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OBJECTIVE: The natural history of spinal lipomas of the conus (SLCs) has not been well
studied. Because of disappointing long-term results with early surgical treatment of
asymptomatic children with SLCs, we have followed a protocol of conservative
management for these patients. The results are presented in this report.
METHODS: Since 1994, all asymptomatic children with SLCs who were examined at Necker-
Enfants Malades Hospital were subject to a protocol of conservative management. The records
for those patients were reviewed, to determine the incidence and timing of neurological
deterioration. The findings were compared with those for a previously reported historical
cohort of asymptomatic patients who underwent early surgery at our institution.
RESULTS: Fifty-three asymptomatic children (35 girls and 18 boys) with SLCs were
monitored, with conservative management. During a mean follow-up period of 4.4
years (range, 12 mo to 9 yr), 13 patients (25%) exhibited neurological deterioration. At
9 years, the actuarial risks of deterioration, as determined with the Kaplan-Meier
method, were 33% for the conservatively treated patients and 46% for the surgically
treated patients. With a Cox proportional-hazards model, there was no significant
difference in the risks of neurological deterioration for patients who were treated
conservatively and those who underwent early surgery.
CONCLUSION: The incidences and patterns of neurological deterioration seemed to
be very similar, regardless of whether early surgery was performed. These results
suggest that conservative treatment of asymptomatic patients is a reasonable option. A
more definitive randomized study will be required to clarify the relative efficacy of
early surgery for SLCs among asymptomatic patients.
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Spinal lipomas of the conus (SLCs) are congenital lesions
that usually present at birth with an obvious lumbosacral
mass. The optimal treatment of asymptomatic patients

with SLCs remains uncertain. Many articles and book chapters
on this condition advocate early prophylactic surgery, on the
basis of the idea that this offers improved outcomes, com-
pared with the natural history (2, 3, 7–10, 12–14). However,
two facts remain undeniable. First, several published series on
the surgical treatment of SLCs have demonstrated that a sub-
stantial percentage of previously asymptomatic patients expe-
rience deterioration and develop symptoms with time, despite
early surgery (4, 5, 10, 11, 15). Second, the true natural history
of this condition is not known but has been estimated with
indirect inferences (7, 9).

At Necker-Enfants Malades (NEM) Hospital, the standard ap-
proach for SLCs for more than 20 years was to offer surgery to all
patients at presentation. However, a previously published re-

view of the results of that management protocol, including early
surgery for asymptomatic patients, provided some disconcerting
results (11). In particular, patients who presented without neu-
rological symptoms and underwent early surgery exhibited con-
tinued deterioration with time, with an actuarial risk of symp-
toms of nearly 60% at 12 years. Those results, combined with the
lack of good evidence in the literature, prompted our group to
begin using a prospective protocol in which all asymptomatic
patients with SLCs underwent close clinical monitoring, rather
than prophylactic surgery. The results of this management pro-
tocol are presented in this report.

PATIENTS AND METHODS

Patient Selection
Beginning in 1994, all pediatric neurosurgeons at NEM

Hospital agreed to follow a revised protocol for the treatment
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of patients with asymptomatic SLCs (see below for details of
protocol). All asymptomatic patients who presented after the
implementation of this revised protocol were prospectively
recorded in a database. Inclusion criteria were the presence of
a spinal lipoma with attachment to the conus, as demonstrated
with magnetic resonance imaging (MRI), and no neurological
symptoms or deficits. Exclusion criteria were a lipoma of the
filum only and the presence of any neurological symptom or
deficit (including clearly abnormal urodynamic features) at
presentation.

Follow-up Monitoring and Outcome Measurements
In their initial assessments, patients underwent a clinical

examination, a MRI study, a urodynamic evaluation, and, at
the discretion of the attending surgeon, an electromyographic
study. Patients were monitored with clinical assessments and
urodynamic studies every 6 months until the age of 2 years
and then with annual clinical assessments only. Routine uro-
dynamic studies were not performed beyond 2 years of age
unless there was a specific concern. Follow-up MRI studies
were performed at the discretion of the attending surgeon. A
functional neurological score, i.e., the modified NEM score,
was recorded for each patient. The NEM score provides a
rating of 4 (worse) to 18 (normal) by grading motor, sensory,
bowel, and bladder functions (Table 1 ). This is a slightly mod-
ified version of a scale we previously described (11), in that the
category of bowel function now includes four levels of func-
tion, rather than three. Therefore, a normal score on the mod-

ified NEM scale is 18, rather then 17. Although this scoring
system is used in daily practice at our institution, its reliability
and validity have not been formally assessed.

