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ULTRASOUND ASSISTED LUMBAR 
PUNCTURE

VanPØCUS

VanPØCUS

DISCLOSURES

▸None
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VanPØCUS

BASIC PRINCIPLES

▸Usually done as “mark and go”

▸POCUS helps with:

▸Locating intervertebral spaces 

▸Estimating depth of needle insertion 

EQUIPMENT 
CHECKLIST

Lumbar Puncture
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Equipment checklist:

✔ LUMBAR PUNCTURE KIT
✔ EXTRA SPINAL NEEDLES 
✔ STERILE CLEANING SOLUTION 
✔ LIDOCAINE 
✔ PPE 

VanPØCUS

Equipment checklist:

✔ ULTRASOUND WITH 
CURVILINEAR PROBE 
✔ GEL 
✔ PEN / MARKER / SYRINGE 

VanPØCUS
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TRANSVERSE – IDENTIFY MIDLINE 

VanPØCUS

TRANSVERSE – IDENTIFY MIDLINE 

Generally easy in patients who are thin where the
spinous processes (SP) can be palpated, midline
identification can be surprisingly difficult in patients
who are heavier and in those with abnormal spinal
curvature.

When performing an LP with ultrasound guidance,
traditional surface landmarking techniques are used as a
starting point. Most providers use an imaginary line that
connects the superior aspect of the iliac crests
(intercristal line or Tuffier’s line) to locate the L4 SP.

However, because Tuffier’s line is a radiologic indicator,
it does not correspond well in patients with muscle and
adipose tissue on top of the iliac crest. Using palpation
in isolation frequently results in the identification of a
higher than expected SP.15 In cases where the iliac crests
cannot be reliably palpated, the examination can begin
instead just above the intergluteal cleft.

With the patient in the lateral decubitus position, the
curvilinear transducer is positioned in the transverse
plane (perpendicular to the long axis of the spine) at the

Figure 1 – A-F, Identify the midline. A, Initial transducer position (decubitus position). B, Marking the midline with a skin pen (upright position). C,
View of a lumbar spinous process (asterisk). D, Corresponding anatomic plane required to achieve the view of the lumbar spinous process. E, View of
the space between the spinous processes, recognizable by the articular processes (asterisk) creating the bat sign. F, Corresponding anatomic plane
required to achieve the view of the interspinous space.

chestjournal.org 1225

Spinous Process

VanPØCUS
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TRANSVERSE – IDENTIFY MIDLINE 

VanPØCUS

SAGITTAL – IDENTIFY INTERVERTEBRAL SPACE 

VanPØCUS
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SAGITTAL PARAMEDIAN APPROACH

MidlineParamedian

L3

L4

L3/L4 Facet Joint

VanPØCUS

RCH EMERGENCY MEDICINE POCUS

SAGITTAL PARAMEDIAN APPROACH

VanPØCUS



2/16/20

7

SAGITTAL PARAMEDIAN APPROACH

Spinous Process

Spinous 
Process Spinous 

Process

Facet Joint or Articular Process

L3 L4 
Facet L4 L5 

Facet
L5 S1 
Facet
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SAGITTAL – IDENTIFY INTERVERTEBRAL SPACE

Sacrum

Intervertebral Space

L4 L5 

VanPØCUS
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SAGITTAL – IDENTIFY INTERVERTEBRAL SPACE

VanPØCUS

LANDMARKING 

VanPØCUS
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TRANSVERSE - MEASURING DEPTH AND ANGLE

VanPØCUS

TRANSVERSE - MEASURING DEPTH AND ANGLE

Generally easy in patients who are thin where the
spinous processes (SP) can be palpated, midline
identification can be surprisingly difficult in patients
who are heavier and in those with abnormal spinal
curvature.

When performing an LP with ultrasound guidance,
traditional surface landmarking techniques are used as a
starting point. Most providers use an imaginary line that
connects the superior aspect of the iliac crests
(intercristal line or Tuffier’s line) to locate the L4 SP.

However, because Tuffier’s line is a radiologic indicator,
it does not correspond well in patients with muscle and
adipose tissue on top of the iliac crest. Using palpation
in isolation frequently results in the identification of a
higher than expected SP.15 In cases where the iliac crests
cannot be reliably palpated, the examination can begin
instead just above the intergluteal cleft.

With the patient in the lateral decubitus position, the
curvilinear transducer is positioned in the transverse
plane (perpendicular to the long axis of the spine) at the

Figure 1 – A-F, Identify the midline. A, Initial transducer position (decubitus position). B, Marking the midline with a skin pen (upright position). C,
View of a lumbar spinous process (asterisk). D, Corresponding anatomic plane required to achieve the view of the lumbar spinous process. E, View of
the space between the spinous processes, recognizable by the articular processes (asterisk) creating the bat sign. F, Corresponding anatomic plane
required to achieve the view of the interspinous space.

chestjournal.org 1225
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TRANSVERSE – MEASURING DEPTH AND ANGLE

VanPØCUS

Vertebral Body

Ligamentum Flavum

VanPØCUS

ENSURE THE PATIENT 
REMAINS IN THE SAME 
POSITION 
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WHAT IS THE EVIDENCE?
A RANDOMIZED CONTROLLED TRIAL OF ULTRASOUND-ASSISTED LUMBAR PUNCTURE, 
NOMURA J ET AL, J ULTRASOUND MED 2007

VanPØCUS

CONCLUSION:
“THE USE OF ULTRASOUND FOR LP SIGNIFICANTLY REDUCED THE NUMBER OF FAILURES 
IN ALL PATIENTS AND IMPROVED THE EASE OF THE PROCEDURE IN OBESE PATIENTS”   

VanPØCUS
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WHAT IS THE EVIDENCE? 
ULTRASOUND FOR ROUTINE LUMBAR PUNCTURE, PETERSON M ET AL, ACAD EMERG
MED 2014

VanPØCUS

CONCLUSION:
“THESE DATA DO NOT SUGGEST ANY ADVANTAGE TO ROUTINE USE OF US LOCALIZATION FOR LP 
INSERTION, THOUGH FURTHER STUDY MAY BE WARRANTED TO LOOK FOR BENEFIT IN THE 
DIFFICULT TO PALPATE OR OBESE PATIENTS” 

VanPØCUS
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WHY IS THERE CONTRADICTION? 

Nomura (2007) Peterson (2014)

US Training “Trained” None

LP Experience Experienced Variable

Sample Size 46 100

Blinding Yes No

Powered for 
Obese Subgroup

No No

VanPØCUS

WHAT IS THE EVIDENCE?
ULTRASOUND-ASSISTED LUMBAR PUNCTURE: A SYSTEMATIC REVIEW AND META-
ANALYSIS, GOTTLIEB M ET AL, ACAD EMERG MED 2018

- 12 STUDIES (TOTAL N = 957) 
- BETTER SUCCESS RATE (90% VS 81%)
- FEWER TRAUMATIC LPS (10.7% VS 26.5%) 
- SHORTER TIME TO SUCCESS (6.87 MIN VS 7.97 MIN) 
- FEWER ATTEMPTS (2.07 VS 2.66) 
- LOWER PATIENT PAIN SCORES (3.75 VS. 6.31) 

VanPØCUS
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VanPØCUS

BOTTOM LINE

▸ Operator dependent

▸ Provides visualization of spinal 
structures 

▸ Benefit likely higher in patients 
with difficult body habitus

▸ Helpful adjunct to a common EM 
procedure   

vancouverpocus@gmail.com
www.vancouverpocus.ca
@VancouverPOCUS
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