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Background

There is a lot of myth and controversy regarding the surgery of lipomyelomeningoceles 
(LMMCs), which we will refer to as “spinal lipomas” in this article. Spinal lipomas in 
children, which produce neurological deficits, need surgery to reverse or at least prevent 
further progression of that neurological deficit. What about those lipomas which are 
asymptomatic?

Controversy

All the controversies in literature[1-3] relate to whether or not surgery is indicated in 
asymptomatic lipomas of the conus. It may be further stated that lipomas of the conus 
broadly fall into two categories, namely, lipomas of the filum and lipomas of the conus. 
There is little doubt that surgery for lipomas of the filum is simple and essentially free 
of morbidity; it consists of merely severing the filum and untethering the cord. This is 
easily performed, and prophylactic intervention for this pathology does not lead to any 
major complications. The controversy, therefore, is restricted to asymptomatic lipomas 
of the conus medullaris only.

It would not be out of place to mention that these lipomas of the conus have been classified 
by Pang[4] into the following anatomical categories depending on the lipoma–cord 
interface: dorsal, terminal, transitional, and chaotic. It may also be mentioned that 
according to Prof. Pang,[5,6] prophylactic surgery is indicated in dorsal and terminal 
lipomas and in simple transitional lipomas, whereas he admits “uncertain” results in 
chaotic and complex transitional lipomas and seems not to advocate routine prophylactic 
surgery for these lesions. The Paris group, on the other hand, have always been against 
prophylactic surgery in asymptomatic lipomas.[1,7]

Therefore, what is the point of contention? There is now no controversy about chaotic 
and complex lipomas where the skill and experience of the surgeon (and availability 
of neurophysiological monitoring) have to be weighed against the high morbidity 
of the procedure. These are entities that both groups on either side of the Atlantic 
are hesitant to treat. Fundamentally, the debate centers around the performance 
of prophylactic surgery for asymptomatic dorsal, terminal, and straightforward 
transitional lipomas. Should these be operated upon? Or should surgical intervention 
for these lesions be strongly opposed?

The Points in Favor of Surgery

The following points have been made by those who advocate surgical intervention in 
this group: the natural history of congenital lipomas is unclear and has never been well 
elucidated. It is thus far from clear as to which category of these lipomas may cause 
neurological deterioration.[8] Whereas the London series[9] had a follow-up of 5 years only, 
the Paris group currently has a documented follow-up of 9 years.[10] Hence, in both the 
studies, the available follow-up period has not been sufficient to pass a judgment on the 
natural history of the condition; the period is not even adequate to unequivocally state 
that the size of the lesion or the development of neurological deficits do not progress in 
the majority of cases.
1. The series by Pang with total resection of lipomas performed prophylactically has 

a staggering progression-free survival of 98.8%.[5] There can be no more compelling 
evidence than this figure in favor of prophylactic surgery

2. The series by da Rosa et al.,[11] Talamonti et al.,[3] and Marca,[12] where prophylactic 
surgery was performed, reported post-surgery neurological deterioration rates of 
12%–14%, which may only be compared to a 20% deterioration rate reported by the 
Paris group[7]

3. Hence, citing the statistics of Pang and the three other series, it would seem out of 
place to believe, as the Paris group does, that neurological deficits are mainly due to 
primary neuronal dysgenesis, and in the majority of cases, surgical intervention is 
unlikely to alter the natural history of the condition

4. In summary, there is no evidence that the natural history of dorsal and transitional 
lipomas is associated with progressive neurological deterioration, with or without 
surgical intervention. Surgery in both these types of lipomas, if performed by an 
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experienced surgeon with concurrent neurophysiological monitoring, can lead to 
exceptionally good results. Hence, waiting for symptoms to develop is unwise.

The Points against Surgery

The group advocating against surgery emphasizes the following points to discourage 
the prophylactic performance of surgery:
1. According to the Paris series, the percentage of children who deteriorated following 

their undergoing prophylactic surgery was almost similar to the percentage that 
deteriorated following administration of conservative treatment. In other words, 
the deterioration in the latter group, where conservative treatment was given, was 
according to the natural history of the disease (46% vs 33%)

2. The surgical techniques, the neurophysiological monitoring procedures, and the 
results publicized by Pang may not be within the realistic reach of most neurosurgeons 
worldwide. Indeed, trying to mirror his radical technique by neurosurgeons who do 
not have a similar expertise and a monitoring backup may turn out to be positively 
harmful for the patients. The so-called “white line” which marks the plane of 
demarcation between the mesoderm and the neuroectoderm in dysgenesis can be 
an elusive anatomical landmark to the uninitiated!

