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Introduction
Bilateral peripheral nerve blocks for bilateral extremity surgery are rarely performed in modern 

anesthesia practice for various reasons. Performing bilateral blocks can be time consuming and 
delay commencement of surgery. Bilateral blocks are likely to increase patient discomfort when 
performed preoperatively in awake patients. Practitioners may also be hesitant to administer higher 
total doses of local anesthetics for fear of increased risk of Local Anesthetic Systemic Toxicity 
(LAST), and using smaller doses on each side may be perceived as reducing block effectiveness and 
duration. Upper extremity blocks also carry serious risks of pneumothorax, phrenic nerve palsy 
with diaphragmatic hemiparesis, and neuraxial injection, all of which can be catastrophic if incurred 
bilaterally [1-4]. 

Here we describe a case series report of 5 cases of successful bilateral peripheral nerve blockade 
for bilateral distal radius fracture Open Reduction Internal Fixation (ORIF), done over a 4 year 
period at our institution. We contend that bilateral brachial plexus blocks can be done safely 
and routinely, provided they are performed in distal locations, under conscientious ultrasound 
guidance, and with nerve stimulation monitoring. We also postulate that the higher total doses of 
local anesthetic needed to achieve satisfactory and durable blockade are indeed safe as long as they 
are administered in specific ways and in patients who meet certain clinical criteria. 

Case Description
Case 1

64 year old female, 82 kg, presented for ORIF of bilateral distal radius fractures sustained after 
a mechanical fall. Past medical history included a history of embolic stroke 10 years earlier with no 
residual deficit. An echocardiogram from 6 years prior demonstrated normal ventricular function 
with a possible right to left interatrial shunt. Because of this, she was chronically managed on 
warfarin which was stopped 5 days prior to surgery. Renal function labs were normal. 

The patient was monitored and given IV midazolam and fentanyl for sedation. Left, then right, 
axillary blocks were performed sequentially under ultrasound guidance using a 22 g Problock 
insulated stimulating needle. Nerve stimulation was used to identify median, ulnar, radial, and 
musculocutaneous nerve responses with no motor responses at a current of 0.5 mA. A total of 60cc 
0.5% ropivacaine was given (3.66 mg/kg). Time elapsed between the left and right injections were 
estimated between 10-15 minutes. After the blocks were complete and deemed satisfactory, the 
patient was brought to the OR and was sedated with a propofol infusion and low dose ketamine 
boluses. Left and right distal radius ORIFs were performed simultaneously by two separate surgical 
teams with pneumatic tourniquets on each upper arm. The patient was brought to recovery in 
satisfactory condition. No narcotic or pain medication was requested or administered in recovery 
room. Patient was discharged home under the care of a responsible adult with appropriate care and 
return instructions. 

Case 2 

29 year old male, 65 kg, presented for ORIF of bilateral distal radius fractures sustained after 
a mechanical fall. Past medical history included a history of polysubstance abuse, including 
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methamphetamine, cocaine, and heroin. Urine toxicology screen was 
negative on the day of surgery. 

The patient was monitored and given IV midazolam and 
fentanyl for sedation. Left, then right, axillary blocks were performed 
sequentially under ultrasound guidance using a 22 g Problock 
insulated stimulating needle. Nerve stimulation was used to identify 
median, ulnar, radial, and musculocutaneous nerve responses with 
no motor responses at a current of 0.5 mA. A total of 80cc 0.5% 
ropivacaine was given (6.15 mg/kg). Time elapsed between the left 
and right injections were estimated between 10-15 minutes. After the 
blocks were complete and deemed satisfactory, the patient was taken 
to the OR where general anesthesia was induced with propofol 200 mg 
IV and the airway secured with a #4 LMA. Anesthesia was maintained 
with Sevoflurane. Right, then left, distal radius fracture ORIFs was 
performed sequentially by one surgical team with pneumatic 
tourniquets on the upper arm. Emergence and LMA removal 
were uneventful. No narcotic or pain medication was requested or 
administered in the recovery room. Patient was discharged home 
under the care of a responsible adult with appropriate care and return 
instructions. 

