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EDITORIAL VIEW

USG or clinical judgment or both?
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ABSTRACT
Regional anesthesia, including central neuraxial block, peripheral nerve block and interventional pain 
injection is traditionally done with the help of the landmarks and clinical judgment. Today, injections are 
done with the help of ultrasound (USG). In this paper, two methods are compared and the value of both 
methods is evaluated. The superiority of USG is obvious, but these two techniques are truly along the 
same way and complement each other.
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Regional anesthesia has been used by anesthetists 
for decades. Anesthesiologist performs central 
neuraxial block, peripheral nerve block and 
Interventional pain injection as a procedure 
for anesthesia or acute or chronic pain control. 
Traditional regional anesthetic techniques usually 
is done by the help of the anatomical landmarks 
and clinical judgment. Anatomic landmarks are 
usually an anatomic sign on the skin of injection 
site which identified by palpation on the bony 
prominence or arterial pulse. It could be near bony 
prominence or arterial pulse or a few centimeters 
away from it, based on the passage of a nerve or 
nearby organ-specific. But many disadvantages like 
anatomical differences, small adjacent nerves and 
blood vessels, lungs, and other vital structures that 
lead to the failure of the injections and side effects 
and complications and also inaccuracy of epidural 
steroid injections performed with surface landmarks 
put the success of the landmark technique into 
question.1-3

With the introduction of ultrasound (USG) in 
medicine by Dr. Karl Theo Dussik, an Austrian 
neurologist as a medical diagnostic tool,4 anesthetists 
tried to use it to increase the quality of injections. 
US is the first widely used imaging instrument in 
regional anesthesia practice because it is mobile, 
free of radiation risk and relatively inexpensive 
when compared to other imaging modalities 
(e.g. magnetic resonance imaging and computed 
tomography). Moreover, it is noninvasive, safe, 
easy to use, and can be quickly performed. So 
USG became a promising alternative to traditional 

landmark-based techniques.5-6 But anesthesiologist 
were slow adopters of USG, because traditionally 
they had a culture of using surface landmarks for 
performance of the nerve blocks.7 Like any scientific 
work, the experts were looking for sonoanatomy, 
they tried to find evidence for injections with 
ultrasound and measure the distance from skin to 
the injection site to know for how many centimeters 
needle must pass to reach the maximum block 
point. Milestones that must be met during 
injection with the help of US are the familiarity 
with sonoanatomy and the correct identification of 
bone acoustic shadow, muscle layers, vessels and 
deposition of the local anesthetic in the correct site 
into the appropriate interfascial planes. US provide 
a cross-sectional view of anatomical structures and 
providing instantaneous visual guidance or real-time 
imaging that can help define the individual regional 
anatomy, guide needle advancement carefully and 
ensure the spread of local anesthetic, potentially 
optimizing nerve block efficacy and safety.8

Bogin and Stulin were the first to report the use of 
US for central neuraxial block in 1971.9 Porter et al in 
1978 used US to image the sonoanatomy of lumbar 
spine.10 Cork et al used US to locate the landmarks 
relevant for epidural anesthesia in 1984.11 US imaging 
has transformed the practice of regional anesthesia 
during the previous 10 years. USG has been associated 
with higher block success rates and lower volumes 
of local anesthetic solution required compared to 
landmark techniques. Studies have demonstrated 
that USG leads to faster and denser blocks, as well 
as a reduction in local anesthetic requirement, when 
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compared to nerve stimulation guidance.1,2,6,12-14 
Recent data suggest that USG reduces the number 
of needle passes required to perform interscalene 
block and that more consistent anesthesia of the 
lower trunk is possible with it.15-16 It is emerging as a 
reliable, effective technique for perineural catheter 
insertion too. It helps to place catheters in the vicinity 
of peripheral nerves for continuous infusion of 
drugs,17 but not improve the ease of insertion of labor 
epidural catheters in patients with easily palpable 
lumbar spines.18 Pain medicine practice guidelines 
recommend that almost all procedures perform by 
image guidance to enhance the accuracy, precision, 
safety, and diagnostic information derived from the 
procedure.19 Evidence suggests that USG improves 
the success rate of epidural space access on the first 
attempt,20 decreases the number of attempts21 and 
improves patient comfort during the procedure.22 It 
is especially useful in patients with difficult epidural 
access like in morbidly obese patients or those with 
a history of difficult epidural access, kyphosis or 
scoliosis.21 USG decreases side effects and increases 
the quality of analgesia and patient satisfaction in 
obstetrics.23