3. Finally, if the neurological deterioration is due to the natural history of embryological 
dysgenesis, then no amount of untethering will prevent deterioration in neurological 
status.

Where Does This Leave Us?

The following points are noncontroversial:
1. Yamada and Won[13] categorized tethered lesions into three categories: (1) true 

tethered cord syndrome (TCS), associated with an inelastic filum with or without 
cord elongation or filum thickening, caudal LMMCs and sacral myelomeningoceles 
(MMCs); (2) a combination of a lesion above the cord fixation (TCS) and an additional 
local lesion related to the MMC or the dorsal and large transitional LMMC; and (3) the 
anatomical appearance of cord tethering without typical signs and symptoms of TCS

2. The same authors later[14] proposed a clinical classification: (1) true TCS, (2) partial 
TCS, (3) nonstretch-induced disorder, with symptomatology and anomalies similar 
to TCS, and (4) a large MMC in the high lumbar area. Category 1 patients had the 
best surgical outcome; Category 2 had only recovery in deficits which correlated with 
stretch-induced dysfunction; Category 3 patients had pain relief but no neurological 
improvement; and Category 4 patients after surgery had no change in neurological 
signs. Clearly, it would appear that patients in Categories 1 and 2 would benefit from 
surgery; patients in Category 3 would have unpredictable results; and in patients 
in Category 4, surgery would be unpredictable enough to make it impossible to 
hazard a guess as to the results of such a release. Extrapolating these categories to 
the classification of congenital lipomas proposed by Pang, these entities would be 
classified into the following types: dorsal, terminal, transitional, and chaotic. Hence, 
the terminal and dorsal subgroups would represent the type 1 category with good 
surgical results in terms of neurological recovery, the transitional subgroup would 
represent the type 2 category with an unpredictable recovery of function, and the 
chaotic subgroup would definitely represent the type 3 category where untethering 
may make no difference to the final outcome

3. What this discussion would mean is that whether you were in California or Paris, 
the results of prophylactic surgery for terminal lipomas and dorsal lipomas would 
lead to good results in most hands. The surgery for simple transitional lipomas 
would be unpredictable and mainly depend upon on one’s expertise and the level of 
intraoperative neuromonitoring at one’s disposal. In the case of complex transitional 
and chaotic lipomas, one is unlikely to get good results in either of the continents.

The following points trigger the controversy:
1. We have to appreciate that in lipomas, like in other tethering lesions, there is impairment 

of the oxidative metabolism and there is electrophysiological dysfunction.[15,16] Hence, 
the degree to which cord changes will be reversible after surgery is difficult to predict. 
Regarding the prognosis, Pierre-Kahn et al., demonstrated that in asymptomatic 
lipomas of the conus, 25% of the patients deteriorated within a mean period of 4.4 
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years after surgery. At 9 years, the actual risk of deterioration, as determined by the 
Kaplan–Meier method, was 33% for the conservatively treated patients and 46% for 
the surgically treated patients.[2] The suggestion by this group was that there was 
a clear evidence of the risk of neurological deterioration associated with surgical 
intervention for asymptomatic conus lipomas, which was higher with the so-called 
“prophylactic” intervention! Yet, the publications by Pang et al., have recommended 
prophylactic surgery for all dorsal, terminal, and transitional lipomas

2. There seems to be a significant difference between the neurological deficits produced 
by the surgeon performing the prophylactic surgery when compared with the deficits 
seen in the series by Pang. Is it possible that one single surgeon has the expertise to 
have such low rate of complications?

The Debate Fizzles Out

A close analysis of the current data from both the groups seems to narrow the trans-
Atlantic divide:
1. The Pierre-Kahn group from Paris performed partial resection of lipomas with 

considerable morbidity and neurological deterioration, whereas in Pang’s own series, 
the results of this modality of treatment were also very poor. What was different in 
Pang’s later series? First, he performed “total” resection of the lipomas, using the 
“white line” as a guide to the plane between the cord and the lipoma. Second, he 
always recommended intraoperative neurophysiological monitoring. Hence, in the 
case of dorsal and terminal lipomas, it would appear that complete resection of the 
lipoma provides the best results, and indeed, the best insurance against delayed 
retethering! The current data from Paris suggest that their results are better with total 
removal of the lipomas.[10] In another recent publication, Talamonti et al.,[3] also seem 
to favor prophylactic surgery in all but transitional lipomas

2. In his recent publications,[5,6] Pang refers to the unpredictable results of the so-called 
“chaotic” lipomas, which is also an euphemism for the difficult-to-untether transitional 
lipomas, as originally described by Chapman. Hence, there seems to now be an 
unanimity in the opinion that prophylactic surgery for chaotic and difficult transitional 
lipomas is “not recommended” by both the groups

3. If the data from Paris[10] suggest that good results are associated with prophylactic surgery 
for dorsal and terminal lipomas, perhaps we are nearing the end of the debate itself

4. To sum up, both groups acknowledge that good results are possible in prophylactic 
surgery for dorsal and terminal lipomas. The results of surgery for chaotic lipomas 
are so poor that prophylactic surgery is not proposed by either of the groups. So, is 
the debate now limited to transitional lipomas only? Only time will tell!

