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Regional anesthesia is regaining its importance in the perioperative management of the 

surgical patients. Some of the advantages of using regional anesthesia include decreased 

stress response, improved postoperative analgesia, avoiding the side-effects of opioid 

medications.  

 

Until recently the methods of nerve localization have been blind using either nerve 

stimulation or paresthesia technique. Both of these techniques relied on surface 

landmarks and physician’s “feel” in guiding the needle to the correct location. As a result 

of the blind technique there was a high failure rate(1) of the block and potential for 

serious complications(2,3) existed. This lead to the use of only the safest of regional 

techniques in pediatric patients’ i.e. axillary approach to brachial plexus nerve block and 

caudal block for lower abdominal and lower extremity surgery. 

 

The introduction of affordable portable high resolution USG and improved understanding 

of sonography of nerves has resulted in the use of USG technique to help visualize 

peripheral nerves during the placement of a peripheral nerve block (PNB). With 

continued improvement in the resolution of the ultrasound and the availability of high 

near-field resolution direct visualization of peripheral nerves has become more feasible. 

Ultrasound (USG) is currently being used in many practices to increase the efficacy of 

peripheral nerve blocks placed preoperatively for acute postoperative pain relief.  

 

The appearance of the peripheral nerves on the USG can vary depending on the location 

of the nerve and the background. Most peripheral nerves have a internal fascicular pattern 

characterized by hypoechoic (dark) areas which represent the nerve fascicles separated by 

hyperechoic areas which represent the interfascicular connective tissue. This gives the 

peripheral nerve a honey-comb appearance. This fascicular appearance of the peripheral 

nerves is similar to the appearance of the tendons which have a fibrillar appearance 

(Hypoechoic areas are not as prominent). Also the tendons only form at the end of the 



muscle and so it is important to follow the peripheral nerves along the nerve path to 

confirm that the image is of a peripheral nerve.  

 

The first 2 articles we will review look at use of ultrasound in performing peripheral 

nerve blocks. 

 

1. The Sensitivity of Motor Response to Nerve Stimulation and Paresthesia for Nerve 
Localization As Evaluated by Ultrasound. Anahi Perlas, Ahtsham Niazi, Colin 
McCartney, Vincent Chan, Daquan Xu, and Sherif Abbas, M.D. Regional Anesthesia and 
Pain Medicine, Vol 31, No 5, 2006: pp 445–450(4) 
 
 
There exists considerable controversy regarding the correlation between paresthesia and 

motor response to electrical nerve stimulation. There exist documentation in the literature 

which support the fact that nerve stimulation may not occur when needle to nerve contact 

is elicited by paresthesia in the distribution of the nerve. In this article the authors wanted 

to use the ultrasound as an imaging tool to identify the peripheral nerve and determine 

needle to nerve contact. Following this the author sought to elicit both a paresthesia and 

also the lowest threshold for motor response to electrical stimulation. The author wanted 

to determine the sensitivity of both methods using USG guidance as the gold standard. 

  

Methods: 103 patients undergoing elective hand surgery under brachial plexus nerve 

block were included in the study.  A linear 12 MHz USG probe was used to identify all 4 

nerves. A 2 inch 22 G insulated needle was advanced under USG guidance to contact one 

of the nerves (which was determined by USG visualization and movement of the nerve 

upon contact). Patient was asked at this point to report any paresthesia and its location 

was recorded. With needle to nerve contact maintained the nerve stimulator was switched 

on and the current amplitude was gradually increased till a motor response was obtained. 

After documenting the lowest threshold for a motor response local anesthetic was 

injected around the nerve. The same procedure was reported for the rest of the nerves. 

Only the first nerve was used for analysis as after the first local anesthetic injection the 

paresthesia and motor response may be attenuated for subsequent nerves. 



The sensitivity of paresthesia was found to be 38.2%, with 39 patients reporting a 

paresthesia upon needle to nerve contact. The sensitivity of nerve stimulation to produce 

a motor response at a current of 0.5 mA or less and pulse duration of 100 microseconds 

was found to be 74.5%. At 30 minutes 97% of the patients had a complete sensory block 

in the distribution of the test nerve.  

