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COMPLETE SACRAL SPINA BIFIDA OCCULTA fortuitously DISCOVERED IN A TRAUMA 
PATIENT (Abstract): Sacral spina bifida occulta (SSBO) is a defect occurring during embryonic 
life when the neural tube develops. It consists of o complete lack of the posterior wall of the sacral 
canal, which anatomically is represented by the median sacral crest. This condition belongs to a 
larger group of pathologies named spina bifida, the latter comprising also the meningocele and 
the myelomeningocele. In this paper we present a totally asymptomatic complete SSBO in a 47-
year old patient with multiple traumas that arrived at “Sf Spiridon” Emergency County Hospital 
in Iasi, Romania. He experienced an accidental fall from approximately 1.5 - 2.0 metres and we 
managed to discover his sacral defect during the CT scans he underwent in the Radiology Depart-
ment. We present the axial and the reconstructed CT images and discuss the anatomy of the sacrum 
in both complete and incomplete SSBO, pointing towards possible complications that might arise 
in case of injury at this level. We have reviewed the related literature on PubMed discovering the 
controversies amongst classification and the methodological approach of this condition. Several 
data is presented comparatively and an emphasis is done on the prevalence of this rare finding in 
several anthropological studies, based on archaeological sites from abroad and even located in our 
city, Iasi. Key-words: NEURAL TUBE DEFECT, SACRAL CANAL, MEDIAN SACRAL 
CREST, MENINGES, ASYMPTOMATIC SACRAL SPINA BIFIDA

INtROduCtION
Sacral spina bifida occulta (SSBO) is a deve-

lopmental defect characterized by an incomplete 
closure of the sacral canal (canalis sacralis), 
which represents anatomically the continuation 
of the vertebral canal (canalis vertebralis) in 
the sacrum. (1). It belongs to a diverse family 
of neural tube defects named spina bifida, all 
of them having a common characteristic of lack-
ing the posterior wall of the vertebral canal, 
corresponding to the spinous process (proces-
sus spinosus) and part of the vertebral arch 
(arcus vertebrae).

According to the length and location of the 
missing osseous tissue, there are several pos-
sibilities for the spinal meninges to herniate 
outside the vertebral canal. Even if this can 
happen at any level, most of cases occur espe-

cially at lumbar to sacral level (2). In regards 
to the hernial involvement of the meninges and 
the nervous tissue, there are three types of 
spina bifida. The mildest type, which can also 
be asymptomatic, is called occulta, as the me-
ninges either herniates very little or does not 
at all. The other two types are generaly diag-
nosed in intrauterine life or immediately after 
birth and consists of a herniated pouch contain-
ing only the meninges (meningocele) or both 
the meninges and the spinal cord (myelomenin-
gocele). In a meningocele the spinal cord re-
mains within the boundaries of the vertebral 
canal and the spinal nerves are not stretched or 
damaged. In a myelomeningocele the spinal 
cord herniates out of vertebral canal tractioning 
also the spinal nerves. These patients often 
require a multidisciplinary approach, as the 
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spinal cord and the spinal roots are presented 
without any skin, or are covered by a thin lay-
er of leptomeninges (2, 3).

During embryonic life, the formation of the 
brain and spinal cord begins with the formation 
of the neural crests that extend caudally. It 
adhere from one side with the other to form the 
neural tube, which will continue to evolve in 
the central nervous system structures.

If these interconnected processes are dis-
turbed by either genetic or environmental fac-
tors neural tube defects can occur affecting also 
the development of the vertebral canal. Spina 
bifida represents according to Copp et al. “the 
most common nonlethal malformation in the 
spectrum of NTDs and has an incidence gener-
ally around 0.5 per 1,000 births” (2).

The most important environmental factor 
which could lead to this malformation is the 
lack of folic acid in the dietary intake of the 
mother. A study published in Lancet revealed 
that almost 70% of spina bifida cases can be 
prevented by administration of supplementary 
folic acid to the mother, during the periconcep-
tional period (4). 