5. One question remains: what about infants with lipomas born with fixed neurological 
deficits, for example, a foot weakness which does not progress? Do they require 
prophylactic surgery? Tu et al., addressed this issue in their fairly small cohort of 
patients[17] and showed that the presence of congenital neurological deficits did not 
affect the likelihood of deterioration in patients managed expectantly; prophylactic 
detethering of these patients did not prevent delayed neurologic deterioration.

Our Experience

We have analyzed our own result with spinal lipomas operated upon over the past 9 years. 
Of the 118 lipomas operated upon, 34 were terminal lipomas [Figures 1-3], 28 dorsal 
lipomas, 9 lipomas of the filum, and the remaining were either transitional or chaotic 
[Table 1]. Ever since (from the year 2011) we started performing radical surgery, observing 
the white line and using intraoperative neuromonitoring, we have adopted an attitude 
of performing elective surgery on dorsal and terminal lipomas. Of the 34 patients with a 
terminal lipoma, 20 were asymptomatic; and of the 28 patients with a dorsal lipoma,18 were 
asymptomatic [Table 2]. Worsening of neurological deficits or the development of new 
neurological deficits occurred transiently in 5 of the 34 patients with a terminal lipoma, 
and these were permanent in 2 cases. In the patients with a dorsal lipoma, worsening of the 
neurological status occurred transiently in three patients, and the deficits were permanent 
in only one patient. Hence, only 3 of the 62 (4.8%) patients with a dorsal or terminal 
lipoma who were operated upon had permanent worsening of their neurological deficits 
[Table 3]. In fact, in all the three patients, the surgery was performed due to the presence 
of symptoms. Only 3 of 38 (7.9%) cases having an asymptomatic lipoma had developed 
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transient weakness postoperatively, which later improved to the preoperative status. None 
of the asymptomatic lipomas operated upon by us had any neurological deficit [Table 4].

Table 1: Distribution of operated patients according to the type of lipoma
Type of lipoma Number of patients
Dorsal 28 (23.7%)
Terminal 34 (28.8%)
Transitional 46 (39%)
Chaotic 10 (8.5%)
Total 118 (100%)

Table 2: Distribution of cases with a dorsal or a terminal lipoma, based on 
the presence or absence of symptoms
Type Asymptomatic Symptomatic Total
Dorsal 18 (64.3%) 10 (35.7%) 28 (100%)
Terminal 20 (58.8%) 14 (41.2%) 34 (100%)

Table 3: Outcome of symptomatic cases according to whether the lipoma 
was dorsal or terminal
Type of case Total number of cases Transient deterioration Permanent deterioration
Dorsal 10 2 (20%) 1 (10%)
Terminal 14 3 (21.3%) 2 (14.3%)
Total 24 5 (20.8%) 3 (12.5%)

Figure 1: Sagittal T2-weighted MRI showing a dorsal lipoma

Table 4: Outcome in asymptomatic cases according to whether the lipoma 
was dorsal or terminal
Type of cases Total number of 

cases
Transient new onset 

weakness
Permanent new onset 

weakness
Dorsal 18 1 (5.5%) 0
Terminal 20 2 (10%) 0
Total 38 3 (7.9%) 0
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Our Policy for Asymptomatic Conus Lipomas
Our policy when we see a child with an asymptomatic conus lipoma is as follows:
1. If the lesion is an anatomically favorable one and no neurological deficit is present in 

a patient having a dorsal, terminal, or a simple transitional lipoma, then we perform 
prophylactic surgery at the age of 4–6 months with radical removal of the lesion and 
untethering of the cord

2. If the anatomy is favorable and the neurological deficit is fixed and present from 
birth, then we perform prophylactic untethering a little earlier at 3 months of age

3. If the anatomy is unfavorable, that is, there is the presence of a difficult transitional 
lipoma (with multiple loculi and intramedullary extension) or a chaotic lipoma 
(with the lipoma located ventral to the cord), we adopt a wait-and-watch attitude 
and only operate if there is progression of neurological deficits or the appearance of 
new neurological deficits.
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