Case 3

23 year old male, 67 kg, presented for ORIF of bilateral distal 
radius fractures, sustained after a fall off a motorcycle. Past medical 
history was unremarkable.

The patient was monitored and given IV midazolam and 
fentanyl for sedation. Right, then left, axillary blocks were performed 
sequentially under ultrasound guidance using a 22 g problock 
insulated stimulating needle. Nerve stimulation was used to identify 
median, ulnar, radial, and musculocutaneous nerve responses with 
no motor responses at a current of 0.5 mA. A total of 50cc 0.5% 
ropivacaine was given (3.73 mg/kg). Time elapsed between the left 
and right injections were estimated between 10-15 minutes. After 
the blocks were complete and deemed satisfactory, the patient was 
taken to the OR where general anesthesia induced with propofol 
200 mg and rocuronium 50 mg, and the airway secured with a 7.0 
endotracheal tube. Anesthesia was maintained with Sevoflurane. 
Right, then left, distal radius fracture ORIFs was performed 
sequentially by one surgical team with pneumatic tourniquets on the 
upper arm. Emergence and extubation were uneventful. No narcotic 
or pain medication was requested or administered in the recovery 
room. Patient was discharged home under the care of a responsible 
adult with appropriate care and return instructions. 

Case 4

48 year old male, 88 kg, presented for ORIF of bilateral distal 
radius fractures sustained after a mechanical fall. Past medical history 
was only remarkable for gastro esophageal reflux disease. 

The patient was monitored and given IV midazolam and 
fentanyl for sedation. Left, then right, axillary blocks were performed 
sequentially under ultrasound guidance using a 22 g Problock insulated 
stimulating needle. Nerve stimulation was used to identify median, 
ulnar, radial, and musculocutaneous nerve responses with no motor 
responses at a current of 0.5 mA. A total of 60cc 0.5% ropivacaine was 
given (3.41 mg/kg). Time elapsed between the left and right injections 
were estimated between 10-15 minutes. After blocks were complete 

and deemed satisfactory, the patient was brought to the OR and given 
IV sedation with a low dose propofol infusion. After examination 
under anesthesia with manipulation and fluoroscopic evaluation, the 
right distal radius fracture was deemed non-operative. The left distal 
radius ORIF was then performed with a pneumatic tourniquet on the 
upper arm. Patient was brought to recovery in satisfactory condition. 
No narcotic or pain medication was requested or administered in 
the recovery room. Patient was discharged home under the care of a 
responsible adult with appropriate care and return instructions. 

Case 5

63 year old female, 70 kg, presented for ORIF of bilateral distal 
radius fractures sustained after a mechanical fall. Past medical history 
included diabetes, hypertension, and a history of meningioma 
requiring craniotomy, followed by re-resection and radiation for 
recurrence. Echocardiogram and dobutamine stress test were normal 
one year earlier. Labs for renal and liver function were normal.

The patient was monitored and given IV midazolam and fentanyl 
for sedation. Left axillary and Right elbow block were performed 
sequentially under ultrasound guidance using a 22 g Problock 
insulated stimulating needle. Nerve stimulation was used to identify 
median, ulnar, radial, and musculocutaneous nerve responses with 
no motor responses at a current of 0.5 mA. A total of 60cc 0.5% 
ropivacaine was given (4.29 mg/kg). Time elapsed between the left 
and right injections were estimated between 10-15 minutes. After 
block complete and deemed satisfactory, general anesthesia induced 
with propofol 100 mg and fentanyl 100 mcg and airway secured 
with a #4 LMA. Anesthesia was maintained with Sevoflurane. Left 
and right distal radius ORIF was performed simultaneously by two 
separate surgical teams with pneumatic tourniquet on upper arm. 
Emergence and LMA removal were uneventful. No narcotic or 
pain medication was requested or administered in recovery room. 
Patient was discharged home under the care of responsible adult with 
appropriate care and return instructions. 