USG is commonly used in acute pain and chronic 
pain procedures for both diagnostic as well as 
therapeutic blocks. More common procedures 
being performed with its help include nerve 
blocks e.g. brachial or lumbar plexus, more 
distal branches of the plexus, or at least common 
locations such as proximity to sites of trauma or 
entrapment or neuroma formation, blockade of 
various small sensory or mixed nerves, such as 
the suprascapular,24 pudendal,25 intercostal,26 
genitofemoral,27 ilioinguinal and iliohyoigasteric,28 
lateral femoral cutaneous LFCN,29 greater occipital 
and third occipital nerve blocks31 as well as various 
other sites. Almost all spinal procedures, including 
epidurals, selective spinal nerve blocks, 31 facet joint 
or medial branch blocks33, 34 can be done by US. Many 
advanced pain management procedures including 
sympathetic blocks, e.g. stellate ganglion,34 celiac 
plexus block,35 superior hypogasteric plexus block36 
and ganglion impare block37 can easily be performed 
with its help. Many other pain procedures, e.g. 
injection into interfascial planes like transversus 
abdominus plane (TAP) block, rectus sheath block 
plus myofascial injection, joint injection, bursitis 
and tendonitis injections can also be performed 
by USG, although the outcome of intra-articular 
procedures is not specifically known.38-39 Finally, 
it is possible to place peripheral neuromodulation 
electrodes or to fill the intrathecal pump with 
USG.40,42 

US faces many challenges such as difficulty in 
visualization of thin needles, a poor image quality 
in obese patients, and the need to invest much time 
and money in training. However, the advantages 
make it a very attractive option, and with ongoing 
research and training, it has evolved as a standard of 
care in pain management and regional anesthesia. 

Although superiority of USG to landmark injection 
techniques is obvious, however, the later may 
sometimes be the base of USG techniques, for 
example LFCN injection is done at 2 cm medial and 
2 cm inferior to the anterior superior iliac spine ( 
ASIS) and this site is the same where you put the 
linear probe for injection,29 or in sacroiliac joint 
(SIJ) injection, in which the landmark for injection 
is one thumb inferior to posterior superior iliac 
spine(PSIS),42 the same point where you put the 
curved probe for injection, or in caudal block, in 
which you enter the needle according to landmark 
by palpation and identification of sacral hiatus 
method and put the curved probe at the same site. 
However, landmark may be different from USG; 
for example in ilioinguinal and iliohypogastric 
nerve block landmarks are 2 inch medial and 2 
inch inferior to the ASIS and 1 inch medial and 1 
inch inferior to the ASIS respectively, where the 
site of injection in USG block is between internal 
abdominal muscles and transversus abdominus 
muscle and linear probe must put in the distance 
of ASIS and umbilicus and block both nerves 
simultaneously,28 or the site of injection for TAP 
block according to landmark is at the ilio-lumbar 
triangle of Petit, a small triangle above iliac crest, 
but USG help you to do injection on many site of 
anterior abdominal wall between internal oblique 
muscles and transversus abdominus muscle38. 

For novice practitioner learning of landmarks is 
helpful because the basics of every ultrasound 
injection are; familiarity with the anatomy of the 
injection site, identification of the landmarks, study 
of the sonoanatomy and finally injection technique. 
So, the landmark helps the novice to put their probe 
correctly on the site of injection. 