Mohd-Zin et al. has studied the viable forms 
of neural tube defects in mice and demonstrat-
ed that there are 74 gene in mice that regulate 
very specifically the occurrence of spina bifida. 
His study concludes that “the take home mes-
sage” is that if some of these genes become 
disturbed, spina bifida can develop. A second 
important assumption of the study concerns the 
parallels one can draw between how this genes 
interact in mice and how they could interact in 
humans (5).

Complete SSBO is a very rare occurrence 
of the sacral canal defect, compared to the so 
often incomplete lack of just a part of the me-
dian sacral crest (crista sacralis mediana). The 
latter form of SSBO, where it still exists some 
part of the sacral canal, and which accounts for 
almost all cases, has a prevalence of 12.4% in 
a large population (6).  

In the present paper we present a totally 
asymptomatic complete SSBO in a patient with 
multiple trauma. We managed to discover his 
sacral defect during the CT scans he underwent 
due to an accidental fall in 2019.

CASE PRESENtAtION
A 47 year old male was admitted to the 

emergency department at “Sf. Spiridon” Emer-
gency County Hospital in Iasi, Romania, fol-

lowing a trauma due to an accidental fall from 
approximately 1.5 - 2.0 metres. In the emer-
gency room the patient was alert displaying a 
Coma Glasgow Score of 15 and was diagnosed 
with head injury and thoraco-abdominal trau-
ma. The patient told he does not remember the 
moments after the accident took place, so it was 
reasonably to conclude that the head trauma 
was followed by loss of consciousness. His past 
medical history was unremarkable.

Airway was clear, oxygen saturation was 96%, 
but patient was breathing in with difficulty, with 
a frequency of 19 breaths per minute. He was 
displaying a limitation in the thoracic cage ex-
pansion due to pain in the right thorax. Lungs 
were clear, but on the left anterior chest wall, 
specific sounds for broken ribs were heard and 
the thorax was painful at palpation. 

Regarding circulation, heart rate was 92 beats 
per minute, systolic blood pressure was 157 / 
98 mmHg, and the ECG revealed a normal 
sinus rhythm. Neurologically, the patient did 
not display any sensory or motor deficits and 
the only complaint was headache. There were 
no signs of increased intracranial pressure.

A full blood count and a FAST (Focused 
Assessment with Sonography for Trauma) ex-
amination of the abdomen were performed on 
site, revealing no signs of acute intra-abdominal 
bleeding. After that, the patient was referred 
for further computed tomography (CT) scan of 
head, thorax, abdomen and pelvis. Interdisci-
plinary consultations with a general surgeon 
and a neurosurgeon were arranged.

Head CT scan revealed a few areas with 
aspect of cerebral contusion in the right tem-
poral occipital region of the brain and several 
areas of pronounced contusion in the left tem-
poral and frontal lobes. There were not any 
signs of haemorrhagic progression at the mo-
ment of examination, but a new scan was sug-
gested at 24 - 36 hours, should the clinical 
circumstances change. The thoracic scan dis-
played costal fractures with minimal local 
bleeding at the level of the 6th, 7th, 8th and 9th 
ribs on the anterior axillary line of the right 
thorax. No haemothorax or pneumothorax was 
present. 

At both abdominal and pelvic level there 
were no traumatic lesions observable on the CT 
scan at the moment of examination. However, 
the scan revealed an osseous developmental 
defect of the sacrum, objectified by the entire 
missing, from S1 level to S5, of the median 
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sacral crest and paramedian sacral grooves, bi-
laterally, except S3 level where the loss of os-
seous substance is reduced to median sacral 
crest (fig. 1). 

The defect corresponds to spinous process 
and laminas of an undamaged vertebra. All four 
dorsal sacral foramina were present and both 
intermediate sacral crest and lateral sacral crests 
had an aspect within normal limits, on both 
sides (fig. 2).

Following the interdisciplinary consultations, 
decision was taken to admit the patient on the 
thoracic surgery ward with neurosurgical re-eva-
luation at 24 hours. The admission diagnosis 
was: multiple trauma following an accidental 
fall with loss of consciousness, brain contusion 
with risk of haemorrhagic progression in the 

fig. 1. Successive axial sections in bone window settings – a. S1; b. S2; c. S3; d. S4; e. S5.

fig. 2. 3D CT reconstruction of the pelvis – posterior view.

left temporal and frontal lobes, thoraco-abdom-
inal contusion with consecutive fractured (6th 
to 9th) ribs on the right side, asymptomatic 
sacral spina bifida.

