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Cutaneous lesions in occult spinal
dysraphism—correlation
with intraspinal findings

Abstract Objects: This study was
conducted to investigate the frequen-
cy and type of cutaneous stigmata in
different forms of occult spinal dys-
raphism (OSD) and their correlation
to the underlying malformation.
Methods: Fourteen different forms of
spinal malformations were identified
in 358 operated patients with OSD.
Most frequent findings (isolated or in
combinations) were spinal lipoma,
split cord malformation, pathologic
filum terminale, dermal sinus, me-
ningocele manqué, myelocystocele
and caudal regression. Stigmata were
present in 86.3% of patients, often in
various combinations. Using a binary

logistic regression analysis, signifi-
cant correlations with distinct
malformations were found for subcu-
taneous lipomas, skin tags, vascular
nevi, pori, hairy patches, hypertri-
chosis, meningoceles and “cigarette
burn” marks. Conclusions: Cutane-
ous markers in a high percentage
accompany spinal malformations.
Due to the correlations of different
stigmata to distinct malformations,
they can aid the clinician in further
diagnostic and therapeutic work.
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Introduction

The term occult spinal dysraphism (OSD) summarizes a
group of rare developmental disorders of the spinal canal
and its contents, covered by a closed skin surface. The spi-
nal malformations are often associated with specific skin
lesions. The knowledge of these skin lesions can guide the
clinician to underlying spinal pathology.

In this study, we describe the different types of these
cutaneous markers. Their frequencies are analyzed in a co-
hort of 358 children with operatively confirmed OSD. In
contrast to previous studies, special focus is laid on corre-
lations of cutaneous markers with distinct intraspinal
malformations.

Patients and methods

Data from all children with closed spinal dysraphism who
underwent operation at the Department of Pediatric Neuro-

surgery in Würzburg (University of Würzburg) from 1985
to May 1999 were collected. Children with previous op-
erations were excluded from the study, since the native
appearance of the cutaneous lesion or the intraspinal find-
ings cannot be assessed properly in these patients. Children
with open spinal dysraphism were excluded as well. Based
on these criteria, 358 children were enrolled in the study.
Cutaneous stigmata were registered preoperatively with de-
scription of type and location of the lesion by the authors
and partially documented by preoperative photographs.

The type of spinal malformation was classified accord-
ing to preoperative magnetic resonance imaging (MRI) and
intraoperative findings in every patient.

Patients underwent operation at a mean age of 4.3 years
(range, 1 day to 18 years).

Correlations between cutaneous signs and intraspinal
malformations were statistically analyzed using binary lo-
gistic regression (SPSS statistic software).
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Results

Spinal malformations

The following entities were identified among our patients
in various combinations. Figures in brackets show the num-
ber of patients in whom a particular diagnosis was regarded
as the main neurosurgical finding: spinal lipoma (188), split
cord malformation (55), pathologic filum terminale (41),
dermal sinus (27), meningocele manqué (ten), myelocys-
tocele (eight), caudal regression (seven), spinal arachnoidal
cyst (four), meningocele (four), atresia of spinal canal and
myelon (four), ventral sacral meningocele (four), neuren-
teric cyst (three), primary tethered cord (two), dermoid
(two). The total number of each malformation clearly ex-
ceeded these figures since many occurred in various com-
binations. Most frequent combinations were spinal lipoma
or split cord malformation with pathologic filum terminale
(28 and 43 cases, respectively); other relevant combina-
tions are listed in Table 1.

Cutaneous lesions

The following 14 cutaneous abnormalities were differen-
tiated in our patients:

(1) Subcutaneous lipoma: localized additional subcuta-
neous fat tissue, presenting as soft “mass.” Lipomas can
be localized in the midline or lateralized to one side
(Figs. 1 and 2).

(2) Skin tag: appendix of the skin, consisting of lipofi-
bromatous tissue (Fig. 2).