The author predicts that as ultrasound technology 
continues to improve and as anesthesiologists 
and pain specialists interested in this technology 
and skill level necessary to perform USG injection 
increases, USG will undoubtedly progress and will 
become the standard of care even in the developing 
countries. However, the landmark technique opens 
the door to the emergence of USG and should not 
be forgotten.



ANAESTH, PAIN & INTENSIVE CARE; VOL 19(3) JUL-SEP 2015 231

editorial view

Marhofer P, Chan VW. Ultrasound-1. 
guided regional anesthesia: current 
concepts and future trends. Anesth Analg. 
2007;104:1265–1269. [PubMed] 
Huntoon MA. Ultrasound in pain medicine: 2. 
advanced weaponry or just a fad? Reg 
Anesth PainMed. 2009;34:387–388. 
[PubMed]
Edler I, Lindstrom K. The history of 3. 
echocardiography. Ultrasound Med Biol. 
2004;30:1565–1644. [PubMed]
Marhofer P, Greher M, Kapral S. 4. 
Ultrasound guidance in regional 
anaesthesia. Br J Anaesth.2005;94:7–17. 
[PubMed] [Free full text]
Liu SS, Ngeow JE, YaDeau JT. Ultrasound-5. 
guided regional anesthesia and analgesia: 
a qualitative systematic review. Reg 
Anesth Pain Med. 2009;34:47–59. 
[PubMed]
Huntoon MA. Ultrasound in pain medicine: 6. 
advanced weaponry or just a fad? Reg 
Anesth Pain Med. 2009;34:387–388. 
[PubMed]
Gharaei H. Interventional Pain 7. 
Management. SOJ Anesthesiology and 
Pain Management. 2015.;2(1): 1-4. [Free 
full text]
Bogin IN, Stulin ID. Application 8. 
of the method of 2-dimensional 
echospondylography for determining 
landmarks in lumbar punctures. Zh 
Nevropatol Psikhiatr Im S S Korsakova. 
1971;71:1810–1811. [PubMed] 
Porter RW, Wicks M, Ottewell D. 9. 
Measurement of the spinal canal by 
diagnostic ultrasound. J Bone Joint Surg 
Br. 1978;60-B:481–484.  [PubMed] [Free 
full text]
Cork RC, Kryc JJ, Vaughan RW. Ultrasonic 10. 
localization of the lumbar epidural space. 
Anesthesiology. 1980;52:513–516. 
[PubMed] [Free full text]
Casati A, Baciarello M, Di Cianni S, 11. 
Danelli G, De Marco G, Leone S, et al. 
Effects of ultrasound guidance on the 
minimum effective anaesthetic volume 
required to block the femoral nerve. Br 
J Anaesth. 2007;98:823–827. [PubMed] 
[Free full text]
Chin KJ, Perlas A, Chan VW, Brull R. 12. 
Needle visualization in ultrasound-
guided regional anesthesia: challenges 
and solutions. Reg Anesth Pain Med. 
2008;33:532–544. [PubMed]
Marhofer P, Schrogendorfer K, Koining H, 13. 
Kapral S, Weinstabl C, Mayer N. Ultrasonic 

