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Key points 

In “morbidly obese” patients, ALR practice is a challenge for the anaesthetist because of the difficulty in the 

location of the landmarks and the unavailability of appropriate equipments. A high BMI seems to be associated 

with a high number of attempts and a lower success rate. The described clinic case highlightens the validity of the 

combined use of ENS-US for the interscalene brachial plexus block in the “morbidly obese” patient.  
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Introduction 

In the routine anaesthetic practice, and not only in 

bariatric surgery, it is becoming much more frequent to 

deal with “morbidly obese” patients (BMI≥40 kgm-2). 

Obesity physiopathology and typical comorbidities 

(second type diabetes, hypertension, obstructive sleep 

apnoea, cardio-pulmonary disease and venus trombo-

embolism) make the anaesthesiology and analgesic 

management difficult, as there is a bigger risk of 

perioperative hypoxia and postoperative pulmonary 

complications. Loco-regional anaesthesia (ALR) used 

alone or in association with general anaesthesia offers  a 

significant number of advantages for obese patients. In 

“morbidly obese” patients, ALR practice is a challenge 

for the anaesthetist because of the difficulty in the 

location of the landmarks and the unavailability of 

appropriate equipments. A high BMI seems to be 

associated with a high number of attempts and a lower 

success rate1. The described clinic case highlightens the 

validity of the combined use of ENS-US for the 

interscalene brachial plexus block in the “morbidly 

obese” patient.  

 

Case report 

A 27 year-old man, ASA physical status, BMI = 41,8 

(weight:140 kg, height: 183 cm), left acromio-clavicular 

dislocation, underwent an interscalene brachial plexus 

block with ENS-US combined technique for surgical 

reduction. Difficult airways predictive parameters: 

Mallampati test 4, thyromental distance <60 mm, neck 

circumference measured at the level of the superior 

border of the cricoid cartilage >40 cm, macroglossia. 

The patient was pretreated with midazolam 5 mg and 

atropine 0,5 mg i.m. 45 minutes prior to anaesthesia. 

Monitoring of vital parameters carried out through 

ECG, pulse oximetry and non-invasive blood pressure 

measurement. Following procedures were: peripheral 

vein cannulation with 18 G needle, continuous 

crystalloid infusion, Venturi mask positioning with 30% 

FiO2  and expired CO2 monitoring. The local anaesthetic 



 
 
Ultrasound Anesthesia Journal  2013; 1(1):29-33                                                                               
                                                           

Fusco et al. ENS-US interscalene brachial plexus block 30 

solution (AL) used for the blockade was 10 ml 

Mepivacaine 2% plus 10 ml Ropivacaine 0,75 %. 

Because of the anatomical complications (Figures 1, 2), 

it was difficult to focus the cutaneous landmarks and 

approach to the interscalene triangle.  

 

 

 
Figure 1, 2  

The figures show the obesity of the patient and his neck and the 

difficulty in identifying the landmarks 

 

 

Thus the patient was laid in lateral recumbency (the 

same position used for the posterior interscalene block). 

After positioning the patient and skin disinfection, a 22 

G 50 mm atraumatic leading needle (uniplex lanoline 

Crawford tip) was placed for the blockade. It was 

connected to ENS. For US guidance of interscalene 

brachial plexus block, a portable system with a linear 

array 12-MHz-transducer was used. With  lateral 

decubitus  it was possible to gain a better access to the 

plexus and a better ergonomics too. At the same time 

the practitioner was able to find the better needle-probe 

alignment. Through a lower neck scanning we could 

achieve the best brachial plexus localization, beginning 

from the supraclavicular fossa rather than at the crycoid 

level (Figure 3).  

 

 
Figure 3 

Ultrasound interscalene region 

 

So it seems much more suitable to talk about 

“parascalenic” block. Once the nervous target was 

displayed, the US guidance was moved along the Grossi 

line following backwards the nerve course. This 

scanning only allowed the identification of 5th cervical 

root. The needle was latero-medial placed alongside the 

long probe axe (in plane) until an axillary twitch at 0,4 

mA was elicited. Twitch disappearance at 0,2 mA 

(without pain and parestesia symptoms in the 

innervations area), Raj test, low resistance to injection 
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of 2 ml AL and ultrasound AL injection view 

(hypoechogenic area) were all markers of the right 

needle location. The remaining 18 ml of AL were then 

injected. Moreover, because of the surgical area 

extension outside of axillary section, it was necessary a 

superficial cervical plexus block with classical 

technique. It took 5 minutes to display the nervous 

structures and identify the plexus sono-anatomy. The 

complete sensitivity block of the interested areas was 

performed 15 minutes after infiltering the plexus, it was 

checked through cutaneous pinprick test. Surgical 

procedure was carried out under sedation with 

remifentanil infusion (0,04-0,06 mcg/kg/min). Figures 4 

and 5 show preoperative and postoperative shoulder X-

ray.  