During the period of follow-up monitoring, patients were
considered to have experienced deterioration if they devel-
oped any evidence of neurological symptoms or deficits, in-
cluding 1) motor weakness or gait difficulty, 2) lower-limb
deformities, 3) bowel or bladder dysfunction (based on clinical
or urodynamic assessments), 4) sensory deficits, or 5) back or
leg pain thought to be attributable to the lipoma. To ensure the
accuracy of the data, the medical records of the patients were
independently reviewed by a neurosurgeon (AVK) from an-
other institution, who had not been involved in the medical
care of any of the patients.

The primary outcome measure used in our analysis was the
time (in months) to neurological deterioration. This was de-
fined as the time from initial presentation to the time at which
neurological deterioration was first noticed by a health care
professional.

A comparison was also made with a historical cohort of
asymptomatic patients with SLCs who had been treated at
NEM Hospital during the previous 22-year period
(1972–1994). The data for that series were previously pub-
lished (11). That group of patients all underwent early pro-
phylactic surgery at the time of presentation, with the goals
being freeing of the spinal cord attachment, subtotal resection
of the lipoma, and enlargement of the dural tube with graft
material. The time to deterioration for those patients was

TABLE 1. Modified Necker-Enfants Malades functional scorea

Score Motor Sensory Bladder Bowel

1
Children/adults Wheelchair Skin ulceration

or amputation
Day and night incontinence Incontinence

Infants Major deficit Incontinence Incontinence

2
Children/adults Major orthosis

or two
crutches

Pain Night incontinence Painful constipation
requiring digital
maneuvers

Infants Pain Retention

3 Minor or distal
orthosis

Painless deficit Intermittent catheterization Constipation

4
Children/adults Fatigue with

walking
Normal Dysuria, UTI, or stress

incontinence
Normal

Infants Normal UTI or stress incontinence Normal

5
Children/adults Normal Normal
Infants Normal Normal

a UTI, urinary tract infection.
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defined as the time (in months) from early surgery to the
detection of neurological deterioration, including immediate
postoperative deterioration.

Primary Analysis
Survival curves were calculated with the Kaplan-Meier

method. Survival analysis of the time to neurological deterio-
ration was performed with a multivariable Cox proportional-
hazards model. This analysis was performed with the com-
bined data set for the present series and the historical cohort.
The following independent variables were tested: early sur-
gery (yes/no) and patient age at presentation (in months). The
proportional-hazards assumption was checked for each vari-
able by plotting the partial residuals against time. The multi-
variable model was used to provide an adjusted estimate and
95% confidence interval of the hazard ratio for the variables.
The Wald test was used for significance testing of the hazard
ratios in the multivariable model, at a significance level of 0.05.

Secondary Analyses
Several secondary analyses were performed, as follows. 1)

A comparison of the mean decrease in NEM scores (at the final
follow-up assessments) between the conservatively treated
patients and patients who underwent early surgery was per-
formed with an independent-samples t test. 2) With the data
for the current, conservatively treated cohort, the associations
between certain patient characteristics and ultimate deteriora-
tion were examined. The following variables were studied
with the !2 test: sacral agenesis (present versus absent), type of
insertion of the lipoma on the cord (purely dorsal versus
posterolateral), and spinal cord herniation outside the spinal
canal on MRI scans (present versus absent). These were con-
sidered only secondary exploratory analyses; therefore, no
specific significance level was set for the P value. All statistical
analyses were performed with the SPSS advanced statistics
software package (Version 8.0; SPSS, Inc., Chicago, IL).

RESULTS

Patient Characteristics
For the current series, there were a total of 54 eligible

patients. Of those, one patient was assessed in an initial visit
and was then lost to follow-up monitoring because the family
moved to another country. The remaining 53 patients formed
the basis of all further statistical analyses.