Discussion
Bilateral brachial plexus blocks may carry increased risks which 

can dissuade practitioners from offering them to patients undergoing 
bilateral upper extremity surgery. In this small case series, we found 
bilateral upper extremity blocks to be safe and effective for bilateral 
ORIF cases, with the added advantage of reducing postoperative 
narcotic requirement. No complications were encountered in any of 
our five cases, and all patients had an expedited discharge after the 
procedure. Given our favorable outcomes, we offer the following 
discussion of strategies for management. 

Block location

Despite safety and efficacy concerns, there are numerous reports 
in the literature of successful bilateral blocks. Mejia-Terrazas et al. 
described a case series of 4 uncomplicated bilateral upper extremity 
blocks in the interscalene, supraclavicular and infraclavicular 
positions, and also collated a number of case reports from the 
literature of successful, uncomplicated upper extremity blocks at 
various positions both distal and proximal. These authors correctly 
noted that these data are drawn from isolated case reports and 
controlled studies of bilateral blocks are unlikely to be forthcoming, 
especially given the widely accepted respiratory side effects of more 
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proximal blocks such as the interscalene and supraclavicular block. 
They contend that bilateral blocks in any upper extremity location are 
acceptable provided the clinical risk/benefit analysis favors their use 
over any other technique [3].

Our institution’s practice and experience leads us to believe that 
more distal locations are always favorable when performing bilateral 
upper extremity blocks. Most authors quote the rate of phrenic nerve 
and diaphragmatic involvement as high as 100% and 50% for blocks 
in the interscalene and supraclavicular positions [5], rates which 
we consider unacceptably high no matter the patient’s underlying 
respiratory reserve. Ultrasound guidance may reduce this risk, 
but is unlikely to completely eliminate these risks [6]. There is also 
compelling evidence that local anesthetic levels peak more quickly in 
blocks above the clavicle than those below [7]. We therefore choose 
not to perform bilateral blocks above the clavicle. Consideration 
should only be given to performing one of the blocks above the 
clavicle, however, provided the other is below and the patient has 
adequate pulmonary reserve. 

Block technique

Ultrasound guidance for peripheral nerve blockade is currently 
standard of care and offers obvious benefits. Ultrasound guidance 
reduces the incidence of LAST when compared to non-ultrasound 
techniques [8]. When compared to nerve stimulation alone, 
ultrasound guidance improves the efficacy of nerve blockade [9] and 
can reduce the volume of local anesthetic needed for effective block 
[10-12]. 

Fewer studies have attempted to ascertain the utility of combining 
ultrasound guidance with nerve stimulation. Some have claimed 
little efficacy benefit with using nerve stimulation as an adjunct to 
ultrasound guidance [13], while others have shown that a combined 
technique can increase success rate for certain blocks [14]. Still others 
have advocated for a combined technique, using ultrasound to guide 
needle trajectory/depth, and nerve stimulation delivered at a constant 
low intensity current to detect intra neural needle placement. Nerve 
stimulation monitoring in this way provides high specificity for 
intra neural needle placement and may offer additional protection 
against nerve injury [15,16]. We contend that because peripheral 
nerves are being blocked in two separate anatomic locations and 
with larger total volumes of local than would ordinarily be used, 
bilateral peripheral nerve blocks may carry an increased cumulative 
risk of nerve injury and LAST, when compared to unilateral blocks. 
A combined ultrasound and nerve stimulation technique may be the 
best way to mitigate both these risks. 

Temporal spacing between blocks

Some authors have advocated for extended time spacing 
between blocks, as a means to detect evolving signs of LAST from 
the first block, and to ensure that peak absorption does not occur 
simultaneously [3,4]. While this is certainly a prudent suggestion, we 
also acknowledge that LAST can develop in unpredictable temporal 
sequences following blocks, sometimes occurring over an hour after 
the actual injection [17,18]. No specific recommendations, therefore, 
can be made on an adequate amount of time that should elapse 
between blocks. It seems most prudent therefore to allow for as much 
time as reasonably possible given what operative circumstances and 
time constraints dictate. 

