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Conus Medullaris Levels on Ultrasonography in Term 
Newborns : Normal Levels and Dermatological Findings
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Objective : Ultrasonography (US) is the most non-invasive, safe, and, especially in the period of infancy, best method for visualizing 
and examining the spinal cord. Furthermore, US is the primary work-up for development of the spinal canal, and for follow-up on 
issues relating to subcutaneous tissues, bone development, and the spinal cord. Conus medullaris terminates at the second lumbar 
vertebra, according to a consensus in the literature.

Methods : Healthy children under the age of 6 months who were admitted to the radiology clinic for routine USG follow-ups 
between the dates of March 2012 to December 2014 were included in this study.

Results : Our study includes data from 1125 lumbosacral ultrasounds. The terminal point of the conus level of the attended infants, 
superior, middle part, inferior of the vertebrae L1, L2, and L3. Furthermore, the termination of the discal distance ratio did not differ 
significantly between genders. 

Conclusion : Therefore, according to our results, gender is not an influencing factor in the termination of the spinal cord. Based 
on the study we performed, as well as the previous literature, in infants without a recognized spinal pathology, the spinal cord is 
detected below the vertebra L3.
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INTRODUCTION

Ultrasonography (US) is the most non-invasive, safe, and, 

especially in the period of infancy, best method for visualizing 

and examining the spinal cord. Furthermore, US is the pri-

mary work-up for development of the spinal canal, and for 

follow-up on issues relating to subcutaneous tissues, bone de-

velopment, and the spinal cord6,10,11). Conus Medullaris (CM) 

terminates at the second lumbar (L) vertebra, according to a 

consensus in the literature.

In the embryological period, the medulla spinalis is the 

same length as the spinal canal, and along with the develop-

ment it ascends cranially. The exact time of this ascent has not 

been determined11). Regarding diagnosis, CM is determined to 

be pathological when it is located in the lower lumbar region, 

and is called low or tethered spinal cord at that time. It pres-

ents as sphincter dysfunctions and neurological deficits of the 

lower extremities. 

In preterm infants, because the ascent of the conus has not 

been completed, it can be encountered at lower levels. This sit-
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uation can be misinterpreted by clinicians6,11,15,16). This study 

was carried out on infants under six months of age without 

any spinal pathology in order to determine the conus level of 

the population and the frequency of coexisting dermatological 

findings.

MATERIALS AND METHODS

Healthy children under 6 months of age who were admitted 

to the radiology clinic for routine US follow-ups between the 

dates of March 2012 to December 2014 were included in this 

study; in total, 672 term girls and 453 term boys were in-

volved. Our study includes infants until age of 6 months, as 

there are delays in admitting to hospital for screening in fami-

lies who have an infant without neurological smptoms other 

than simple skin lesions and ossification occuring after the 

6th month reduces diagnostic value of the evaluation, with the 

neonatal period being more significant. Those determined to 

be preterm infants according to their gestational ages and in-

fants with spinal pathologies detected on US, as well as infants 

with congenital malformations, were excluded. As ultrasonog-

Table 1. Distribution of conus levels by genders and months

Gender Months L1s L1 L1i L1–L2 L2s L2 L2i L2–L3 L3s Total

Male

1 0 0 0 8 (7.1) 26 (23.0) 24 (21.2) 25 (22.1) 17 (15.0) 13 (11.5) 113

2 0 2 (2.0) 5 (4.9) 13 (12.7) 21 (20.6) 20 (19.6) 23 (22.5) 10 (9.8) 8 (7.8) 102

3 2 (2.4) 3 (3.7) 11 (13.4) 12 (14.6) 19 (23.2) 17 (20.7) 7 (8.5) 9 (11.0) 2 (2.4) 82

4 4 (5.4) 4 (5.4) 13 (17.6) 16 (21.6) 15 (20.3) 14 (18.9) 4 (5.4) 4 (5.4) 0 74

5 4 (9.3) 4 (9.3) 8 (18.6) 12 (27.9) 7 (16.3) 6 (14.0) 2 (4.7) 0 0 43

6 5 (12.8) 5 (12.8) 8 (20.5) 11 (28.2) 5 (12.8) 5 (12.8) 0 0 0 39

Total 15 18 45 72 93 86 61 40 22 453

Female

1 0 0 4 (1.9) 18 (8.5) 47 (22.1) 41 (19.2) 35 (16.4) 40 (18.8) 28 (31.1) 213

2 0 0 7 (4.9) 15 (10.4) 38 (26.4) 32 (22.2) 24 (16.7) 16 (11.1) 12 (8.3) 144

3 2 (2.3) 2 (2.3) 9 (10.5) 17 (19.8) 17 (19.8) 16 (18.6) 15 (17.4) 3 (3.5) 5 (5.8) 86