There were 35 female patients and 18 male patients. Forty-
five patients presented at birth, whereas eight patients pre-
sented at ages ranging from 12 months to 19 years. The most
common mode of presentation was detection of an obvious
lumbosacral mass (52 patients). For one patient, the spinal
lipoma was detected during the evaluation and treatment of
perineal malformations (which did not constitute Currarino
syndrome). Four patients had been diagnosed prenatally. Six
patients presented with associated anomalies, i.e., three with

partial sacral agenesis, two with perineal anomalies, and one
with congenital cardiac anomalies.

Urodynamic Assessments
The initial urodynamic studies were available for review for

36 patients. For 29 patients, the findings were unequivocally
normal. For seven patients (all infants, ranging in age from 3
to 19 mo), the results demonstrated sphincter spasticity, which
was interpreted as being physiological, rather than patholog-
ical. In five of those cases, follow-up urodynamic assessments
demonstrated completely normal results. In one case, repeated
studies continued to demonstrate physiological sphincter
spasticity for a completely normal child with no clinical evi-
dence of urinary dysfunction. For one child, follow-up studies
demonstrated deterioration with clearly abnormal urody-
namic results, including incomplete bladder emptying. This
occurred in association with clinical deterioration, consisting
of loss of ankle reflexes, back pain, and urinary tract
infections.

Imaging Characteristics
The initial MRI studies were available for review for 48

patients. The majority of lipomas were of the transitional type
(n ! 35), with a minority being dorsal (n ! 7) or terminal (n !
6) types. The level of the conus termination ranged from
L1–L2 to S3, with the vast majority (n ! 45) terminating at the
L3 level or below. The median number of levels over which
the lipoma was attached to the conus was three (range, one to
six). Most lipomas were attached purely to the dorsal aspect of
the conus, but posterolateral attachment was noted in 16 cases
(10 on the left and 6 on the right). Associated features included
meningoceles (n ! 7), evidence of spinal cord herniation out-
side the spinal canal (n ! 7), and syringomyelia (n ! 13). Cine
MRI was performed for 29 patients and demonstrated spinal
cord mobility in 5 cases and a fixed cord in the remainder.

Among the 40 patients who remained in clinically normal
condition during the period of the study, 24 follow-up MRI
studies (obtained a mean of 2.4 yr after the initial MRI studies;
range, 3 mo to 6.4 yr) were available for review. The majority
demonstrated no substantial changes from the initial findings.
The following changes were noted, however: a decrease in the
size of the lipoma (n ! 4, with 2 having almost disappeared),
a change in the size of the syrinx (2 bigger and 1 disappeared),
and the development of a new syrinx (n ! 4).

Patients with Deterioration
The patients were monitored for a mean of 4.4 years (range,

12 mo to 9 yr). During that period, 13 patients (25%) devel-
oped neurological deterioration, a mean of 24 months (range,
6 mo to 3.2 yr) after presentation. The following modes of
deterioration were noted for 12 patients: bowel or bladder
dysfunction (n ! 8), foot or leg weakness (n ! 6), foot or leg
atrophy or deformity (n ! 4), pain (n ! 3), and numbness (n
! 3). For one patient (mentioned above), physiological sphinc-
ter spasticity was demonstrated in the initial urodynamic
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study; at the time of clinical deterioration, this spasticity wors-
ened, with incomplete bladder emptying.