Local anesthetic dose, agent, and additives

Although recommendations exist for the range of acceptable 
local anesthetic doses for infiltration, maximum allowable doses 
are more difficult to delineate. Some authors have suggested that 
no precise numerical value can be designated for maximal dose 
recommendations, given wide variability in both individual patient 
characteristics and effect/systemic absorption at different block 
locations [19]. Indeed, two studies utilizing a total of 164 patients 
document uncomplicated ropivacaine administration for axillary 
block in dosages greater than or equal to 300mg per patient, and/
or in excess of the commonly quoted maximum dose of 3 mg/kg 
[20,21]. These studies were also done with nerve stimulation alone 
and without the local-anesthetic sparing benefit of ultrasound 
guidance. One small case study even demonstrated sub-toxic plasma 
ropivacaine levels after 450 mg or ropivacaine was given in combined 
femoral/sciatic block [22]. Granted, there is numerous case reports of 
CNS toxicity at these higher levels, but these should not keep us from 
offering higher doses if the clinical benefit outweighs the risk. 

Long acting amide stereoisomer’s such as ropivacaine and 
levobupivacaine are thought to carry less potential for systemic 
and cardiac toxicity than bupivacaine [23]. While we routinely use 
ropivacaine at our institution for this reason, we also acknowledge 
that no levoenantiomer is free of toxicity risks, and any theoretical 
benefits tend to dissipate with higher doses [20]. Ropivacaine is 
certainly an acceptable choice for bilateral blocks, with the caveat 
that its relatively lower potency compared to bupivacaine should not 
lead practitioners to give excessive doses without worry, given that 
systemic toxicity can occur at higher doses. 

Because addition of epinephrine does not reliably enhance or 
prolong blockade for long acting amide local anesthetics [24,25], we 
generally do not use epi-containing ropivacaine for peripheral nerve 
blocks. Epinephrine, however, is as good a marker of immediate 
intravascular injection as we currently have [20], and can reliably 
reduce systemic uptake in a variety of different block locations 
[26,27]. Addition of epinephrine may therefore be advisable when 
using higher doses of local anesthetic as may be required during 
bilateral blocks. 

Patient selection

Numerous authors have noted that certain patient-specific 
comorbid conditions may predispose to the development of LAST, 
particularly extremes of age (<4months or >70 years), presence of 
cardiac conduction or ischemic disease, and concomitant renal or 
liver dysfunction [20,21]. Bilateral block techniques that require 
higher total doses of local anesthetic may therefore be less advisable 
in such patients, and should only offered to patients who have been 
carefully screened for the presence of such comorbid conditions 
which may predispose to toxicity.

Highlights
-  Bilateral brachial plexus blocks may carry increased risks which 

can dissuade practitioners from offering them to patients 
undergoing bilateral upper extremity surgery. 

-  Local anesthetic systemic toxicity, respiratory complications, 
nerve injury, and blockade inadequate in distribution, density 
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or duration are all risks of peripheral blocks, but may be of even 
greater concern when attempting blockade of both sides. 

-  As long as careful consideration is given and slight modifications 
made to block technique, local anesthetic administration, 
and patient selection, bilateral brachial plexus blocks can be 
performed safely and effectively.

References

1. Franco CD, Salahuddin Z, Rafizad A. Bilateral brachial plexus block. Anesth 
Analg. 2004; 98: 518-520.

2. Pai RV, Hegde HV, Santhosh M, Roopa S, Deshpande SS, Rao PR. Bilateral 
brachial plexus blocks in a patient of hypertrophic obstructive cardiomyopathy 
with hypertensive crisis. Indian J Anaesth. 2013; 57: 72-75.

3. Mejia-Terrazas GE, Garduno-Juarez MA, Limon-Munoz M, Seir ATM, 
Carrillo-Esper R. Bilateral brachial plexus block. Case report and systematic 
review. Cir Cir. 2015; 83: 312-318.

4. Holborow J, Hocking G. Regional anesthesia for bilateral upper limb surgery: 
a review of challenges and solutions. Anaesth Intensive Care. 2010 38: 250-
258.

5. Mak PH, Irwin MG, Ooi CG, Chow BF.  Incidence of diaphragmatic paralysis 
following supraclavicular brachial plexus block and its effect on pulmonary 
function.  Anaesthesia. 2001; 56: 352-356.

