Lumbar Puncture as a Cause of Tension Pneumocephalus,
Pneumorrachis, and Sacral Meningocele infection Leading to Death:
An Extremely Rare Case Report.
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Abstract

Although it was first described over 100 years ago,Jumbar puncture is still an important diagnostic tool for a variety of infec-
tious and noninfectious neurologic conditions.With the widespread use of this common and relatively safe performed medical

procedure, minor and major complications can occur even when standard infection control measure

a——____.




INTRODUCTION

Lumbar puncture is a relatively safe procedure that can have at times minor to major complications including
by frequency: backache (25 %), headache (22 %), and severe radicular pain (15 %) [1].

Pneumocephalus and pneumorrachis whose main cause is trauma can occur very rarely after iatrogenic
procedures such as accidental dural puncture, during lumbar epidural anesthesia, and following epidural
steroid injections [2].

Anterior sacral meningocele is a congenital defect within the spectrum of spinal dysraphism. It is defined
by a herniation of the dural sac through a bony defect of part of the anterior sacral wall. depending on its
content: It is referred to as meningocele, myelocele, or meningomyelocele [3].

The literature search revealed only a very few reported cases of pneumocephalus and pneumorrachis after
lumbar puncture [4] and no case of association with anterior sacral meningocele (ASM).

Our case is the first to describe an anterior sacral meningocele infection with tension pneumocephalus
following a lumbar puncture which has been associated with multiple unsuccessful attempts at obtaining
CSF in a 33-years-old female with no previous history.

CASE PRESENTATION:

A 33 years-old female patient, with chronic constipation history, without other pathological medical or
surgical history, was admitted to the emergency department for management of suspected meningitis with
symptoms starting 1 week ago, she was first admitted to a private clinic where several attempts of lumbar
puncture were realized without success then she was referred to our structure for further care.

Physical examination upon admission revealed a confused patient with a GCS of 14. Hemodynamic and
respiratory values were normal, with 115/75 mmHg of blood pressure, pulse rate (PR) of 69, respiratory
rate (RR) of 15, and persistent fever at 38,9° (Oral). The neurological examination objectives a persistent
meningeal stiffness, segmental muscular strength preserved in the upper limbs and rated at 2/5 in the lower
limbs, superficial and deep sensitivity preserved with osteotendinous reflexes abolished in the lower limbs.

Biologically, the complete blood count cell showed a WBC of 16 x 109 /L [Reference range: 4.5-11.00 x10° /1],
a hemoglobin level of 11.9 g/dL [Reference range: 10-15.5 g/dl], and a platelet count of 185 x 10° /L
[Reference range: 150-400 x 10° /L]. C-reactive protein (CRP) was elevated to 350 mg/L [Reference range
< 4].Urea, electrolytes, and creatinine were in normal values. The diagnosis of meningitis was confirmed on
CSF analysis, which revealed an elevated protein and white blood cell count, and low glucose level, culture
was positive for S. Pneumonia.

A contrast-enhanced brain CT scan was performed and revealed a significant supratentorial and infratentorial
pneumocephalus with a mass effect on the cortical sulci responsible for a tonsillar herniation through the
foramen magnum ( Figure 1).






The patient was hospitalized. Treatement with 3rd generation cephalosporin and osmotic therapy was
initiated. 3 days later, she developed severe diffuse abdominal pain with the inability to have a bowel
movement or pass gas. Contrast-enhanced abdominal CT scan was performed, revealing the presence of a
pre-sacral formation with hydro-aerial content realizing an air-liquid level, with a contrast-enhanced wall,
and measuring about 116 x 110 x105 mm ( transverse diameter, anteroposterior diameter, and height). This
formation fuses posteriorly through the right conjugation foramen of S3 with extension into spinal canal
extending to the level of D5, and individualization of bony defect of the rest of the right sacral wing.

The CT also revealed an important bowel and colonic distension containing hydroaeric levels and measuring
about 13 cm in maximum diameter at the level of the sigmoid colon upstream of a recto-sigmoid fecaloma ,
with this huge distention the risk of colonic perforation is to be expected.

We concluded to a presacral collection with intra-canal extension with sacral bone defect evoking an infected
anterior sacral meningocele resulting in sacral meningocele abscess ( Figure 2).






A follow-up brain CT scan was also performed revealing resolving of preceding pneumocephalus , and ap-
parition of bilateral subdural hygroma relating to brain hypotension (Figure 3).

On day 7 of her admission the patient presented a clinical and biological deterioration with a GCS of 9, a
WCC of 23.000 and a CRP of 490 complicated by a refractory septic shock leading to death.

DISCUSSION:



Lumbar puncture is an important diagnostic tool for a variety of infectious and non-infectious neurologic
conditions. It consists of the collection of cerebrospinal fluid (CSF) from the lumbar subarachnoid space for
diagnostic and/or therapeutic purposes.

The number of indications for lumbar punction has decreased with the advent of new neuroimaging proce-
dures including computed tomography (CT) scans and magnetic resonance imaging (MRI), but urgent LP
is still indicated in the diagnosis of Suspected central nervous system infection including meningitis [5].

