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Introduction
Lumbar punctures are commonly performed in the pediatric 

emergency department in neonates and infants.Multiple studies 
have looked at patient positioning to maximize interspinous 
distance, and the consensus is that hip flexion in the seated 
upright position provides the largest space in which to introduce 
a Lumbar Puncture (LP) needle.We will review the current 
literature and propose an idea on patient positioning to increase 
hip flexion and make the collection of Cerebrospinal Fluid (CSF) 
easier.

Discussion
The positioning of neonates for the lumbar puncture 

procedure seems to be very much an issue of personal preference.
In fact, most clinicians use the flexed lateral decubitus position for 
neonatal LP’s[1] but the evidence from a number of prospective 
and observational studies suggests for several reasons that the 
upright sitting position with knees maximally flexed is the best.

In a 2010 publication, Abo et al. [2]utilized portable ultrasound 
to evaluate pediatric subjects in 5 different positions.Their results 
demonstrated that hip flexion, both in the seated and lateral 
recumbent position, significantly increased interspinous space.
However, maximum interspinous space was achieved when the 
subject was seated with flexed hips.Other studies confirm these 
findings for both neonates and adults [2-6]. Whether or not the 
increased interspinous space translates to greater success is not 
clear.In fact, both a retrospective and prospective randomized trial 
by Hanson et al. [7] suggests that that the seated, upright position 
may not improve the success rate of neonatal lumbar punctures as 
compared to the lateral decubitus position.Nevertheless, both of 
these studies acknowledged an important limitation.The authors 
acknowledged that the operators were possibly less experienced 
with the upright position as compared to the more popular lateral 
decubitus position. Consequently, the providers’ familiarity with 
the lateral position might have biased their results toward more 
success in that position(Figure 1)[7,8].

Figure 1

Nevertheless, there are other excellent and evidence-based 
reasons for recommending the upright position for neonatal 
lumbar punctures.First, the risk of oxygen desaturations 
is less with the seated upright position as compared to the 
lateral decubitus position. Gleason et al. [1]found that oxygen 
desaturations were significantly less common in the upright 
position when the sitting upright position was compared against 

two lateral recumbentpositions in preterm infants undergoing 
lumbar puncture[1]. In another randomized controlled trial by 
Weisman et al. [9]26 neonates with illness receiving LP were 
studied in the sitting, lateral knee-chest or lateral without knee-
chest positions. The mean transcutaneous oxygen pressure was 
lowest in the lateral knee-chest position as compared to the other 
two positions(Figure 2)[9].
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Figure 2

Additionally, it is the author’s opinion that the upright 
seated position allows the easiest identification of iliac crest and 
vertebral spinous process landmarks as well as monitoring of the 
shoulders for unwanted rotation or loss of vertical straightness to 
the vertebral column.

TheSotoRamp
The positioning of an infant or neonate in the seated position 

with flexed hips while maintaining adequate room for CSF 
collection is difficult to achieve without an adjunct.It is possible 
that this position can occur by ramping with folded sheets under 
the infant and allowing the infant’s buttock to slightly hang over 
the edge.In this paper we introduce the Soto ramp concept for 
neonatal lumbar punctures.There are at least three potential 
benefits of this technique.

i)	 The upright infant’s knees can be maximally flexed if 
the buttocks are allowed to slightly hang over the edge of the 
stacked towels. 

ii)	 Without the Soto ramp the lumbar puncture needle 
extending from the lower back can often be located only 
centimeters from the bed. The ramp elevates the spinal needle 
draining Cerebral Spinal Fluid (CSF) from the back several 
inches from the flat surface of the bed and allows greater 
space for maneuvering the tubes used to collect the dripping 
CSF. 

iii)	 The holder of the infant is allowed a comfortable padded 
ramp on which to stabilize his or her hand forearms and hands 
that are grasping the infant’s arms and legs. Since lumbar 
puncture success is anecdotally often attributed to the skills 
of the healthcare provider holding the infant, this may be an 
especially important contribution(Figure 3).

Figure 3

Summary
In summary, the seated upright, hips flexed position allows 

the greatest possible interspinous width for adults, children 
and infants. And, the wider the interspinous space theoretically 
gives the best possible conditions for entering the spinal canal 
and a successful spinal tap. The Soto Ramp for neonatal lumbar 
puncture is a refinement to upright knees flexed position.Maximal 
knee flexion, a greater distance between the gurney mattress and 
the needle allowing safer maneuvering of the CSF tube and a more 
comfortable arm support for the operator holding the infant are 
accomplished with this technique.

For a video describing the technique: https://www.youtube.
com/watch?v=TVPtC2SIY8o
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