The deficits developed during a period of months for 11 pa-
tients and during a period of weeks for 2 patients. Eleven pa-
tients underwent surgery after they experienced deterioration.
For the remaining two patients, neurological deterioration devel-
oped near the time of preparation of this manuscript and surgery
was being planned but had not been performed. For the 11
patients who underwent surgery, the operation consisted of sub-
total resection of the spinal lipoma, with untethering of the spinal
cord in all cases and the use of duraplasty closure in 10 cases. No
patient developed acute neurological worsening after surgery,
although two patients required acute reoperation because of
local wound complications (one cerebrospinal fluid leak and one
pseudomeningocele with wound infection). Those 11 patients
were monitored for an additional mean time of 3 years after the
date of surgery (range, 6 mo to 4.6 yr). During that period, four
patients exhibited improvement, six remained in stable condi-
tion, and one experienced further deterioration. The latter patient
exhibited deterioration 4 years after the first surgical intervention
(during which duraplasty had been performed with synthetic
polyesterurethane graft material) and underwent a second un-
tethering operation. At a follow-up time of 8 months after the
second operation, the patient’s neurological status was consid-
ered stabilized, compared with his status just before the second
operation. Overall, the mean NEM score for this group of pa-
tients at the last follow-up examination was 16.1 (range, 11–18).
The outcomes of specific symptoms after surgery were as fol-
lows: bowel or bladder dysfunction, three cases improved, two
cases exhibited no change, two cases worsened, and one patient
has not yet undergone surgery; foot or leg weakness, one case
improved and five cases exhibited no change; foot or leg atrophy
or deformity, two cases exhibited no change and two patients
have not yet undergone surgery; pain, three cases improved;
numbness, two cases improved and one case exhibited no
change.

Imaging Results for Patients with Deterioration
The initial MRI scans for 10 patients who experienced de-

terioration were available for review. The majority of lipomas
were of the transitional type (n ! 9), with a minority being
dorsal (n ! 1) or terminal (n ! 1) types. The level of the conus
termination ranged from L2–L3 to S3. The median number of
levels over which the lipoma was attached to the conus was
three (range, two to six). Most lipomas were attached purely to
the dorsal aspect of the conus, but posterolateral attachment
was noted in three cases (all on the left). Associated features
included meningoceles (n ! 3), evidence of spinal cord herni-
ation outside the spinal canal (n ! 3), and syringomyelia (n !
4). Cine MRI was performed for six patients; no patients
exhibited evidence of spinal cord mobility.

MRI studies performed at the time of deterioration, just
before surgery, were available for review for 10 patients. Three
of those studies demonstrated no changes. The remaining
seven demonstrated only the following minor changes: in-

creased syrinx size (n ! 2), decreased syrinx size (n ! 2), and
development of a new syrinx (n ! 3).

Postoperative MRI studies were available for review for
eight patients. Removal of the lipoma appeared partial for
seven patients and appeared subtotal (i.e., only a rim of fat
remaining) for one patient. Cine MRI was performed for three
patients and demonstrated no mobility of the cord for two and
only slight mobility for one.

Prophylactic Surgery Historical Cohort
Data from the historical cohort of prophylactically surgically

treated patients were available for 100 of the 109 original children
in the series (11), including 56 female patients and 44 male
patients. The mean age at the time of surgery was 22 months, and
the mean follow-up period was 4.4 years. Twenty-two patients
(22%) exhibited deterioration during the follow-up period.

Survival Analysis
The survival curves for both the current series and the histor-

ical, surgically treated cohort are presented in Figure 1 . At 9 years,
the actuarial risks of deterioration, as determined with the
Kaplan-Meier method, were 33% for the conservatively treated
patients and 46% for the surgically treated patients.

A Cox proportional-hazards model was used to assess the
effects of age at presentation and early surgery on deterioration-
free survival rates. Examination of partial residual plots sug-
gested that both variables satisfied the proportional-hazards as-
sumption. In a multivariable Cox proportional-hazards model,
neither variable demonstrated a hazard ratio significantly differ-
ent from 1. The hazard ratio for age was 0.99 (95% confidence
interval, 0.97–1.0; P ! 0.2) and that for early surgery was 0.89
(95% confidence interval, 0.42–1.88; P ! 0.8).

Secondary Analyses
The mean decreases in the final NEM scores were 0.41 for

the conservatively treated patients and 0.96 for the surgically

FIGURE 1. Survival curve showing the deterioration-free survival of
patients who were conservatively treated (solid line) and those who
underwent early surgery (dashed line).
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treated patients (P ! 0.07). There seemed to be little statistical
difference in the outcomes of the various conservatively
treated subgroups evaluated in the secondary analyses. The
incidences of neurological deterioration were as follows: sa-
cral agenesis: present, 33% deteriorated; absent, 24% deterio-
rated (P ! 0.7); lipoma insertion on the cord: posterolateral,
19% deteriorated; dorsal, 25% deteriorated (P ! 0.6); cord
herniation outside the spinal canal: present, 43% deteriorated;
absent, 20% deteriorated (P ! 0.3).