guidance improves sensory block and 
onset time of three-in-one blocks. Anesth 
Analg. 1997;85:854–857. [PubMed]
Kapral S, Greher M, Huber G, 14. 
Willschke H, Kettner S, Kdolsky R, et 
al. Ultrasonographic guidance improves 
the success rate of interscalene brachial 
plexus blockade. Reg Anesth Pain Med. 
2008;33:253–258. [PubMed] 
Liu SS, Zayas VM, Gordon MA, 15. Beathe 
JC, Maalouf DB, Paroli L, et al. A 
prospective, randomized, controlled 
trial comparing ultrasound versus nerve 
stimulator guidance for interscalene 
block for ambulatory shoulder surgery 
for postoperative neurological symptoms. 
Anesth Analg. 2009;109:265–271. 
[PubMed]
Swenson JD, Bay N, Loose E, 16. Bankhead 
B, Davis J, Beals TC, et al. Outpatient 
management of continuous peripheral 
nerve catheters placed using ultrasound 
guidance: an experience in 620 patients. 
Anesth Analg. 2006;103:1436–1443. 
[PubMed]
Arzola C, Mikhael R, Margarido C, 17. 
Carvalho JCA. Spinal ultrasound versus 
palpation for epidural catheter insertion 
in labour: A randomised controlled trial.
Eur J Anaesthesiol. 2015 ; 32(7):499-505. 
[PubMed]
Khoury GY, Ehara S, Weinstein JN, 18. 
Montgomery WJ, Kathol MH. Epidural 
steroid injection:a procedure ideally 
performed with fluoroscopic control. 
Radiology. 1988;168:554–557. [PubMed]
Grau T, Leipold RW, Conradi R, Martin E, 19. 
Motsch J. Ultrasound imaging facilitates 
localization of the epidural space during 
combined spinal and epidural anesthesia. 
Reg Anesth Pain Med.2001;26:64–67. 
[PubMed] 
Grau T, Leipold RW, Conradi R, Martin E. 20. 
Ultrasound control for presumed difficult 
epidural puncture. Acta Anaesthesiol 
Scand. 2001;45:766–771. [PubMed] 
[Free full text]
Grau T, Leipold RW, Conradi R, Martin E, 21. 
Motsch J. Efficacy of ultrasound imaging 
in obstetric epidural anesthesia. J Clin 
Anesth. 2002;14:169–175. [PubMed]
Grau T, Bartusseck E, Conradi R, Martin 22. 
E, Motsch J. Ultrasound imaging improves 
learning curves in obstetric epidural 
anesthesia: a preliminary study. Can J 
Anaesth. 2003;50:1047–1050. [PubMed]
Harmon D, Hearty C. Ultrasound guided 23. 

suprascapular nerve block technique. Pain 
Physician. 2007;10:743–746. [PubMed]
Rofaeel A, Peng P, Louis I, Chan V. 24. 
Feasibility of real-time ultrasound for 
pudendal nerve block in patients with 
chronic perineal pain. Reg Anesth Pain 
Med. 2008;33:139–145. [PubMed]
Gharaei H,Whizar lugo V. Perineural 25. 
Interventional Pain Management 
Techniques for Chronic Thoracic Pain 
Syndrome. Journal of Anesthesia and 
Critical Care: Open Access, 2015; 2 ( 
2).[Free full text]
Peng PWH, Tumber MPS. Ultrasound 26. 
Guided Interventional Procedures for 
Patients with Chronic Pelvic Pain — A 
Description of Techniques and Review of 
Literature.Pain Physician 2008; 11:215-
224.[PubMed]
Gofeld M, Christakis M. Sonographically 27. 
guided ilioinguinal nerve block. J 
Ultrasound Med. 2006;25:1571–1575. 
[PubMed] [Free full text]
Hurdle M-F, Weingarten TN, Crisostomo 28. 
RA, Psimos C, Smith J. Ultrasound-guided 
blockade of the lateral femoral cutaneous 
nerve: technical description and report 
of 10 cases. Arch Phys Med Rehabil. 
2007;88:1362–1364. [PubMed]
Eichenberger U, Greher M, Kapral S, 29. 
Marhofer P, Wiest R, Remonda L, et al. 
Sonographic visualization and ultrasound-
guided block of the third occipital 
nerve: prospective for a new method to 
diagnose C2/3 zygapophysial joint pain. 
Anesthesiology. 2006;104:303–308. 
[PubMed] [Free full text]
Narouze S, Vydyanathan A, Kapural L, 30. 
Sessler DI, Mekhail N. Ultrasound-guided 
cervical selective nerve root block: a 
fluoroscopy-controlled feasibility study. 
Reg Anesth Pain Med. 2009;34(4): 343–
348. [PubMed]
Galiano K, Obwegeser AA, Bodner G, 31. 
Freund MC, Gruber H, Maurer H, et al. 
Ultrasound-guided facet joint injections 
in the middle to lower cervical spine: a 
CT-controlled sonoanatomic study. Clin J 
Pain. 2006;22:538–543. [PubMed]
Gharaei H, Imani F, Solaymani-Dodaran 32. 
M. Survey of Sonoanatomic Distances 
For Lumbar Medial Branch Nerve Blocks 
in Healthy Volunteers.Korean J Pain 2014 
; 27( 2): 133-138. [PubMed] [Free full 
text]
Kapral S, Krafft P, Gosch M, Fleischmann 33. 
M, Weinstabl C. Ultrasound imaging for 