 

Limitations: As the authors acknowledge ultrasound is one of the most operator 

dependent imaging technique, and interpretation of these images are subjective. Inter 

individual differences in the operators experience was not mentioned in this study as staff 

anesthesiologist, fellows and residents under the supervision of a staff anesthesiologist 

performed the USG exam and the nerve block.  

Secondly short beveled insulated needle used for performing the nerve blocks have been 

shown to have a lower incidence of paresthesia than non-insulated needles.  

Also the success rate of 97% of the USG guided block has to be interpreted with caution 

as three other local anesthetic injections in the vicinity of the target nerve were given to 

all the patients and some of the local anesthetic from those blocks could have tracked to 

the target nerve. There is no study which compares the complications of these 2 methods 

of nerve localization but there are case reports of complications with both the techniques. 

But this study raises the concern that in 25% of patients where needle to nerve contact 

was seen there was no motor response to nerve stimulator further advancement of the 

needle could lead to compromise in safety. This is a concern in pediatric patients as most 

peripheral nerve blocks are performed under general anesthesia where motor response to 

nerve stimulation is the only method of nerve localization available besides USG 

guidance.   



 
 

2.  Paul E. Bigeleisen. Nerve Puncture and Apparent Intraneural Injection during 
Ultrasound-guided Axillary Block Does Not Invariably Result in Neurologic Injury. 
Anesthesiology 2006; 105:779–83 (5) 
 
In this study the author evaluated the incidence of needle entry into the nerve while 

performing USG guided axillary nerve blocks, study the images formed if local 

anesthetic was injected into the nerve and study any transient or permanent injuries to the 

nerves. The author observed that when performing USG guided peripheral nerve blocks 

the injected nerve seems to swell with a uniform stippled image and little or no black ring 

around it. Some of the local anesthetic forms a black hypoechoic shadow in the nerve, 

and some of the local anesthetic leaks out of the nerve, forming a small hypoechoic ring 

around the nerve. 

 
Method:  

50 American Society of Anesthesiologists physical status I–III patients who were older 

than 17 yr were enrolled in the study. Before the performance of the peripheral nerve 

block (PNB) and before sedation, each patient had a sensory and motor examination of 

the musculocutaneous nerve, median nerve, radial nerve, and ulnar nerve. Each nerve was 

anesthetized by eliciting a paresthesia or piercing the fascia around the nerve by the 

sensation of a pop. After a paresthesia had been elicited or pop had been felt, 2–3 ml of 

anesthetic mixture (2.5 mg/ml bupivacaine, 10 mg/ml lidocaine, 3 g/ml epinephrine) was 



injected. If the injection appeared intraneural, the needle was withdrawn and 2–3 ml of 

local anesthetic mixture was injected around the nerve. If the initial injection produced a 

halo, an additional 2–3 ml of local anesthetic was injected around the nerve. 

 

A licensed sonographer, trained in musculoskeletal imaging, reviewed each tape to 

ascertain whether the needle appeared to enter the substance of the nerve during injection, 

if the nerve appeared to swell with injection or to become surrounded by a dark ring, or 

both. The sonographer also noted if the patient reported a paresthesia or dysesthesia 

during the fascial puncture or injection by studying whether the patient moved or 

reported tingling or pain on a video recording of the patient.  

 

n _ 26 Puncture Halo Swelling 
 

Halo and 
Swelling 

Paresthesia 
/Dysesthesia 

Mu 8 18 5 3 4 

M 22 4 4 18 23 

R 23 3 3 20 24 

U 19 7 1 18 15 

 

M = median nerve; Mu = musculocutaneous nerve; R = radial nerve; U = Ulnar nerve 
 

Median nerve: 22/26 needle placements had nerve punctures. Of the 26 injections for 

PNB 18 had both a halo and a swelling indicating intraneural injection, 4 had just a 

swelling and 4 had a halo around the nerve.   