DISCUSSION

The management of asymptomatic SLCs is still an unresolved
matter, although many strongly advocate prophylactic surgery.
The arguments made in favor of this approach usually rely on
the idea that the outcomes after surgery are superior to the
natural history. This argument has been put forth in different
ways, each of which, we think, has methodological limitations.

One line of argument is based on what is considered to be a
poor natural history for untreated patients. However, before this
study, the literature contained virtually no data on the true
natural history of asymptomatic SLCs. Some have inferred a
grave natural history for this condition because the relative ratio
of symptomatic to asymptomatic patients seems to increase with
patient age, suggesting that the condition worsens as the patients
become older (7, 9). The major weakness of this argument is clear;
the true ratio of symptomatic to asymptomatic patients at any
age is not known, because we cannot account for asymptomatic
patients who never come to medical attention. Although findings
are certainly not conclusive, autopsy studies suggest that the
latter group of patients may be substantial (1). Therefore, the
argument that prophylactic surgery offers improved outcomes,
compared with the natural history, simply cannot be made,
because the natural history is unknown.

Another line of argument is based on the observation that
the outcomes of patients who were surgically treated before
the development of symptoms (virtually all infants) were bet-
ter than those of patients who were surgically treated only
after the development of symptoms (mostly older children)
(10, 15). However, this ignores the fact that these represent
possibly completely different types of patients, whose natural
history, regardless of early surgical intervention, might be
very different, as highlighted in a recent report from London
(6). In addition, asymptomatic older children, who never come
to medical attention, were (once again) not accounted for in
this analysis. Without knowledge of their numbers, little can
be said regarding the relative efficacy of prophylactic surgery.

Given the limitations of the existing literature, the major
contribution of this series is that it presents a sizable, modern,
prospective series of conservatively treated patients with
asymptomatic SLCs. This allows us, for the first time, to make
some reasonable comments regarding the true natural history
of this condition. We had the additional advantage of being
able to compare our results with those of our earlier protocol
of prophylactic surgery for the same types of patients. We
observed that the course of deterioration with conservative

management and that with early surgical management were
remarkably similar. At 3 years, the actuarial risks of deterio-
ration were 22% with early surgical management and 20%
with conservative management. At 8 years, the risks were 40
and 33%, respectively. Neither prophylactic surgery nor pa-
tient age at presentation seemed to be associated with a sta-
tistically significant difference in the risk of neurological de-
terioration. The mean decreases in the NEM functional scores
at the last follow-up examinations were not substantially dif-
ferent between the conservatively treated cohort and the sur-
gically treated cohort. In addition, no other variables associ-
ated with neurological deterioration could be identified in the
conservatively treated cohort. However, these secondary anal-
yses were limited by small sample sizes for some of the
comparison groups.

Several previous series of asymptomatic SLCs also demon-
strated patterns of continued late deterioration of varying
degrees, despite early surgery for all patients. Recent series
from Chicago (10), Pittsburgh (5), and Vancouver (4) reported
actuarial risks of deterioration that plateaued at approxi-
mately 20% (at 8 yr), 40% (at 8 yr), and 70% (at 9 yr), respec-
tively. In addition, Xenos et al. (15), reporting on the Birming-
ham, England, experience, noted deterioration for 21% of 14
asymptomatic patients in 5 years of follow-up monitoring. In
addition, early postoperative complications, most commonly
wound-related complications, demonstrated incidences of ap-
proximately 11 to 24%, with incidences of acute neurological
complications of 0 to 5% (2, 10, 11, 15).

Interpretation of Results
We think that this study makes it clear that early surgery for

asymptomatic SLCs is a matter that is still open to debate. It
seems, on the basis of our nonrandomized data, that the
patterns of deterioration with or without surgery are similar,
suggesting that either approach could be reasonable. There-
fore, we have chosen to continue with the current protocol of
conservative management. It is important to stress that the use
of such a protocol requires careful follow-up monitoring of
each child. It can sometimes be difficult to determine whether
a newborn infant is in neurologically normal condition. This
determination requires an experienced neurosurgeon who is
familiar with the neurological examination of newborns and
an experienced urologist who is familiar with the interpreta-
tion of sometimes-difficult infant urodynamic studies.