REFERENCES

http://www.ncbi.nlm.nih.gov/pubmed/?term=17456684
http://www.ncbi.nlm.nih.gov/pubmed/?term=19920411
http://www.ncbi.nlm.nih.gov/pubmed/?term=15617829
http://www.ncbi.nlm.nih.gov/pubmed/?term=15277302
http://bja.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=15277302
http://www.ncbi.nlm.nih.gov/pubmed/?term=19258988
http://www.ncbi.nlm.nih.gov/pubmed/?term=19920411
http://www.symbiosisonlinepublishing.com/anesthesiology-painmanagement/anesthesiology-painmanagement14.pdf
http://www.symbiosisonlinepublishing.com/anesthesiology-painmanagement/anesthesiology-painmanagement14.pdf
http://www.ncbi.nlm.nih.gov/pubmed/4335474
http://www.ncbi.nlm.nih.gov/pubmed/?term=711793
http://www.bjj.boneandjoint.org.uk/content/60-B/4/481.long
http://www.bjj.boneandjoint.org.uk/content/60-B/4/481.long
http://www.ncbi.nlm.nih.gov/pubmed/?term=7377598
http://anesthesiology.pubs.asahq.org/article.aspx?volume=52&page=513
http://www.ncbi.nlm.nih.gov/pubmed/?term=Danelli G%5BAuthor%5D&cauthor=true&cauthor_uid=17478453
http://www.ncbi.nlm.nih.gov/pubmed/?term=De Marco G%5BAuthor%5D&cauthor=true&cauthor_uid=17478453
http://www.ncbi.nlm.nih.gov/pubmed/?term=Leone S%5BAuthor%5D&cauthor=true&cauthor_uid=17478453
http://www.ncbi.nlm.nih.gov/pubmed/?term=17478453
http://bja.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=17478453
http://www.ncbi.nlm.nih.gov/pubmed/?term=19258968
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kapral S%5BAuthor%5D&cauthor=true&cauthor_uid=9322469
http://www.ncbi.nlm.nih.gov/pubmed/?term=Weinstabl C%5BAuthor%5D&cauthor=true&cauthor_uid=9322469
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mayer N%5BAuthor%5D&cauthor=true&cauthor_uid=9322469
http://www.ncbi.nlm.nih.gov/pubmed/?term=9322469
http://www.ncbi.nlm.nih.gov/pubmed/?term=Willschke H%5BAuthor%5D&cauthor=true&cauthor_uid=18433677
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kettner S%5BAuthor%5D&cauthor=true&cauthor_uid=18433677
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kdolsky R%5BAuthor%5D&cauthor=true&cauthor_uid=18433677
http://www.ncbi.nlm.nih.gov/pubmed/?term=18433677
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beathe JC%5BAuthor%5D&cauthor=true&cauthor_uid=19535720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beathe JC%5BAuthor%5D&cauthor=true&cauthor_uid=19535720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maalouf DB%5BAuthor%5D&cauthor=true&cauthor_uid=19535720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paroli L%5BAuthor%5D&cauthor=true&cauthor_uid=19535720
http://www.ncbi.nlm.nih.gov/pubmed/?term=19535720