 

 

 
Figures 4, 5 

Preoperative and postoperative shoulder X-ray 

 

When sensitivity was recovered, 6 hours after 

infiltration, pain intensity (according to NRS) was 

measured 4. Ketorolac 30 mg and tramandol 100 mg i.v. 

was administered to manage postoperative pain. Neither 

side effects nor complications resulting by the drugs 

used for the block or the sedation, were recorded during 

intraoperative and postoperative period. The continuous 

monitoring of hemodynamic parameters didn’t show the 

necessity of therapeutic interventions within the 

anesthesiological plan. Patient-perceived satisfaction 

has been also assessed as comfort perceived during the 

surgery. 

 

Discussion 

ALR, when appropriate, can be considered the ideal 

anaesthesiological procedure for obese patients. 

Regional anaesthesia offers many advantages for the 

obese surgical patient compared to general anesthesia 

(Table 1). 

 

Potential advantages of regional anesthesia vs general 

anesthesia in the obese patient 

<Minimal or reduced need for intra-operative airway 

interventions  

< Effects on cardiorespiratory functions 

> Postoperative analgesia 

< Opioids consumptions 

< Postoperative nausea and vomit (PONV) 

< Complications - < morbidity and mortality 

          -  earlier ambulation, < pulmonary complications 

          - < deep venous trombosis, < pulmonary emboli 

< Hospitalization days 

> Patient satisfaction 

 

Table 1 

Potential advantages of regional anesthesia vs general anesthesia in 

the obese patient 

 

Obesity is not considered an independent risk factor for 

difficult intubation but it is undoubtedly a further risk 

factor when there are other predictive parameters. 

Furthermore, most of “morbidly obese” patients 
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suffering from OSA. These patients are likely to have 

difficult airways management and an increased 

sensibility to general anaesthetics, muscle relaxants and 

opioids. Without a negative polysomnographic 

examination, all “morbidly obese” patients should be 

considered OSA patients. The American Society of 

Anaesthesiologists advises the execution of ALR, when 

suitable, in all obese patients.  Technical problems in 

ALR execution in obese patients arise from difficulties 

in the location of cutaneous landmarks and 

unavailability of sufficiently long needles. There could 

also be some problems in the patient positioning before, 

during and after the blockade. A failed or incomplete 

block may require conversion to a general anesthesia 

with potential difficulties in endotracheal intubation. 

Obesity is a significant factor which reduces the 

percentage of the blockade success. Even if the needle 

positioning is often successfully, blockage failure is 

very frequent in these patients2. Consequently 

continuous attempts and further integration of AL or 

conversion from regional to general anaesthesia may be 

necessary. Studies comparing US to electrical 

stimulation for peripheral nerve blocks (PNB) 

specifically in obese patients are extremely limited. 

Schwemmer et al. evaluated US-guided technique for 

interscalene brachial plexus blockade, in obese patients. 

The resulting scanning time was a bit longer in obese 

patients than in normal-weight ones. Block efficiency 

was similar in both groups; we can state that when US is 

used as a guide to PNB, it gives a satisfactory 

visualization of anatomic brachial plexus structures in 

obese patients3.  

Obese patients have a decrease in pulmonary functional 

residual capacity and other spirometric parameters. The 

situation gets worse if the patient is in supine decubitus.  

During ENS interscalene block, nerve phrenic block is 

about 100%. US-guided technique can reduce this 

complication to 45%4. This fact is of extreme 

importance because clinical signs of phrenic nerve block 

could be much more frequent in obese patients with an 

already compromised pulmonary function.  

The actual incidence of PNB complications, including 

those associated with acute local anaesthetic overdose or 

toxicity, central nervous system toxicity and 

cardiovascular problems in obese patients, is unknown. 

Even if the complications seems to be much more 

frequent among obese patients because of technical 

problems related to needle location and to disputes 

about AL doses (larger volumes injection), the real 

complications incidence seems to be low. There aren’t 

valuable perspective studies which can prove the safety 

or danger of specific ALR techniques in obese patients.  

US permits the practitioner to identify underlying 

anatomic structures and can help facilitate real-time 

needle direction. US guidance may reduce the time for 

the execution of the block, the number of attempts and 

the required minimum effective volume of AL solution 

and also it is possible to prevent AL toxicity due to the  

large volume of solution injected5. In conclusion, when 

practiced by expert anaesthesiologists, US-ENS 

combined technique is a safe and successful method in 

the delineation of anatomical structures. Proper training 

and experience are necessary for the successful clinical 

application of this technology. It makes ALR execution 

possible even in technically difficult patients such as 

“morbidly obese” patients.  
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