Another issue that arises during conservative management
involves aesthetic concerns regarding the lipomatous mass as the
child becomes older. Although in the past we have eschewed
aesthetic surgery for the mass, with the change in our manage-
ment we now recommend it as an option for parents who desire
it. Such surgery can be performed via liposuction (when the
anatomic features of the lesion on MRI scans exclude the possi-
bility of spinal cord herniation or a meningocele in the subcuta-
neous space) or via an open superficial procedure. In our series,
nine patients have undergone purely aesthetic surgery.
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Pathophysiological Process of
Neurological Deterioration

In addition to treatment recommendations, the current data
force us to reexamine the proposed pathophysiological process
of neurological deterioration with SLCs and the proposed mech-
anism by which surgery, even theoretically, addresses this patho-
physiological process. On the basis of our earlier results demon-
strating progressive neurological deterioration even after
surgical untethering, we suggested that tethering might not be
the only factor causing neurological worsening (11). These data
seem to reinforce that view; the incidence and timing of patient
deterioration were remarkably similar whether or not the patient
had undergone early surgery. This certainly suggests that sur-
gery did not ameliorate all of the relevant pathophysiological
factors. The potential mechanical benefits of surgery, namely,
untethering of the cord and possible relief of mass effect, do seem
to be beneficial for at least a subset of patients, in particular,
patients whose neurological deficits improve after the mechani-
cal interventions of surgery. Would this group of patients, or
perhaps another subset, benefit from early surgery? This ques-
tion cannot yet be answered, and we currently seem to have no
way to prospectively identify such patients.

Other postulated mechanisms of neurological deterioration
include myelodysplasia and arachnoiditis (11). Arachnoiditis can
develop with time among these patients, even those who have
never been surgically treated. This has been put forth as another
argument in favor of early surgery, i.e., surgery is technically
easier when performed for infants, compared with later in child-
hood, when the appearance of scarring is more common. How-
ever, scarring also occurs after early surgical intervention and
could possibly be more severe, resulting in late deterioration.

Limitations of the Study
Although our study represents the largest series of conserva-

tively treated patients, an even larger sample size would have
allowed more precise estimates of the survival curve. Similarly, a
longer follow-up period would have allowed a more precise
estimate of the end of the survival curve and more statistically
powerful secondary analyses. We intend to continue monitoring
this cohort of patients, especially as many of these infants and
young children progress into adolescence.

Comparison with a historical cohort also presents certain lim-
itations. For example, the period of accrual for the historical
cohort was rather long and involved some minor variations in
surgical techniques, including introduction of the ultrasonic as-
pirator, the contact laser, and intraoperative neuromonitoring. In
addition, the follow-up period for the historical cohort was dif-
ferent from that for the series of patients. Although we attempted
to account for this difference with the use of survival analyses, a
longer follow-up period is still important.

CONCLUSIONS

This series of 53 children with asymptomatic SLCs who
were treated conservatively, as part of a prospective protocol,

demonstrated an incidence of neurological deterioration that
was very similar to that observed for a similar cohort of
patients treated with early surgery. Although we think that
early surgery offers no improvement, compared with the nat-
ural history, we acknowledge that strong conclusions regard-
ing the relative efficacy of surgery versus conservative man-
agement cannot be made without a randomized prospective
study. However, it would obviously be preferable to avoid the
added risk and inconvenience of surgery, if it was demon-
strated to be of no added benefit in a more definitive study.
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Iconsider this an important contribution to the literature on
spinal lipomas. In a previous publication from the same center