With the widespread use of this common and relatively safe performed medical procedure, minor and major
complications can occur even when standard infection control measures and good techniques are used, includ-
ing post lumbar puncture headaches, Infection, Bleeding, Cerebral herniation, radicular pain or numbness,
Late onset of epidermoid tumors and pneumocephalus in extremely rare cases,

Pneumocephalus refers to the existence of air in the cranial cavity. The term tension pneumocephalus is
applied to intracranial air causing mass effects and some abnormal neurological signs. Head trauma with
breach or tearing of the dura is the most frequent causes of pneumocephalus, followed by infections tumors
eroding the base of the skull, and post-surgical interventions. Pneumocephalus has also been reported
following lumbar punctures and lumbar epidural injections and, rarely, after lumbar spine surgery, usually
due to a dural tearing [6-7]

Two theories have been proposed to explain the pathogenesis of pneumocephalus :

Dandy’s ball valve theory: Unidirectional movement of air from the external environment into the cranial
cavity when the intracranial pressure is exceeded by the extracranial pressure frequently found in trauma or
skull interventions.

Horowitz and Lunsford’s inverted soda bottle effect : Excessive loss of cerebrospinal fluid due to phys-
iological drainage during Valsalva or via a lumbar drain results in low intracranial pressure and entrapment
of air in the vacuum created within the skull.

In our case, we suspect the inverted soda bottle effect with low intracranial pressure can be related to the
anterior sacral meningocele accidentally discovered in our patient.

Anterior sacral meningocele is a congenital defect within the spectrum of spinal dysraphism. It is defined
by a herniation of the dural sac through a bony defect of part of the anterior sacral wall. Herniation of the
meninges through bony defects most often occurs as a result of dorsal deformities located in the posterior
part of the lower back. Still, it can also develop along the thoracic or cervical spine, the anterior surface of
the sacrum, or through facial bone defects or the skull vault. The sac is made of an external dural membrane
and an internal arachnoid membrane, and contains cerebrospinal fluid, Rarely, it may also contain neural
material, and is then called myelomeningocele. (8]

Anterior sacral meningocele is uncommon, and its diverse presentations can bring patients to the attention
of a large group of specialists. The most frequent symptoms are lower back and Pelvic pain, constipation,
dyspareunia, and urinary incontinence. Such symptoms are due to pressure exerted by the anterior sacral
meningocele on the sacral nerve roots, rectum, bladder, or genitals. Two other characteristics that may
indicate Anterior sacral meningocele are Headaches and Meningitis. Intermittent headaches are due to
alternating intracranial hyper and hypotension; intracranial hypertension is due to emptying of the anterior
sacral meningocele into the subarachnoid space during an increased intra-abdominal pressure while the
intracranial hypotension is secondary to the refilling of the ASM.

Anterior sacral meningocele-associated meningitis can be spontaneous or iatrogenic and is frequently polymi-
crobial and recurrent. [9-10-11].

CONCLUSION

Multiple complications can occur after lumbar puncture, of which pneumocephalus and pneumorrachis are
among the rarer ones. Our patient has the particularity of having an occult meningocoele which fuses



through the medullary canal. Pneumocephalus, in this case, can be explained according to the theory of
inverted soda bottle.

Steps that can be taken that might prevent this from occurring include performing the lumbar puncture in
the lateral position and avoid iterative lumbar punctures if it is hardly feasible.

ABREVIATIONS :

ASM : anterior sacral meningocele

WBC : white blood count

PR : pulse rate

RR : respiratory rate

S pneumoniae : Streptococcus pneumonae
CT : computed tomography

LIST OF ABBREVIATIONS:
DECLARATIONS:

The authors do not declare any conflict of interest
Ethics approval and consent to participate
Not applicable

CONSENT FOR PUBLICATION

Written informed consent was obtained from the child’s parents, and legal guardian for publication of this
case report and any accompanying images. A copy of the written consent is available for review by the
Editor-in-Chief of this journal.

Awvailability of data and materials

The data sets are generated on the data system of the CHU Hassan II of Fes, including the biological data
and the interventional report.

Competing interests

The authors declare that they have no competing interests
Funding

No source of funding was received

Author’s contribution

Acknowledgments

REFERENCES

[1)Ruff RL, Dougherty JH Jr. Complications of lumbar puncture followed by anticoagulation. Stroke 1981;
12:879.

[2] Yesilyurt M, Dostbil A, Sakci Z, Ince I, Ogul H. Postpartum intraventricular pneumocephalus following
epidural anaesthesia. Br J Hosp Med (Lond). 2021 May 02;82(5):1 .

[3] F. Villarejo et al. Anterior sacral meningocele: review of the literature

[4] Guarino AH, Wright NM. Pneumocephalus after a lumbar epidural steroid injection. Pain Physi-
cian. 2005;8(2):239-241.



[5) Gorelick PB, Biller J. Lumbar puncture. Technique, indications, and complications. Postgrad Med 1986;
79:257.

[6] Yun JH, Kim YJ, Yoo DS, Ko JH. Diffuse Pneumocephalus : A Rare Complication of Spinal Surgery. J
Korean Neurosurg Soc. 2010;48:288-290.

[7] Osborn AG, Daines JH, Wing SD, Anderson RE : Intracranial air on computerized tomography. J
Neurosurg 1978;48:355-359.

[8] Adson AW: Spina bifida cystica of the pelvis: Diagnosis and surgical treatment. Minn Med
[9] Kivilevitch Z: Anterior sacral meningocele [Accessed 10 December 2006].

[10] Buxton N, Bassi S, Firth J. Anterior sacral meningocoele presenting as a peri-anal abscess. J R Coll
Surg Edinb 2002; 47: 582— 584.

[11] Dios Seoane J, Amaro S, Fantini MG, Blanco A, Lopez L, Rodino A, Rossi E, Vasquez A, Diaz J, Goy-
anes V, Dios Garcia V. Anterior sacral meningocele with Currarino’s syndrome: report of two cases. Neu-

rocirurgia 2002; 13: 455— 462; Discussion 462.