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bankhead B%5BAuthor%5D&cauthor=true&cauthor_uid=17122219
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bankhead B%5BAuthor%5D&cauthor=true&cauthor_uid=17122219
http://www.ncbi.nlm.nih.gov/pubmed/?term=Davis J%5BAuthor%5D&cauthor=true&cauthor_uid=17122219
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beals TC%5BAuthor%5D&cauthor=true&cauthor_uid=17122219
http://www.ncbi.nlm.nih.gov/pubmed/?term=17122219
http://www.ncbi.nlm.nih.gov/pubmed/?term=25036283
http://www.ncbi.nlm.nih.gov/pubmed/?term=2969118
http://www.ncbi.nlm.nih.gov/pubmed/?term=11172514
http://www.ncbi.nlm.nih.gov/pubmed/?term=11421838
http://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0001-5172&date=2001&volume=45&issue=6&spage=766
http://www.ncbi.nlm.nih.gov/pubmed/?term=12031746
http://www.ncbi.nlm.nih.gov/pubmed/?term=14656785
http://www.ncbi.nlm.nih.gov/pubmed/?term=17987095
http://www.ncbi.nlm.nih.gov/pubmed/?term=18299095
http://www.researchgate.net/publication/274370143_Perineural_Interventional_Pain_Management_Techniques_for_Chronic_Thoracic_Pain_Syndromes_Volume_2_Issue_2_-2015
http://www.ncbi.nlm.nih.gov/pubmed/?term=18354713
http://www.ncbi.nlm.nih.gov/pubmed/?term=17121952
http://www.jultrasoundmed.org/content/25/12/1571.long
http://www.ncbi.nlm.nih.gov/pubmed/?term=Psimos C%5BAuthor%5D&cauthor=true&cauthor_uid=17908585
http://www.ncbi.nlm.nih.gov/pubmed/?term=Smith J%5BAuthor%5D&cauthor=true&cauthor_uid=17908585
http://www.ncbi.nlm.nih.gov/pubmed/?term=17908585
http://www.ncbi.nlm.nih.gov/pubmed/?term=Marhofer P%5BAuthor%5D&cauthor=true&cauthor_uid=16436850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wiest R%5BAuthor%5D&cauthor=true&cauthor_uid=16436850
http://www.ncbi.nlm.nih.gov/pubmed/?term=Remonda L%5BAuthor%5D&cauthor=true&cauthor_uid=16436850
http://www.ncbi.nlm.nih.gov/pubmed/?term=16436850
http://anesthesiology.pubs.asahq.org/article.aspx?volume=104&page=303
http://www.ncbi.nlm.nih.gov/pubmed/?term=19574867
http://www.ncbi.nlm.nih.gov/pubmed/?term=Freund MC%5BAuthor%5D&cauthor=true&cauthor_uid=16788340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gruber H%5BAuthor%5D&cauthor=true&cauthor_uid=16788340
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maurer H%5BAuthor%5D&cauthor=true&cauthor_uid=16788340
http://www.ncbi.nlm.nih.gov/pubmed/?term=16788340
http://www.ncbi.nlm.nih.gov/pubmed/?term=24748941
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3990821/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3990821/


232 ANAESTH, PAIN & INTENSIVE CARE; VOL 19(3) JUL-SEP 2015

USG or clinical judgment or both?