4 3 (3.3) 4 (4.4) 19 (21.1) 31 (34.4) 14 (15.6) 11 (12.2) 6 (6.7) 2 (2.2) 0 90

5 6 (7.8) 5 (6.5) 16 (20.8) 22 (28.6) 16 (20.8) 8 (10.4) 4 (5.2) 0 0 77

6 8 (12.9) 5 (8.1) 12 (19.4) 17 (27.4) 12 (19.4) 8 (12.9) 0 0 0 62

Total 19 16 67 120 144 116 84 61 45 672

Total

1 0 0 4 (1.2) 26 (8.0) 73 (22.4) 65 (19.9) 60 (18.4) 57 (17.5) 41 (12.6) 326

2 0 2 (0.8) 12 (4.9) 28 (11.4) 59 (24.0) 52 (21.1) 47 (19.1) 26 (10.6) 20 (8.1) 246

3 4 (2.4) 5 (3.0) 20 (11.9) 29 (17.3) 36 (21.4) 33 (19.6) 22 (13.1) 12 (7.1) 7 (4.2) 168

4 7 (4.3) 8 (4.9) 32 (19.5) 47 (28.7) 29 (17.7) 25 (15.2) 10 (6.1) 6 (3.7) 0 164

5 10 (8.3) 9 (7.5) 24 (20.0) 34 (28.3) 23 (19.2) 14 (11.7) 6 (5.0) 0 0 120

6 13 (12.9) 10 (9.9) 20 (19.8) 28 (27.7) 17 (16.8) 13 (12.9) 0 0 0 101

Total 34 34 112 192 237 202 145 101 68 1125

Values are presented as number (%). s : superior, i : inferior 

Fig. 1. A : Sonographical images of spinal cord in axial  planes in a term 
infant. White arrows pointed to conus medullaris. B : Sonographical 
images of spinal cord in Sagittal planes in a term infant.
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raphy cannot be performed in cases with meningocele or me-

ningomyelocele that would require surgery, they were not in-

cluded in our study. Participation required examination by 

pediatricians and dermatological consultations. By combining 

all data, the frequencies of ultrasonographic conus levels and 

dermatological lesions were investigated. 

We used the Aplio 400 brand Toshiba (Toshiba Medical 

Systems, Tokyo, Japan) ultrasound device in this study. The 

infants were gently placed in the prone position for examina-

tion. During investigation, the lumbosacral distal junction 

was accepted as the first apparent angulation level, and ac-

cording to this, vertebra L5 was determined and the spinal co-

nus level was defined by counting the discal distances. Fol-

lowing this, vertebral bodies were identified at each discal 

level and classified as superior and inferior endplate and mid-

vertebral body (Fig. 1). The level to which the spinal conus was 

closest was determined to be the conus termination level.

RESULTS

Our study included data from 1125 lumbosacral ultra-

sounds. At the terminal point of the c onus level of the infants’ 

superior, middle, and inferior parts of vertebrae L1, L2, and 

L3, the termination of the discal distance ratios do not differ 

significantly between genders (p>0.05) (Tables 1-3, Figs. 2 and 3). 

During the study, a total of 316 (28%) infants with skin le-

sions on their midlines were reported. The dermatological le-

sions encountered in these children were as follows : Mongo-

lian spot was encountered in 171 children (15.2%), 92 boys 

and 79 girls; salmon patches were encountered in 61 children 

(5.42%), 10 boys and 51 girls; sacral dimple was encountered 

in 43 children (3.73%), 23 boys and 20 girls; pilonidal sinus 

was encountered in 27 children (2.4%), 15 boys and 12 girls; 

hair development in the lumbosacral region was encountered 

in 15 children (1.24%), five boys and 10 girls. Both hair devel-

opment in the lumbosacral region and sacral dimple were 

present in only one girl (0.08%). The dermatological findings 

of the infants involved do not differ significantly with the co-

nus level (p>0.05) (Fig. 4). 

Statistical analyses
The NCSS 2007 (NCSS, LLC company, Kaysville, UT, USA) 

program was used for the statistical analyses conducted in this 

study. During the examination of data, complementary statis-

tical methods (frequency, ratio) were used. For comparison of 

the qualitative data, the Pearson chi-squared test and Yates’ 

continuity correction test were used. Significance was esti-

mated at levels p<0.01 and p>0.05.