At 24 hours after admission patient did not 
display any signs of increased intracranial pres-
sure sensory or motor deficits. Conservative 
treatment approach for the broken ribs was 
chosen and neuro-protective medication togeth-
er with steroidal anti-inflammatories were ad-
ministrated to fight any possible cerebral oede-
ma and sustain nervous cell metabolism. The 
patient displayed a good evolution and pain 
management was achieved with paracetamol 
and oral opiates (tramadol). Non-steroidal anti-
inflammatories were avoided in the first 48 
hours due to the increased risk of intracranial 
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bleeding. After 7 days the patient was dis-
charged home with oral painkillers as required, 
thoracic elastic bandage and an arm sling for 
the right elbow to limit the movement in the 
right hemi-thorax. Follow up was arranged af-
ter 30 days and indication for a non-urgent 
consultation with a neurosurgeon was given in 
relation with the fortuitous discovery of his 
sacrum bone defect.

dISCuSSIONS 
The patient in this case study was unexpect-

edly diagnosed with spina bifida in the sacrum 
following an emergency pelvic CT scan after 
the trauma he suffered from an accidental fall. 
He was a healthy individual with unremarkable 
past medical history, and he has never encoun-
tered any problems triggered by this osseous 
developmental defect of the spine.

As an anatomical particularity in the present 
case, the non-existence of the median sacral 
crest (crista sacralis mediana) and both-side 
paramedian sacral grooves was noticed. The 
bone tissue is missing entirely from the supe-
rior posterior part of the sacrum towards the 
inferior level, where a normal variant of the 
sacral canal (canalis sacralis) would finish (fig. 
1 and 2). 

Normally, median sacral crest, which forms 
the posterior wall of the sacral canal, finishes 
variably at the level of junction between the 4th 
and the 5th sacral vertebras. The medial poste-
rior wall of the sacral canal at the 5th sacral 
vertebra is regularly missing, and that opening 
is called sacral hiatus (hiatus sacralis). The 
term is used mainly because the intermediate 
sacral crests (crista sacralis intermedia) are still 
present bilaterally, together with a small part 
of bony lamina, situated medially in relation to 
the intermediate sacral crests, and which con-
tinue the paramedian sacral grooves, on both 
sides. These two structures bear the name of 
cornu or horn of sacrum (cornu sacrale). They 
continue to extend downwards near the apex of 
sacrum (apex ossis sacri), to articulate the 
horns of the coccyx. 

So, the sacral hiatus corresponds to the in-
ferior opening of the sacral canal. The inferior 
part of the median sacral crest, at the very place 
where it finishes, is named apex of the sacral 
hiatus. Moreover, it is not unusual for the sacral 
hiatus to begin from a higher level, correspond-
ing to the 3rd sacral vertebra. Higher levels 

where sacral hiatus could start are referred as 
sacral spina bifida oculta (SSBO). In this as-
pect, agreement has not been reached regarding 
what represents a normal variant and what can 
be considered a birth defect of the sacrum (7). 

The sacral hiatus at the level of S5 does not 
contain the dural sac, but only the filum termi-
nale. Normally, the dural sac ends near S2 in 
adults. Below that level, one can find in the 
sacral canal, besides the filum terminale, the 
lower sacral nerve roots, extradural fat and vas-
cular plexiform structures. The posterior sac-
rococcygeal ligament lays behind and covers the 
sacral hiatus. Externally, this ligament is cov-
ered by fatty tissue and skin. It is obvious that 
in the case that the apex of the sacral hiatus is 
located above S2 or if the median sacral crest 
is missing entirely, the dural sac remains with 
no hard bony protection.

