level (red arrow). b. Noncontrast axial cervical CT showed no improvement of pneumorrachis on

the C3 level at 72 h (red arrow).

Fig. 2. a. Noncontrast axial cranial CT showing pneumocephalus in the frontal region of the brain and in the subarachnoid space (red arrow). b. Noncontrast axial cranial CT

showing disappearance of pneumocephalus at 72 h (red arrow).

eral frontal lobe. No cranial fracture was observed. The air levels
were observed in the retrofaringeal region and in the neighbor-
hood of the trachea until deep neck fascia in the cervical region.
In addition, pneumorrachis was seen in cervical spinal canal C2-
C7 levels. There was no evidence of fracture or subluxation in the
cervical, thoracic and lumbar spine (Fig. 1a,b). The patient was intu-
bated. Intravenous analgesic and antibiotic treatment was started.
In addition, 100% oxygen from the ventilator was given for 6 h for
the treatment of pneumocephaly and pneumorrachis. Four limbs
were moving. There was no neurological deficit. It was pentotal-
ized for 24 h due to loss of consciousness. Pentothal was stopped at
48th hour. In the sixth hour of pentotal discontinuity, the patient’s
neurological examination revealed gks: 11 (E4 M6 V1e). He's con-
scious. He left the ventilator and was then extubated. The patient’s
neurological examination was normal after extubation (GKS: 15 (E4
M6 V5). After 72 h, cranial, cervical, thoracic and lumbar CT were
performed. Pneumorrachis and pneumocephalus were completely
resolved (Fig. 2a, b). He was discharged 4 days after admission.
There were no problems in the late period. He was completely
asymptomatic at three months follow-up.

3. Conclusion

Pneumorrachis is a rare radiological finding with different eti-
ologies and possible pathways to the spinal canal. The case of
intraspinal air is defined in various terms such as intraspinal
pneumococcus, spinal epidural and subarachnoid pneumatosis or
traumatic pneumomyelogram [1-3]. The term Pneumorrhachis

was first described by Newbold et al. in 1987 [7]. There are
only a few literature related to injuries. With the emergence of
advanced imaging techniques such as computed tomography, such
cases can be more easily identified. There are several reasons for
the etiology of pneumorrachis. Pneumorrachis; Traumas (pneu-
mothorax, pneumomediastinum, pneumocephalus, subcutaneous
emphysema, intestinal perforation), high intrathoracic pressure
and various respiratory diseases causing barotrauma, surgical or
diagnostic procedures, malignancies, infections with gas-forming
organisms and idiopathic diseases are known to occur due to vari-
ousreasons [3].In our case, we present the case of pneumocephalus
and pneumorrachis after stabbing in the anterior region of the neck
for the first time in the literature.

Goh et al. showed special attention to distinguish between
air in the subarachnoid space and air in the epidural space,
since both conditions had different clinical effects. Epidural air is
generally harmless in itself, while subarachnoid pneumorrachis
is an indication of serious injury and is commonly associated
with pnemocephalus [5]. Traumatic subarachnoid pneumorrachis
develops as secondary to pneumocephalus. However, in our case,
it is seen that air passes through the cervical region to the cranium
only after the neck injury without any cranial fracture with cranial
dural rupture. The air can go into the cervical subarachnoid space
or further when the intracranial compartment and the spinal canal
are in contact with the trauma. This communication was demon-
strated by Dandy, with the use of air as a negative contrast agent to
the lumbar subarachnoid space for diagnostic pneumoencephalo-
gram [8]. Pneumorrachis is usually asymptomatic and is primarily
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radiographic and is not a clinical diagnosis. A CT scan is considered
the preferred diagnostic method for the reliable and rapid detec-
tion of pneumorrachis. However, it may be difficult to distinguish
between epidural emphysema and subarachnoid pneumorrachis
on CT. MRI or contrast-enhanced CT may be required for differen-
tiation. Traumatic pneumorrachis is an indication of serious injury
and its presence should alert the treating physician to carry out
diagnostic work for related injuries. Due to its rare and diverse eti-
ologies, there is no clear guideline for its treatment and is largely
based onindividual case reports. Cervical pneumorrachis with head
trauma has not been reported to be associated with neurologi-
cal deficits. Yousaf et al. reported radicular symptoms associated
with pneumorrachis and reported that they successfully treated
this case with oxygen [6]. The presence of traumatic subarach-
noid pneumorachis indicates an obvious damage with a 25% risk of
meningitis. Intravenous antibiotics can be initiated to prevent this
possible complication. For important or persistent cerebrospinal
fluid leakage, treatment with patch repair or temporary lumbar
drainage can be performed [9]. If general anesthesia is required
in such a patient, the anesthetist involved should not use inhaled
nitrous oxide, causing an increase in intracranial pressure after
spreading into air-filled cavities. In a few literature it is stated that
additional oxygen therapy is used to facilitate air absorption [3-5].

This report aims to raise awareness about pneumorachis and
pneumocephalus among neurosurgeons. Pneumorrachis is usually
asymptomatic and self-limiting. In case of coexistence, the physi-
cian should warn the physician to diagnose related injuries and to
treat the underlying cause. For these cases, successful results can
be obtained with hyper-oxic therapy without surgery (with 100%
oxygen inhalation) and prophylactic antibiotics.

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.
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