DISCUSSION

Methods such as computed tomography and magnetic reso-

nance imaging can be used for follow-ups of spinal cord in pe-

riod of infancy. These methods can be quite successful, but 

Table 3. The mean levels of conus medullaris in all cases

L1s L1 L1i L1–L2 L2s L2 L2i L2–L3 L3s

Mean CM levels 5.67 5.67 18.67 32.00 39.50 33.67 24.17 16.83 11.33

2×SD 10.634 8.066 19.376 15.646 43.85 42.022 48.372 43.862 32.976

s : superior, i : inferior, CM : conus medullaris, SD : standard deviation 

Table 2. Evaluation of conus levels by genders

Male (n=453) Female (n=672) p-value

L1s 15 (3.3) 19 (2.8) 0.774*

L1 18 (4.0) 16 (2.4) 0.176*

L1i 45 (9.9) 67 (10.0) 0.984†

L1–L2 72 (15.9) 120 (17.9) 0.391†

L2s 93 (20.5) 144 (21.4) 0.717†

L2 86 (19.0) 116 (17.3) 0.460†

L2i 61 (13.5) 84 (12.5) 0.653†

L2–L3 40 (8.8) 61 (9.1) 0.887†

L3s 23 (5.1) 45 (6.7) 0.264†

Values are presented as number (%). *Yates’ continuity correction test. 
†Pearson chi-square test. s : superior, i : inferior
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each also entails significant drawbacks. For instance, comput-

ed tomography emits radiation, and anesthesia is required in 

order for the results of magnetic resonance imaging work-ups 

to be optimal, at a high cost. In contrast, the fact that USG is 

non-invasive, easily accessible, radiation-free, and cost-efficient 

make it the best all-around method, even though it is user-de-

pendent11).

The life of an embryo proceeds through several developmen-

tal stages. Embryos are created by the differentiation of three 

germ layers between the 4th and  8th weeks. On the 17th and 

 18th days, the neural plate develops. On the 28th day, the neu-

ral plate closes and the spinal canal develops. After neurulation 

is completed, the tail bud begins to regress gradually1,9,15-17). Any 

defect occurring in this period of time will lead to difficulties 

later in the child’s development.

Wilson and Prince18) followed 184 children between 0–20 

with magnetic resonance imaging. According to this study, 

CM was observed between T12–L3. In another group of pa-

tients aged 0–24 months, it was observed between L1–L2 levels. 

In contrast, Hill and Gibson6) reported CM to be located be-

tween L1–L2 most frequently in a 105-patient neonatal case 

study performed using US18), and Sahin et al.11) reported it be-

tween L1–L2 in an examination of 105 premature and term in-

fants, also performed using US. Further, Arthurs et al.1) report-

ed that it was at L4–L5 and above in 84.2% and at L3 and 

above in 22.8% of the fetuses examined, all in the 20th gesta-

tional week. Other studies on the subject, such as Perlitz et al.9), 

reported it at the L2–L3 vertebral space and vertebra L3 in 93% 

Table 4. Termination levels of spinal coni by vertebrae, regardless of 
gender, in all cases 

Months L1 L2 L3 Total

6 71 30 0 101

5 77 43 0 120

4 94 70 0 164

3 58 103 7 168

2 42 184 20 246

1 30 255 41 326

Total 372 685 68 1125

Fig. 2. Distribution of regions where conus levels were determined, by 
months. s : superior, i : inferior.
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Fig. 4. A : Dermatological samples from involved cases. Hair development 
in lumbar region. B : Dermatological samples from involved cases. 
Pilonidal sinus. C : Dermatological samples from involved cases. Sacral 
dimple. D : Dermatological samples from involved cases. Mongolian spot.
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of 110 fetuses studied at the 20–24th gestational weeks. Relat-

edly, Zalel et al.20) evaluated fetuses at the 10th and  40th gesta-

tional weeks using US; in all of the fetuses at the 13–18th gesta-

tional weeks, CM was detected at L5 and the sacrum, and in all 

of the term fetuses it was at L2 and above. In their study featur-

ing 1273 infants, Rozzelle et al.10) (0– 100 days) used US to locate 

CM between T12–L4, mostly between vertebrae L1–L2; 10.4% 

of it was measured at the L2–L3 space. In our study, in the pe-

riod of the first 6 months, CM was observed at L1–L2 (192 

children), most commonly at the superior (237 children) or 

middle parts of the vertebra L2 (202 children), and least com-

monly at the superior (34 children) and middle parts (34 chil-

dren) of the vertebra (Table 1). Therefore, the results of our 

study are concordant with those of Wilson and Prince18), Sahin 

et al.11), and Hill and Gibson6). 