(3) Deviation of the gluteal fold.
(4) Coccygeal pit: sacral dimple within the gluteal crease.

The base of the dimple projects to the coccygeal tip
(Fig. 3).

(5) Atypical dimple: this term summarizes dimples found
cranial to the gluteal crease or outside the midline, or
dimples with a diameter >5 mm.

(6) Porus: small, pointed opening on the skin surface.
Some dark hairs may grow within the pit (Fig. 4). A
porus does not project to the coccygeal tip.

(7) Skin dysplasia: areas of atrophic or hyperkeratotic skin
(Fig. 5).

(8) “Cigarette burn” mark: small scarified area of abnor-
mal skin (Fig. 6).

(9) Cutaneous hemangioma: true hemangioma in or adja-
cent to the midline.

(10) Vascular nevus: irregularly shaped, macular vascular
lesion with smooth surface (port-wine-stain nevi). The
reddish appearance completely blanches to diascopic
pressure (Fig. 1).

Table 1 Spinal malformations

Number of cases with the re-
spective malformation as most
relevant neurosurgical finding,
frequently associated lesions
and total number of patients
with the respective malforma-
tion as leading or associated
finding. Rare combinations (less
than 1% of patients) are not
separately specified. Hydro-
myelia was only seen as asso-
ciated finding
aPatients with split cord malfor-
mation without spur (type II), in
whom tethering of the spinal
cord was caused by pathologic
filum

Main diagnosis Number
of patients

Frequently associated
lesions

Total number of this malformation in all
patients (main diagnosis or associated)

Spinal lipoma 188 Filum (28), hydromyelia
(8), dermoids (4)

201

Split cord
malformation

55 Filum (39), lipoma (9),
hydromyelia (1)

64

Pathologic filum
terminale

41 Split cord malformation
(8),a meningocele (3)

115

Dermal sinus 27 Dermoid (17), pathologic
filum (2)

29

Meningocele
manqué

10 – 11

Myelocystocele 8 – 12
Caudal regression
syndrome

7 Myelocystocele (2),
hydromyelia (2)

10

Meningocele 4 – 10
Spinal arachnoidal
cyst

4 – 5

Atresia of spinal
canal and myelon

4 – 5

Ventral sacral
meningocele

4 Dermoid (2) 6

Neurenteric cysts 3 Not appropriate 4
Primary tethered
cord

2 Not appropriate 6

dermoids 2 Not appropriate 26
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(11) Depigmented macula: area of hypopigmented skin
(Fig. 2).

(12) Hairy patch: circumscript and pronounced tuft of long
hair, often in a triangular or rhomboid fashion (Fig. 7).

(13) Hypertrichosis: diffuse and less pronounced increase
in hairs in the lumbosacral area (Fig. 5).

(14) Meningocele: visible and palpable fluid-filled masses.
This “mass lesion” is, unlike lipomas, positive to di-
aphanoscopy (Fig. 8).

Cutaneous lesions were present in 309 of the 358 pa-
tients (86.3%). Single lesions were found in 115 patients,
and combined lesions in 188 patients. Six patients had atyp-

Fig. 1 Lumbosacral subcutaneous lipoma and irregularly shaped vas-
cular nevi

Fig. 2 Skin tag, subcutaneous lipoma and depigmented maculae

Fig. 3 Coccygeal pit in a newborn. Localized within the gluteal fold,
projection to the coccygeal tip shown

Fig. 4 Porus with some dark hair within the pit, combined with a
vascular nevus
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ical stigmata not classified above, such as bony protuber-
ance or an atypical “swelling” in the lumbosacral region.

Details and frequent combinations are summarized in
Table 2. Eighteen children had coccygeal pits, but with
only two of them as an isolated finding.