stellate ganglion block: direct visualization 
of puncture site and local anesthetic 
spread. A pilot study. Reg Anesth. 
1995;20:323–328. [PubMed]
Matamala AM, Lopez FV, Sanchez JLA, 34. 
Bach LD. Percutaneous anterior approach 
to the celiac plexus using ultrasound. Br J 
Anaesth. 1989;62:637–640. [PubMed]
Bigeleisen P E. Ultrasound-Guided 35. 
Superior Hypogastric Plexus Block .In: 
Ultrasound Guided Regional Anesthesia 
and Pain Medicine. Ed by Paul E 
Bigeleisen .1st ed. Lippincott Williamsand 
Wilkins, 2010, pp 237-40.
Lin CS, Cheng JK, Hsu YW, 36. Chen CC, Lao 
HC, Huang CJ, et al. Ultrasound-guided 

ganglion impar block: a technical report. 
Pain Med. 2010;11:390–394. [PubMed]
Gharaei H, Imani F, Almasi F, Solimani M. 37. 
The effect of ultrasound-guided TAPB on 
pain management after total abdominal 
hysterectomy. Korean J Pain 2013; 26(4): 
374-378. [PubMed] [Free full text]
Willschke H, Bosenberg A, Marhofer P, 38. 
Johnston S, Kettner SC, Wanzel O, et al. 
Ultrasonography-guided rectus sheath 
block in paediatric anaesthesia: a new 
approach to an old technique.Br J Anaesth 
2006;97:244-9. [PubMed] [Free full text]
Botwin KP, Sharma K, Saliba R, Patel BC. 39. 
Ultrasound-guided trigger point injections 
in the cervicothoracic musculature: a new 

and unreported technique. Pain Physician. 
2008;11:885–889. [PubMed]
Gofeld 40. M, McQueen CK.Pain 
Med. Ultrasound-guided intrathecal pump 
access and prevention of the pocket fill. 
2011 Apr;12(4):607-11. [PubMed]
Forst SL, Wheeler MT, Fortin JD, Vilensky 41. 
JA. The sacroiliac joint: anatomy, 
physiology and clinical significance. Pain 
Physician. 2006;9:61–67. [PubMed]
Dominic Harmon, MD, FCARCSI, and 42. 
Michael O’Sulliva. Ultrasound-Guided 
Sacroiliac Joint Injection TechniquPain 
Physician 2008; 11:543-547 [PubMed]



“All Birds find shelter during a rain. But Eagle avoids rain 
by flying above the Clouds.”

Dr. A.P.J Abdul Kalam

http://www.ncbi.nlm.nih.gov/pubmed/?term=7577781
http://www.ncbi.nlm.nih.gov/pubmed/?term=2473773
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen CC%5BAuthor%5D&cauthor=true&cauthor_uid=20447308
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lao HC%5BAuthor%5D&cauthor=true&cauthor_uid=20447308
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lao HC%5BAuthor%5D&cauthor=true&cauthor_uid=20447308
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang CJ%5BAuthor%5D&cauthor=true&cauthor_uid=20447308
http://www.ncbi.nlm.nih.gov/pubmed/?term=20447308
http://www.ncbi.nlm.nih.gov/pubmed/?term=24156004
http://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24156004/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnston S%5BAuthor%5D&cauthor=true&cauthor_uid=16798774
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kettner SC%5BAuthor%5D&cauthor=true&cauthor_uid=16798774
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wanzel O%5BAuthor%5D&cauthor=true&cauthor_uid=16798774
http://www.ncbi.nlm.nih.gov/pubmed/?term=16798774
http://bja.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=16798774
http://www.ncbi.nlm.nih.gov/pubmed/?term=19057634
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gofeld M%5BAuthor%5D&cauthor=true&cauthor_uid=21481161
http://www.ncbi.nlm.nih.gov/pubmed/?term=McQueen CK%5BAuthor%5D&cauthor=true&cauthor_uid=21481161
http://www.ncbi.nlm.nih.gov/pubmed/21481161
http://www.ncbi.nlm.nih.gov/pubmed/21481161
http://www.ncbi.nlm.nih.gov/pubmed/?term=21481161
http://www.ncbi.nlm.nih.gov/pubmed/?term=16700283
http://www.ncbi.nlm.nih.gov/pubmed/?term=18690282

