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ABSTRACT
Anesthesiologists avoid multiple upper extremity peripheral nerve block applications due to complications such as increased 
phrenic nerve palsy and local anesthetic systemic toxicity risk. With the introduction of ultrasound into clinical life and the 
increase in the number of experienced anesthesiologists, such complications are less common. We also discussed three 
cases that we think may contribute to the literature on this subject. Our first case was scheduled for operation due to a trigger 
finger in his left hand and carpal tunnel syndrome in his right hand. Our second case was scheduled for surgery due to 
distal radius and ulnar fractures in both forearms. Our third case  scheduled for operation for a fracture of the right forearm 
distal radius and a second metacarpal fracture in the left hand. In this report series, we present our experience of bilateral 
infraclavicular block, which we successfully performed in three cases and did not encounter any complications.
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Introduction

Brachial plexus block (BPB), which is one of the most used 
methods among the other types of peripheral nerve block, 
is frequently used in the interventional procedures of the 
upper extremity, orthopedic manipulations, and the diagnosis 
and treatment of certain diseases. Regional anesthesia of 
the shoulder, arm, forearm, and hand can be performed 
using sympathetic sensory and motor blocks.[1] According 
to the planned intervention, BPB can be performed from 
five different regions, including interscalene, supraclavicular, 
infraclavicular, axillary and terminal nerves.[2] Because of 
the high rate of phrenic nerve palsy (PNP) observed in the 
interscalene block and the high risk of pneumothorax in the 
supraclavicular block (SCB), the infraclavicular block (ICB), 

which has fewer complications, is preferred instead of other 
blocks in indications where ICB can be preferred over them.[2]

The applicability of bilateral BPB for such indications is 
still a matter of debate owing to several uncertainties. The 
first uncertainty is the thought that a higher dose of local 
anesthetic (LA) may be needed for bilateral BPB, which may 
result in an increased risk of LA systemic toxicity (LAST). 
However, with the use of ultrasound (US) in regional 
anesthesia, the direct visualization of target nerves and 
surrounding tissues has allowed the reduction of the LA dose 
used and the application of low‑volume LA solutions as well 
as increased the success rate of the block. This has somewhat 
cleared the doubts about the application of multiple blocks 
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that can be done within the indication. Thus, if necessary, 
the application of multiple blocks has become more frequent 
in clinical settings. However, studies on this subject are 
still not at the desired level in the literature. Therefore, we 
believe that studies on this subject should be shared on 
scientific platforms. Accordingly, in this study, we present our 
experience of three cases where we planned and performed 
US‑guided bilateral ICB for bilateral upper limb surgery.

Case Reports

Case 1
An operation was planned for a 60‑year‑old, 80‑kg male 
patient due to trigger finger in the left hand and carpal 
tunnel syndrome in the right hand [Figure 1]. According 
to the medical history, the patient had no remarkable 
characteristics other than diabetes mellitus (DM), and his 
blood sugar was determined to be 218 mg/dL as one of 
the biochemistry test values obtained during preoperative 
examinations. Other laboratory tests were within normal 
limits. Electrocardiography (ECG) of the patient showed a 
normal sinus rhythm, and posteroanterior chest X‑ray (POAG) 
was evaluated to be normal. The patient, whose physical 
examination results were normal, was asked to consult 
with the endocrine diseases department due to DM. 
After the consultation, the patient was re‑evaluated, and 
we decided to operate the patient [American Society 
of Anesthesiologists (ASA) III] in compliance with the 
preoperative fasting period (at least 6 h of fasting is 
recommended) and recommendations of the endocrine 
department.

Case 2
An 8‑year‑old, 36 kg, female patient was scheduled to 
undergo operation due to distal radius and ulnar fractures in 
both the forearms [Figure 2]. The patient had no remarkable 
medical history, and her preoperative examination results 
were within normal limits. The patient’s (ASA I) physical 
examination was also normal, and we decided to perform 
the operation in compliance with the preoperative fasting 
period (at least 6 h of fasting is recommended).

Case 3
A 56‑year‑old, 80‑kg female patient was scheduled for 
operation due to distal radius fracture in the right forearm 
and the second metacarpal fracture in the left hand [Figure 3]. 
The preoperative examination results of the patient, who did 
not have a remarkable history of medical conditions other 
than asthma, were within normal limits. The patient’s ECG 
showed a normal sinus rhythm, and POAG was evaluated 
to be normal. The patient’s physical examination results 
were normal, and the pulmonary diseases department was 

consulted due to asthma. After consultation, the patient was 
re‑evaluated, and we decided to operate the patient (ASA II) 
in compliance with the preoperative fasting period (at least 
6 h of fasting is recommended) and recommendations of the 
pulmonary diseases department.