Correlation analysis

Using a binary logistic regression analysis, correlations be-
tween certain cutaneous stigmata and distinct intraspinal
malformations can be identified. All malformations were in-

cluded in this analysis, regardless of whether they were seen
as the main surgical finding or not. Odds ratios and level of
significance for relevant findings are presented in detail in
Table 3. Statistical analysis was not feasible due to the
limited number of cases for five spinal malformations (pri-
mary tethered cord, neurenteric cysts, atresia of spinal canal
and myelon, ventral sacral meningocele, spinal arachnoidal
cysts) and two skin markers (skin dysplasia, depigmented
macula).

Fig. 5 Skin dysplasia, surrounded by some diffuse hypertrichosis

Fig. 8 Meningocele with positive diaphanoscopy

Fig. 6 “Cigarette burn” mark of meningoceles manqué: small scar-
ified area

Fig. 7 Hairy patch
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Table 2 Frequencies and fre-
quent combinations of cutane-
ous stigmata in 358 patients

Since multiple combinations
occur, figures exceed total
number of patients. Associations
are listed if seen in at least 1%
of all patients
vasc. nevi Vascular nevi, cocc.
pit coccygeal pit, dev. rima ani
deviation of rima ani

Cutaneous
stigma

Total number of
occurrence of the
lesion

Number of
patients with
isolated finding

Frequently associated findings

Subcutaneous
lipoma

171 62 Vasc. nevi (52), skin retraction (22), tails (21),
deviation of rima ani (14), pori (4), hemangi-
oma (7), depigmentation (4), hypertrichosis
(3), cigarette burn mark (3), cocc. pit (7)

Vascular nevi 83 5 Lipoma (52), porus (16), retraction (9), tails (8),
hypertrichosis (8), hairy patch (6),
meningocele (3), dev. rima ani (5)

Dimple 38 2 Lipoma (22), tails (5), vasc. nevi (9), heman-
giomas (4), hairy patches (3), hypertrichosis
(3), cocc. pit (3), dev. rima ani (3)

Porus 31 7 Vasc. nevi (16), lipoma (4), hypertrichosis (10)
Skin tag 30 4 Lipoma (21), retraction (5), vasc. nevi (8), dev.

rima ani (3)
Hairy patch 29 4 Vasc. nevi (6), meningocele (3), dysplasia (3),

skin retraction (3)
Hypertrichosis 27 4 Porus (10), vasc. nevi (8), simple dimple (5),

skin retraction (3), lipoma (3)
Deviated
gluteal fold

21 3 Lipoma (14), vasc. nevi (5)

“Cigarette
burn” mark

20 10 –

Coccygeal pit 18 2 Lipoma (7), skin retraction (3),
hypertrichosis (5)

Hemangioma 18 4 lipoma (7), skin retraction (4),
Meningocele 13 7 Vasc. nevi (3), hypertrichosis (3)
Skin dysplasia 7 1 Hypertrichosis (3), hairy patch (3)
Depigmented
macula

5 0 Lipoma (4)

None 49 49 –

Table 3 Associations between
cutaneous stigmata and distinct
spinal malformations

Odds ratios and level of signifi-
cance are given for statistically
significant correlations. In addi-
tion, occurrence rate of the
stigma in the respective malfor-
mation is shown

Cutaneous stigma Spinal malformation Odds ratio Level of significance Stigma present (%)

Subcutaneous lipoma Spinal lipoma 29.7 0.000 77.1
Vascular nevi Spinal lipoma 3.24 0.000 27.9

Dermal sinus 8.57 0.000 51.7
Dimple – – – –
Porus Dermal sinus 336.45 0.000 86.2
Skin tag Spinal lipoma 12.4 0.001 13.9
Hairy patch Split cord malformation 61.64 0.000 42.2
Hypertrichosis Pathologic filum terminale 4.48 0.003 11.3

Dermal sinus 21.62 0.000 37.9
Deviation of rima ani Spinal lipoma 5.05 0.000 9.0
“Cigarette burn” mark Spinal lipoma 10.76 0.026 6.0