6. Renes SH, Rettig HC, Gielen MJ, Wilder-Smith OH, van Geffen GJ.  
Ultrasound-guided low-dose interscalene brachial plexus block reduces the 
incidence of hemidiaphragmatic paresis. Reg Anesth Pain Med. 2009; 34: 
498-502.

7. Rettig HC, Lerou JG, Gielen MJ, Boersma E, Burm AG.  The pharmacokinetics 
of ropivacaine after four different techniques of brachial plexus blockade. 
Anaesthesia. 2007; 62: 1008-1014.

8. Barrington MJ, Kluger R.  Ultrasound guidance reduces the risk of local 
anesthetic systemic toxicity following peripheral nerve blockade. Reg Anesth 
Pain Med. 2013; 38: 289-299.

9. Abrahams MS, Aziz MF, Fu RF, Horn JL.  Ultrasound guidance compared 
with electrical neurostimulation for peripheral nerve block: a systematic 
review and meta-analysis of randomized controlled trials.  Br J Anaesth. 
2009; 102: 408-417.

10. McNaught A, Shastri U, Carmichael N, Awad IT, Columb M, Cheung J, et al. 
Ultrasound reduces the minimum effective local anesthetic volume compared 
with peripheral nerve stimulation for interscalene block.  Br J Anaesth. 2011; 
106: 124-130.

11. O’Donnell BD, Iohom G. An estimation of the minimum effective anesthetic 
volume of 2% lidocaine in ultrasound-guided axillary brachial plexus block. 
Anesthesiology. 2009; 111: 25-29.

12. Casati A, Baciarello M, Di Cianni S, 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.

13. Beach ML, Sites BD, Gallagher JD.  Use of a nerve stimulator does not 
improve the efficacy of ultrasound-guided supraclavicular nerve blocks. J Clin 
Anesth. 2006; 18: 580-584.

14. Dufour E, Quennesson P, Van Robais AL, Ledon F, Laloë PA, Liu N, et al.  
Combined ultrasound and neurostimulation guidance for popliteal sciatic 
nerve block: a prospective, randomized comparison with neurostimulation 
alone. Anesth Analg. 2008; 106: 1553-1558.

15. Valdés-Vilches LF, Sánchez-del Águila MJ, Llácer-Pérez M, Martos-
Fernández de Córdoba FJ, Alonso-Atienza P.  Can ultrasound-guided 
regional anesthesia be improved with the combined use of nerve stimulation 
techniques? Trends in Anaesthesia & Critical Care. 2012; 16: 140-145.

16. Castellvi JM. Is neurostimulation in regional anesthesia still worth knowing? 
Techniques in Regional Anesthesia and Pain Management. 2012; 16: 136-
139.

17. Vasques F, Behr AU, Weinberg G, Ori C, Di Gregorio G. A Review of Local 
Anesthetic Systemic Toxicity Cases Since Publication of the American Society 
of Regional Anesthesia Recommendations: To Whom It May Concern. Reg 
Anesth Pain Med. 2015; 40: 698-705.

18. Neal JM, Bernards CM, Butterworth JF 4th, Di Gregorio G, Drasner K, 
Hejtmanek MR, et al. ASRA practice advisory on local anesthetic systemic 
toxicity. Reg Anesth Pain Med. 2010; 35: 152-161.

19. Rosenberg PH, Veering BT, Urmey WF. Maximum recommended doses of 
local anesthetics: a multifactorial concept. Reg Anesth Pain Med. 2004; 29: 
564-575.

20. Raeder JC, Drosdahl S, Klaastad O, Kvalsvik O, Isaksen B, Stromskag KE, 
et al. Axillary brachial plexus block with ropivacaine 7.5 mg/ml. A comparative 
study with bupivacaine 5 mg/ml.  Acta Anaesthesiol Scand. 1999; 43: 794-
798. 

21. Salonen MH, Haasio J, Bachmann M, Xu M, Rosenberg PH. Evaluation of 
efficacy and plasma concentrations of ropivacaine in continuous axillary 
brachial plexus block: high dose for surgical anesthesia and low dose for 
postoperative analgesia. Reg Anesth Pain Med. 2000; 25: 47-51.