(4), the usefulness of prophylactic surgery was called into ques-
tion. In fact, the neurosurgeons there considered the evidence
sufficiently compelling to change their management protocol.
The results of their more recent experience are presented here.
Although the article title emphasizes the management of spinal
lipomas, the article is directed toward the natural history. Dor-
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ward et al. (3) previously called attention to the possibility that
asymptomatic infants and symptomatic older children repre-
sented dissimilar groups that could not be directly compared in
analyses of the potential benefits of prophylactic surgery. This
study minimizes that bias. Eighty-five percent of the patients
were diagnosed at birth. However, those who hoped that asymp-
tomatic lipomas among infants might have a relatively benign
prognosis will be disappointed by the authors’ findings. If it is
assumed that the earlier surgical interventions had no effect on
the natural history of spinal lipomas and the data from the two
series are combined, then there is a likelihood of neurological
deterioration of 33 to 46% at 9 years and almost 60% at 12 years.
Others who have advocated prophylactic surgery have made
similar dire predictions regarding the natural history of these
lesions. The mean follow-up period for this study was less than
5 years, and the longest follow-up period was only 9 years.
Recognizing that this is a disorder that may cause progressive
neurological deficits throughout the patient’s lifetime, we must
have some apprehension concerning the futures of these young
children. We certainly hope that the authors and their successors
will continue to provide us with follow-up data. We also look
forward to current follow-up data on their patients who were
previously treated with prophylactic surgery. It has been 6 years
since their original publication, and any additional insights re-
garding that cohort would be welcomed.

Given the substantial likelihood of neurological deterioration,
as indicated in this and other studies, it is not surprising that
neurosurgeons have been eager to intervene in a constructive
way. As early as 1950, Bassett (1) postulated that tethering was
the mechanism by which lipomas caused neurological deficits
and that surgical relief of traction on the conus was a mandatory
part of successful surgery. This, along with debulking of the
lipoma, has continued to be a primary goal of surgery. A prob-
lem with some of the reported series is that lipomas that are
relatively straightforward surgically are grouped with more
complex lesions. When this occurs, conclusions may be drawn
that are misleading when applied to individual patients. Authors
such as Cochrane et al. (2) have commendably addressed this
issue. In this study, most of the lipomas were of the transitional
type. This is relevant to the issue of prophylactic treatment,
because such lipomas are the most difficult surgical lesions. In
my experience, the extent and the intimate relationship between
the lipoma and neural elements may preclude effective unteth-
ering, especially among older children and adults.

It must be asked why the authors found the results of prophy-
lactic surgery to be so disappointing in their highly skilled hands.
It cannot be assumed that the operations were technically inad-
equate. Given the large number of transitional lipomas, it is
possible that complete untethering could not be achieved for an
unknown fraction. Retethering, which is much more likely with
extensive lesions, might also account for some of the poor out-
comes. However, even if the majority of lipomas were incom-
pletely untethered or were later retethered, we would still have
to accept the authors’ conclusions regarding management out-
comes as valid. The authors raise the possibility that there is
some other factor that is not amenable to surgical correction that

is at least partly responsible for neurological deterioration. They
mention arachnoiditis as one possibility. When lipomas among
patients of all ages are treated, it is found that lesions among
older individuals are often associated with more extensive fi-
brous tissue, especially within the lipoma itself, at the interface
with neural tissue. We can only speculate regarding the effects of
this process on the imbedded neurons and axons, as well as the
microcirculation that nourishes them.

Paul H. Chapman
Boston, Massachusetts
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The authors review a historical cohort of asymptomatic
children with spinal lipomas of the conus (SLCs) who were

treated with a protocol of conservative management. It is
presently thought that the standard approach after identifica-
tion of a spinal lipoma should be surgical treatment, in an
attempt to decrease the potential long-term problems. Because
of the lack of good evidence for surgical intervention for this
condition, a review of conservative management raises the
possibility that certain groups may benefit from a more con-
servative approach. In this review, the authors observed that
children who were closely monitored and treated only after
neurological deterioration demonstrated less risk of deterio-
ration, compared with surgically treated patients. The authors
also observed that there was no significant difference. These
findings suggest that conservative management for asymp-
tomatic children with SLCs is a reasonable option. This study
involved a historical cohort and, although the statistical find-
ings suggest conservative management as a reasonable option,
definitive recommendations can be established only after a
randomized controlled trial of early surgery versus conserva-
tive management. A trial of that type might also better de-
scribe patients who are likely to exhibit deterioration, with the
potential for better early identification of such patients for
surgical treatment. This report clearly indicates the potential
for further study in this area.