 

Discussion: The absence of measurable neurological injury (qualitative sensory and 

qualitative and quantitative motor testing) in any of the patients at 6-month follow-up 

suggests that not all intraneural injections cause nerve injury but one should keep in mind 

that  

a. The author used very small volumes (4-6ml) to achieve intraoperative and 

immediate postoperative pain control.  

b. The study has only 26 patients and so is underpowered to rule out a risk of 

neurological injury of 5% after intraneural injection of local anesthetic. 



 

One of the causes of nerve injury may be injection into nerve fascicles (Figure 1,2 ). USG 

does not have the resolution to differentiate between injection into the stroma of the nerve 

or a fascicle of the nerve. The results of this study are limited to only one location and to 

PNB performed by a particular needle. The nerves in the axilla have little or no fascia 

surrounding them and are frequently septated with large amounts of stroma between the 

fascicles. A blunt needle that pierces these small nerves may be less likely to puncture a 

fascicle in this location.  

 

There have been previous reports of intraneural injection detected by USG or CT scan 

(6,7). This brings to light the subjective nature of the USG and the requirement for 

training in this field of USG guided PNB. USG is a great tool in regional anesthesia in the 

pediatric population but the limitations of this technique should be remembered by the 

practitioners and our patients should be appropriately informed of the risks of 

complications of regional anesthesia.  

 
 
3. Cucchiaro, G, Farrar, JT, Guite, JW, and Yuelin Li, What Postoperative Outcomes 
Matter to Pediatric Patients? Anesth Analg 2006;102:1376–82.(8) 
 
When making decisions regarding perioperative management pediatric patients do not 

have the final authority in decisions regarding there care. The child’s views regarding 

their own health may differ from those of their parents who are making the decisions.  

The purpose of this study was to determine whether 

adolescents can contribute to the decision-making processes that affect their care. 

 

Methods: The authors used a standard gamble technique to assess children’s perceptions 

of the utility of a hypothetical treatment that would provide them with perfect pain 

control, with respect to different rates of risk for vomiting during the postoperative 

period. Only patients with an adequate knowledge of probabilities were included in the 

study.  After the probability testing two scenarios about hypothetical patients were 

presented to the patients and they were asked to rate the patients happiness on a VAS 

scale.  Patients were presented with a third scenario where they were asked to make a 



trade off between a pain medicine which would relieve there pain but make them sick and 

nauseous a few times for a day. The probability of the child being sick was increased to 

see the risk child would find acceptable for achieving perfect pain control.  

67% of the children were willing to take 35% risk of vomiting to reduce their pain level 

to zero. Willingness to take the risk of vomiting was significantly correlated with sex and 

previous episodes of vomiting during the hospitalization.  

No significant correlations were found between the willingness to take a risk of vomiting 

and maximum VAS score, VAS score in the recovery room, patients’ ages, and technique 

of analgesia used in the postoperative period, or surgical procedure. 

 

Discussion:  

The use of parents to make decisions for the child reports instead of patient fails to 

acknowledge that parents and children may differ in their perception of the child’s health. 

Several studies have shown inconsistencies between proxy-perceived value of health-

related quality-of-life in children and adults. In the current study patients seem to view 

their pain as the primary symptom of concern and, in turn, are more likely to pursue pain 

treatment despite side effects. A limitation in the study design is that parents and medical 

care providers were not asked about their opinion so as to compare them with the 

children’s preferences. This preliminary study suggests that adolescents are capable of 

assigning value to a health condition and decide on the trade-off (risk) needed to achieve 

it.  
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Figure 1:  Transverse section through a peripheral nerve, showing the arrangement of its 
connective tissue sheaths. Individual axons, myelinated and unmyelinated, are arranged 
in a small fascicle bounded by a perineurium. (Legend: P, perineurium; Ep, epineurium; 
E, endoneurium.) 
 
 



 
 
Fig. 2. Cross-section of peripheral nerve. 
 