Meningocele manqué 203.72 0.000 54.5
Meningocele 64.57 0.001 30.0

Coccygeal pit – – – –
Hemangioma – – – –
meningocele Pathologic filum 7.23 0.000 8.7

Meningocele 69.29 0.000 60.0
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No cutaneous sign was found only in 11 out of a total of
188 patients with themain diagnosis of spinal lipoma, 11 of
41 patients with pathologic filum terminale, seven of 55
patients with split cord malformation, one of ten with me-
ningocele manqué, none of the 27 patients with dermal
sinus and none of the eight with myelocystocele, but in
three out of three patients with neurenteric cysts, four out of
four with isolated arachnoidal cysts, three out of seven with
caudal regression, four out of four with spinal atresia, four
out of four with ventral sacral meningocele and one out of
two with an isolated dermoid.

Discussion

The term occult spinal dysraphism includes a variety of
spinal malformations. These malformations are covered,
per definition, by intact skin. Nevertheless, clinical pre-
sentation reveals cutaneous (or subcutaneous) markers in
these patients, making the spinal malformation less “oc-
cult” than the term may suggest [5, 9, 19]. These signs are
reported in about 50% and up to 100% of patients with
OSD [7]. Our study confirms these high percentages of
patients with cutaneous markers, at an overall percentage
of 86%. Although these stigmata are well described in the
literature, data are still limited. Characterization of the spi-
nal malformation was difficult before the invention of MRI
[17]. Surgical series often do not focus on this topic or
include only one specific subtype of spinal malformation
(e.g., lipoma), which excludes analysis of specific correla-
tions between stigmata and different spinal lesions. On the
other hand, population-based surveys of cutaneous stig-
mata and their correlation to spinal lesions lack a sufficient
number of “true positive” patients due to the low incidence
of OSD [11, 16].

In our series of 358 consecutive patients with OSD con-
firmed by MRI and intraoperative findings, ten types of
spinal malformation were distinguished. Unlike some se-
ries [2, 17, 18], the largest subgroup consisted of children
with spinal lipoma.

In all patients, a surgical “main” diagnosis could be made
based on the leading intraspinal finding, but this abnor-
mality was frequently combined with additional lesions.
The cutaneous stigmata often occurred in combinations as
well.

Statistical analysis of correlations between the respective
skin marker and spinal lesion therefore was performed with
binary logistic regression analysis. With this method, sta-
tistically significant correlations were found between the
following cutaneous stigmata and spinal malformations.

Subcutaneous lipoma, a local surplus of differentiated fat
cells, is a typical marker of spinal lipoma or lipomyelo-
meningocele [15], presenting as a homogeneously soft lump.
This finding is confirmed by the correlation between these
entities in our study. Frequently associated were skin tags,
vascular nevi and deviations of the gluteal fold, which there-

fore also show statistically significant positive correlation
with spinal lipoma. Another subcutaneous “mass lesion”
detectable in the lumbosacral region is the fluctuating tu-
mefaction of meningocele, which is associated with the
intraspinal finding of a meningocele, naturally, but also cor-
related with a pathologic filum terminale.

Retractions of the skin can occur in the form of atypical
dimples (vs coccygeal pits; see below) or small pori. Dim-
ples were the third most frequent finding in our cohort, but
were, to a large degree, associated with other skin lesions
(Table 2). Hence, they are frequent findings in OSD [5], but
not specific for the respective subtypes. Pori were present
as the superficial opening of a dermal sinus in all cases,
hence the strict correlation with high statistical significance
is obvious between these two entities. Positive correlations
also exist between dermal sinuses and vascular nevi or
hypertrichosis. Since cutaneous markers were present in all
these children, it should always be possible to identify a
dermal sinus by inspection alone (thereby preventing men-
ingitis and its sequelae).