Albrecht et al. refer the sacral spina bifida 
occulta of the sacrum as the most common type 
of spinal deformity, mostly being asymptomat-
ic. They X-rayed 53 Australian cadavers to find 
the frequency of SSBO. The sacral hiatus was 
opening at a level raging from S3 to S5, with 
most of the samples located at S4 and S5 for a 
total of 94% of the samples. Only 2 sacrum 
bones (4%) were having a SSBO from S2 to 
S5, and not a single one was found to have a 
complete opening from S1 to S5 (8).

A study made by the colleagues from “Al. 
I. Cuza” University Iasi, revealed the occur-
rence of SSBO in the local population, analys-
ing 947 skeletons from the medieval and post-
medieval (15th to 19th century) burial sites of 
Iasi City in North-East Romania. They found 
261 preserved sacra with an incidence of SSBO 
of 3.83%. Out of the 10 samples with sacral 
defects, only one sacrum belonging to an adult 
male had a complete S1 to S5 SSBO. That 
would count for an incidence of 0.4% in the 
population. Another conclusion that arouse from 
the study was that male are 4 times more af-
fected than females (9).

Another archaeological study in 2019, about 
SSBO prevalence in a population sample in 
Dakhleh Oasis, Egypt, from Third Intermediate 
Period (ca. 1070–664 B.C.) to Roman Periods, 
analysed 442 adult sacra and concluded that it 
was present in 15.6% of the samples. This 
percent is a large number as it encompasses all 
sacral levels where the sacral hiatus appears, 
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without differentiating for complete osseous 
defect. Moreover, the authors recognise that 
“methodological differences in scoring SSBO 
prevent effective comparative study” (7).

In contrast with the studies which report a 
high incidence of SSBO, a paper from 2018 
focusing on the spinal dysraphism at the Syrian 
Neolithic Site of Dja’de el-Mughara, reported 
only one case of complete SSBO (10). Several 
other case reports of complete SSBO appear in 
the literature, as apparently it is kind of difficult 
to find a group of patients with this condition 
to make an observational study (1, 11, 12).

Consensus of classifying different subtypes 
of SSBO has not been reached, as there is few 
information on this aspect in the literature. Eu-
banks and Cheruvu proposed in 2009 a clas-
sification in three grades (6), while Singh sug-
gested five subtypes of SSBO, where complete 
opening of the sacral canal would account for 
Type -1 (13).

The importance of diagnosing an asympto-
matic SSBO, in either complete or incomplete 
variants, relates with the need to perform dif-
ferent procedures in the region, like sacral nerve 
stimulation for faecal incontinence (14), or 
caudal epidural block (15, 16).

An asymptomatic form of complete SSBO, 
like the one present in our patient with multiple 
trauma, can become symptomatic should he 
encounter a trauma at the sacrum level, espe-
cially on the mid-sagittal line. In case of trau-
ma, dural sac which extends up to S2 can her-

niate through the open space delimited on both 
sides by the intermediate sacral crests. Cerebro-
spinal fluid can accumulate in the herniate 
pouch of dura mater or it can start leaking if 
perforation occurs. In such a situation the 
symptomatology becomes obvious as the pa-
tient experience a drop in the pressure of the 
cerebrospinal fluid. Roots of the sacral nerves 
can suffer damage inducing sensory and / or 
motor deficits in lower limbs, and quality of 
life can deteriorate if bladder and bowel disor-
ders occurs (11, 13, 17).

In relation to the discharge advice, our pa-
tient was provided relevant information about 
his newly discovered condition and the ways to 
prevent it becoming symptomatic. He was re-
ferred in a non-urgent manner to undergo an-
other neurosurgical consultation in the outpa-
tient clinic, to address all his concerns. 

CONCLuSIONS
Complete sacral spina bifida occulta is a rare 

condition in the general population and it is 
underdiagnosed because it can be asymptomat-
ic. When it is symptomatic, it can mimic an 
irritable bowel syndrome or urinary inconti-
nence, and the medical investigations can go 
sometimes a long way in spotting the real aeti-
ology for these problems.

We managed to diagnose this condition in 
an asymptomatic adult male in a non-targeted 
manner, since the patient underwent a pelvic 
CT scan, following a traumatic event.
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