22. Schoenmakers KP, Vree TB, Jack NT, van den Bemt B, van Limbeek J, 
Stienstra R. Pharmacokinetics of 450 mg ropivacaine with and without 
epinephrine for combined femoral and sciatic nerve block in lower extremity 
surgery. A pilot study.  Br J Clin Pharmacol. 2013; 75: 1321-1327.

23. Dillane D, Finucane BT. Local anesthetic systemic toxicity. Can J Anaesth. 
2010; 57: 368-380.

24. Schoenmakers KPW, Fenten MGE, Louwerens JW, Scheffer GJ, Stienstra R. 
The effects of adding epinephrine to ropivacaine for popliteal nerve block on 
the duration of postoperative analgesia: a randomized controlled trial. BMC 
Anesthesiology. 2015; 15: 100.

25. Weber A, Fournier R, Van Gessel E, Riand N, Gamulin Z. Epinephrine does 
not prolong the analgesia of 20 mL ropivacaine 0.5% or 0.2% in a femoral 
three-in-one block. Anesth Analg. 2001; 93: 1327-1331.

26. Lee BB, Ngan Kee WD, Plummer JL, Karmakar MK, Wong AS. The effect 
of the addition of epinephrine on early systemic absorption of epidural 
ropivacaine in humans. Anesth Analg. 2002; 95: 1402-1407.

27. Karmakar MK, Ho AM, Law BK, Wong AS, Shafer SL, Gin T. Arterial and 
venous pharmacokinetics of ropivacaine with and without epinephrine after 
thoracic paravertebral block. Anesthesiology. 2005; 103: 704-711.