P. David Adelson
Pittsburgh, Pennsylvania

The treatment of children with SLCs is controversial. The
entity represents a complex, skin-covered, neural tube defect,

and conventional wisdom suggests that prophylactic surgery for
asymptomatic patients is indicated to prevent delayed neurolog-
ical deterioration. The natural history of this disorder has been
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indirectly estimated, with studies suggesting that older patients
are more likely to exhibit symptoms than younger patients, but
no study has demonstrated the ratio of symptomatic to asymp-
tomatic patients at any particular time. Therefore, the natural
history of SLCs is really unknown, making it difficult to estimate
the true effects of surgical intervention. Despite early surgery for
asymptomatic patients, a certain percentage of patients eventu-
ally exhibit deterioration.

In this thoughtful analysis, Kulkarni et al. describe a cohort
of 53 asymptomatic children with SLCs who were monitored
prospectively, with nonsurgical treatment. The pattern of neu-
rological deterioration was not different from that for a sur-
gically treated historical cohort from the same institution. The
authors conclude that early surgery does not change the nat-
ural history of asymptomatic SLC.

This is an intriguing conclusion, but one that must be taken in
context. The surgically treated historical cohort spanned more
than two decades, beginning in 1972, during which time there
have been numerous changes in neuroimaging, surgical tech-
niques, and intraoperative neurophysiological monitoring. De-
spite this criticism, this study suggests that surgery may not
always be the answer for children with asymptomatic SLCs.

Alan R. Cohen
Cleveland, Ohio

There is debate regarding the treatment of infants and children
with closed neural tube defects with lipomatous malforma-

tions, i.e., whether surgical intervention changes the natural his-
tory for patients who are asymptomatic at the time of diagnosis.
For clarification of whether this subset of patients should un-
dergo surgery despite being asymptomatic, the group from
Necker-Enfants Malades (Paris, France) monitored 53 asymp-
tomatic children with the aforementioned diagnosis. At a mean
follow-up time of 4.4 years, 15 of 53 patients (25%) demonstrated
neurological deterioration. At 9 years, 17 of 53 patients (33%)
exhibited evidence of deterioration. In comparison, in a historical
control group of 100 patients, 46 patients (46%) exhibited evi-
dence of deterioration at 9 years. Therefore, at 9 years, there was
no statistical difference between asymptomatic patients who had
not been surgically treated and asymptomatic patients who had
undergone early prophylactic surgical intervention. The authors

suggest that nonsurgical management is an alternative to early
surgical intervention for asymptomatic patients.

The authors refer to these lesions as lipomas. A lipoma is a
benign neoplasm in which a progressive increase in the num-
ber of adipose cells occurs. These lesions are really hamar-
tomatous lipomatous malformations. A number of other
terms, such as lipomyelomeningocele, are also used and are
not completely accurate either.

The authors used as a historical control cohort 100 patients
who were surgically treated between 1972 and 1994. Obviously,
the usual problems with historical control subjects can be noted.
In addition, there was the problem of limited numbers of patients
with multiple variables (such as the presence or absence of sacral
agenesis, the size of the lipomatous malformation, the way in
which the lesion involved the spinal cord, whether the spinal
cord was beyond the spinal canal, and the presence or absence of
a syrinx), yielding smaller subsets of patients and making it
harder to note significance. Interestingly, there was a 35:18
female-to-male ratio in this series, whereas the historical control
group exhibited a ratio of 56:54. We might wonder why there
was a 2:1 predominance of female patients in this study. The
authors noted that, in sequential magnetic resonance imaging
studies, the syrinx became larger in two cases, disappeared in
one case, and developed anew in four cases. This was not at all
surprising. What was surprising, however, was a decrease in the
size of the lipoma in four cases, with two having “almost disap-
peared.” That is an unusual finding and is difficult to explain.

The longest follow-up period was 9 years. A better assess-
ment would involve follow-up periods encompassing many
decades, because there may be changes that develop at longer
intervals. Another question that could be asked regarding the
patients who underwent prophylactic surgery, despite being
asymptomatic, is whether their loss of function would have
been greater if they had not undergone early intervention.

This study definitely adds more information but does not
fully answer the question. To do so would require a multi-
institutional effort encompassing many decades.

J. Gordon McComb
Los Angeles, California
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