An increased amount of hair can occur as diffuse hy-
pertrichosis or a more circumscript tuft of hair (hairy patch).
We statistically confirmed a high correlation of hairy patches
with an underlying split cord malformation, as previously
stated [9, 12, 14]. Diffuse hypertrichosis, on the other hand,
was correlated with dermal sinuses, but not with split cord
malformation.

In accordance with literature, the typical “cigarette-burn”
mark, a small scarified area in the midline, is highly as-
sociated with meningocele manqué in our patients [8, 9]. It
also shows weaker correlations with spinal lipoma and
meningocele in our cohort.

Vascular lesions were differentiated in hemangiomas and
vascular nevi (also referred to as “salmon patches,” “stork
bite” or nevus flammeus simplex). Both are frequent find-
ings in the neonate and regarded as harmless “birth marks”
or possibly as a dermatological problem if they occur in
various locations [10]. If located in the midline lumbosa-
cral region, hemangiomas are regarded as indicators for
OSD by some authors [1, 5, 9]. Although the role of vas-
cular nevi is less unequivocal in the literature, this marker
was also a relevant finding in our study [3–5]. Both stig-
mata are often associated with other cutaneous lesions.
Unlike the more unspecific hemangiomas, vascular nevi
showed correlations with spinal lipoma and dermal sinus in
our cohort.

The above-mentioned cutaneous stigmata may indicate
the presence of an underlying spinal malformation and
should prompt further investigation. The type of malfor-
mation may be predicted by the clinician. Therefore, the
timing and type of further diagnostic procedures can be
adapted to the likely diagnosis (e.g., urgent diagnosis and
treatment in dermal sinus to prevent meningitis vs elective
MRI in neurological stable spinal lipoma). For other cuta-
neous signs and spinal malformations, no significant corre-
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lation was observed or could not be calculated because the
numbers in these subgroups were too small.

Patients showing no cutaneous signs are rare with the
more frequently occurring entities, whereas the rare spinal
malformations, which are not of clear neuroectodermal or-
igin (neurenteric cyst, isolated arachnoidal cyst, spinal atresia
and ventral sacral meningocele), appear to occur typically
without external marks.

Coccygeal pits were found in 18 of our subjects. Nev-
ertheless, 16 carried additional diagnostic skin markers,
and only two patients had isolated coccygeal pits. In neo-
nates, the incidence of this skin lesion is 2–4% [16, 20].
Compared with the total number of 358 patients or 49
patients without cutaneous stigmata, respectively, these fig-
ures lie within the expected range for any cohort of chil-
dren. This confirms the harmless nature of this lesion as an
isolated finding, stated in previous studies [11, 20].

The data are limited insofar as these correlations are
based only on patients with confirmed spinal malformation.
We cannot calculate the predictive values of skin markers
concerning spinal malformations, since the spinal malfor-
mation, and not the skin marker, was the inclusion criterion
for our study. A study answering the reverse question is

hardly possible, since OSD is very rare. Therefore, pro-
spective studies concerning birthmarks fail to recruit a
sufficient number of “true positive” patients [6, 16], which
makes a prospective nature of a study concerning this topic
nearly impossible. Limited data show, nevertheless, that
these stigmata do carry a high risk, but are not inevitably
combined with spinal malformation [11]. Since neurologi-
cal sequelae can be prevented by early intervention, these
markers should be known to the clinician in care of
newborns and children [13].

The ectodermal origin of the neuroectodermal precursors
in the contents of the spinal canal forms the embryologic
basis for coincidental cutaneous and spinal malformations.
Some correlations of cutaneous markers with spinal mal-
formations, such as lipoma, meningocele or pori, are evi-
dent, while for others the reasons are still unclear.

In conclusion, our study confirms the association of
certain skin markers with certain malformation entities of
the spinal canal and myelon. For some of them, correlations
with distinct forms of malformations exist. From a clinical
point of view, the skin lesions described in this work should
prompt further diagnostic work. These correlations can
help clinicians weigh their diagnostic considerations.
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