It has been demonstrated in some articles in the literature 

that Sahin et al.11) and Vettivel14) did not find conus level to be 

related to gender. Our study was in agreement with this, find-

ing no relationship between gender and the conus level of par-

ticipants. In the literature, CM is accepted as pathological 

when it is below vertebra L3. In this case, the cause of symp-

toms such as neurological deficits in the lower extremities or 

bladder dysfunctions was often the tethered cord syndrome19). 

In our study, there were no conus medullaris observed termi-

nating below vertebra L3. Although we did not recognize a case 

with conus terminating at the level of vertebra L3; when we as-

sessed a total of 61 cases with conus terminating at upper pla-

teau of the vertebra L3 within initial 3 months, in examina-

tions of infants included in our screening there was no 

neurological sign or symptom, initial measurements of the 

cases included in the screening were used as a basis and no data 

regarding cases with prolonged follow-up could not be ob-

tained and we may suggest that termination of conus at upper 

plateau of the vertebra L3, which was found to be normal in 

our study, would not always be pathological, as the cases were 

not followed-up routinely. Furthermore, termination at this 

level is not observed in our cases since the age of 4 months and 

as it is outlined in Table 4 (the table requested), we are in 

thought of that termination level of conus hightens gradually 

with the age of the case. 

In newborns, midline skin lesions are commonly encoun-

tered. Mongolian spot, salmon patch (bite mark of stork on the 

neck), sacral dimple, hair development in the lumbosacral re-

gion, pilonidal sinus, sacral skin tag, subcutaneous mass, and 

aplasia cutis are all dermatological findings that can be ob-

served. Apart from Mongolian spot and salmon patch, these 

lesions can accompany spinal dysraphism2-5,12). In a study con-

ducted by Henriques et al.5) on 2,010 cases, it was reported that 

the rate of detection of skin lesion in the lumbosacral region 

was 7.2% (144 cases). In addition to this, spinal pathological 

finding in US was recognized only in eight of 144 cases. In an-

other study by Değirmenci et al.2) on 1000 newborns, it was re-

ported that the rate of detection of skin lesion in the lumbosa-

cral region was 5%3-5,12). In our study, the rate of detection of 

skin lesion at the midline was 28%. We determined the high 

incidence was due to involvement of benign skin lesion such as 

Mongolian spot and salmon patch that can be located at the 

midline, but are not related to spinal dysraphism. On the mid-

dle line of skin lesions in our study, the detection rate was 28%. 

When these two lesions are withdrawn, the rate of observed 

skin lesions (7.4%) was close to the rates reflected in the litera-

ture. We excluded cases with spinal pathological findings in 

US from the study. Therefore, spinal pathology was not recog-

nized in cases in which skin lesions were recognized. Mongo-

lian spot is reported as the most common dermatological find-

ing (15.2%). For instance, in studies conducted in Iran (71.3%), 

Taiwan (61.6%), and Brazil, it was reported as the most fre-

quent finding7,8,13). In studies conducted in our country, report-

ed rates are 20.1% and 13.2%3,4). Salmon patch (5.42%) is re-

ported as the second-most common skin lesion. Sacral dimple, 

epidermal sinus, and hair development in the lumbosacral re-

gion were other commonly observed skin lesions in our study, 

and no statistically meaningful relationship was found be-

tween dermatological findings and the length of CM.

Transducers are very important in routine ultrasound prac-

tices; therefore, we recommend transducers up to 15 MHz 

which provides images at high frequencies for this examina-

tion. When the examined infant gets older than 6 months, dif-

ficulties are arising in the verification of acoustic window. 

Moreover, it is important to specify L5 vertebra on ultrasound 

image. It would be beneficial to reveal the angulation between 

L5 and S1 vertebra.

CONCLUSION

According to the findings of this study, gender is not an in-

f luencing factor for termination of the spinal cord, and in 
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conjunction with the previous literature, in infants without a 

recognized spinal pathology, the spinal cord is detected below 

the vertebra L3. In our study, lower level of conus termination 

was determined to be upper margin of the vertebra L3 until 

the age of 4 months in healthy-appearing children without 

neurological symptoms, In our opinion, conus that ends at the 

level of vertebra L3 either in presence of a neurological sign or 

symptom or over age of 4 months must be considered as path-

ological. Tethered cord syndrome should be investigated in 

detail in conus levels below this level.
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