https://www.ncbi.nlm.nih.gov/pubmed/14742397
https://www.ncbi.nlm.nih.gov/pubmed/14742397
https://www.ncbi.nlm.nih.gov/pubmed/23716772
https://www.ncbi.nlm.nih.gov/pubmed/23716772
https://www.ncbi.nlm.nih.gov/pubmed/23716772
https://www.ncbi.nlm.nih.gov/pubmed/26118780
https://www.ncbi.nlm.nih.gov/pubmed/26118780
https://www.ncbi.nlm.nih.gov/pubmed/26118780
https://www.ncbi.nlm.nih.gov/pubmed/20369756
https://www.ncbi.nlm.nih.gov/pubmed/20369756
https://www.ncbi.nlm.nih.gov/pubmed/20369756
https://www.ncbi.nlm.nih.gov/pubmed/11284823
https://www.ncbi.nlm.nih.gov/pubmed/11284823
https://www.ncbi.nlm.nih.gov/pubmed/11284823
https://www.ncbi.nlm.nih.gov/pubmed/19920426
https://www.ncbi.nlm.nih.gov/pubmed/19920426
https://www.ncbi.nlm.nih.gov/pubmed/19920426
https://www.ncbi.nlm.nih.gov/pubmed/19920426
https://www.ncbi.nlm.nih.gov/pubmed/17845652
https://www.ncbi.nlm.nih.gov/pubmed/17845652
https://www.ncbi.nlm.nih.gov/pubmed/17845652
https://www.ncbi.nlm.nih.gov/pubmed/23788067
https://www.ncbi.nlm.nih.gov/pubmed/23788067
https://www.ncbi.nlm.nih.gov/pubmed/23788067
https://www.ncbi.nlm.nih.gov/pubmed/19174373
https://www.ncbi.nlm.nih.gov/pubmed/19174373
https://www.ncbi.nlm.nih.gov/pubmed/19174373
https://www.ncbi.nlm.nih.gov/pubmed/19174373
https://www.ncbi.nlm.nih.gov/pubmed/21059701
https://www.ncbi.nlm.nih.gov/pubmed/21059701
https://www.ncbi.nlm.nih.gov/pubmed/21059701
https://www.ncbi.nlm.nih.gov/pubmed/21059701
https://www.ncbi.nlm.nih.gov/pubmed/19512869
https://www.ncbi.nlm.nih.gov/pubmed/19512869
https://www.ncbi.nlm.nih.gov/pubmed/19512869
https://www.ncbi.nlm.nih.gov/pubmed/17478453
https://www.ncbi.nlm.nih.gov/pubmed/17478453
https://www.ncbi.nlm.nih.gov/pubmed/17478453
https://www.ncbi.nlm.nih.gov/pubmed/17175426
https://www.ncbi.nlm.nih.gov/pubmed/17175426
https://www.ncbi.nlm.nih.gov/pubmed/17175426
https://www.ncbi.nlm.nih.gov/pubmed/18420875
https://www.ncbi.nlm.nih.gov/pubmed/18420875
https://www.ncbi.nlm.nih.gov/pubmed/18420875
https://www.ncbi.nlm.nih.gov/pubmed/18420875
http://www.sciencedirect.com/science/article/pii/S1084208X13000189
http://www.sciencedirect.com/science/article/pii/S1084208X13000189
http://www.sciencedirect.com/science/article/pii/S1084208X13000189
http://www.sciencedirect.com/science/article/pii/S1084208X13000189
https://www.sciencedirect.com/science/article/pii/S1084208X13000177
https://www.sciencedirect.com/science/article/pii/S1084208X13000177
https://www.sciencedirect.com/science/article/pii/S1084208X13000177
https://www.ncbi.nlm.nih.gov/pubmed/26469367
https://www.ncbi.nlm.nih.gov/pubmed/26469367
https://www.ncbi.nlm.nih.gov/pubmed/26469367
https://www.ncbi.nlm.nih.gov/pubmed/26469367
https://www.ncbi.nlm.nih.gov/pubmed/20216033
https://www.ncbi.nlm.nih.gov/pubmed/20216033
https://www.ncbi.nlm.nih.gov/pubmed/20216033
https://www.ncbi.nlm.nih.gov/pubmed/15635516
https://www.ncbi.nlm.nih.gov/pubmed/15635516
https://www.ncbi.nlm.nih.gov/pubmed/15635516
https://www.ncbi.nlm.nih.gov/pubmed/10492405
https://www.ncbi.nlm.nih.gov/pubmed/10492405
https://www.ncbi.nlm.nih.gov/pubmed/10492405
https://www.ncbi.nlm.nih.gov/pubmed/10492405
https://www.ncbi.nlm.nih.gov/pubmed/10660240
https://www.ncbi.nlm.nih.gov/pubmed/10660240
https://www.ncbi.nlm.nih.gov/pubmed/10660240
https://www.ncbi.nlm.nih.gov/pubmed/10660240
https://www.ncbi.nlm.nih.gov/pubmed/23013208
https://www.ncbi.nlm.nih.gov/pubmed/23013208
https://www.ncbi.nlm.nih.gov/pubmed/23013208
https://www.ncbi.nlm.nih.gov/pubmed/23013208
https://www.ncbi.nlm.nih.gov/pubmed/20151342
https://www.ncbi.nlm.nih.gov/pubmed/20151342
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-015-0083-z
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-015-0083-z
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-015-0083-z
https://bmcanesthesiol.biomedcentral.com/articles/10.1186/s12871-015-0083-z
https://www.ncbi.nlm.nih.gov/pubmed/11682424
https://www.ncbi.nlm.nih.gov/pubmed/11682424
https://www.ncbi.nlm.nih.gov/pubmed/11682424
https://www.ncbi.nlm.nih.gov/pubmed/12401633
https://www.ncbi.nlm.nih.gov/pubmed/12401633
https://www.ncbi.nlm.nih.gov/pubmed/12401633
https://www.ncbi.nlm.nih.gov/pubmed/16192762
https://www.ncbi.nlm.nih.gov/pubmed/16192762
https://www.ncbi.nlm.nih.gov/pubmed/16192762

	Title
	Abstract
	Introduction
	Case Description
	Case 1
	Case 2 
	Case 3
	Case 4
	Case 5

	Discussion
	Block location
	Block technique
	Temporal spacing between blocks
	Local anesthetic dose, agent, and additives
	Patient selection

	Highlights
	References