Implementation of block procedure
The block procedure was explained jointly to all the three 
patients. However, it should be noted that the three patients 
were operated at different times.

Informed consent was obtained from the patients (for cases 
1 and 3) and their parents (for case 2). After the patient was 
taken to the unit before the operation, various preparations 
were made considering the possibility of intubation and 
difficult ventilation‑airway. The patient was monitored 
using ECG and pulse oximetry (for oxygen saturation 
level); the noninvasive blood pressure was also monitored. 
Sedation was not needed for cases 1 and 3. Conversely, 
case 2 patient was sedated with a combination of 2 mg 
midazolam (5 mg/5 mL of Midaject, All Ekip) and 35 mg 
ketamine (500 mg/10 mL of Ketalar, Pfizer) before the block 
procedure. Sedation was performed at 10 mL/kg/h for all three 

Figure 1: Postblock and intraoperative photograph for case 1

Figure 3: Moment of block and intraoperative photograph for case 3

Figure 2: Ultrasound image and postoperative photograph for case 2
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patients. The patient’s neck was turned to the side opposite 
to that of the block application, and they were placed in the 
supine position. The block area was sterilized using 10% 
povidine iodine. For administering ICB to the patient, we 
used Toshiba Nemio XG SSA‑580A [Japan (origin US)], and a 
multi‑frequency linear probe (10–18 MHz) and 22‑G, 50‑mm 
insulated facet‑type needle (BBraun Stimuplex, Melsungen, 
Germany) were used during the block application. The US 
linear probe, which was placed in‑plane right inside the 
coracoid process to provide an optimal image, was oriented 
to find the cross‑sectional image of the axillary artery in 
the parasagittal plane. After administering local anesthesia 
with 3 mL of lidocaine (100 mg/5 mL of Lidon, On Farma) 
for cases 1 and 3 and 1.5 mL of lidocaine for case 2 to cover 
the skin and subcutaneous tissue at the injection site, the 
processing area is entered with a block needle under USG 
image guidance. After the axillary artery and its surrounding 
neural structures were determined by the long axis method, 
the block needle was inserted around all three cords (lateral, 
medial, and posterior) in a way such that the LA solution 
could be administered. After reaching the target areas, for 
cases 1 and 3, the procedure was performed by conducting a 
negative aspiration test (repeated after each administration 
of 5 mL of LA solution for cases 1 and 3 and 3 mL of LA 
solution for case 2), while 5 mL of 2% lidocaine and 10 mL of 
0.5% bupivacaine (Buvasin 5 mg/mL, Vem İlaç, Turkey) diluted 
with 5 mL of 0.9% isotonic sodium chloride (a total of 20 mL 
of LA solution) were prepared and injected into the relevant 
areas. For case 2, a total of 14 mL of LA solution, i.e., 3 mL 
of 2% lidocaine and 7 mL of 0.5% bupivacaine diluted with 
4 mL of 0.9% isotonic sodium chloride, was prepared and 
injected into the relevant areas. In all the three cases, the 
injection procedure was performed in a way such that the 
LA distribution was constantly displayed on the US screen in 
order to avoid complications such as intraneural injection or 
intraarterial injection. In case the image disappeared from 
the screen or when resistance was encountered during the 
procedure, the operation was performed by reorienting 
the needle via small maneuvers in the form of tilts, thereby 
providing an optimal image. Immediately after the first block 
application, the position of the patient was changed, and the 
block application was initiated on the other side. The second 
block application was performed in the same way. The blocks 
were considered successful since there was no withdrawal 
response and no hemodynamic change in response to a 
painful stimulus 15 min after both blocks. Later, the patient 
was transferred to the operating room and the operation 
was initiated. The duration of operation for case 1 in which 
operation was performed on both sides without any problems 
was approximately 1 h and 25 min for operating both sides. 
The duration of operation for case 3 was approximately 2 h 

and 5 min for operating both sides. No additional sedative or 
analgesic agents were administered to case 1 and 3 patients 
during the operation. The duration of operation for case 
2 was approximately 2 h and 40 min for operating both 
sides. Sedation agents (midazolam and ketamine) were 
re‑administered to the case 2 patient at the 80th minute of 
the operation for the maintenance of sedation. After the 
operation, the vital signs of all the three case patients, who 
were followed up for 30 min in the postoperative care unit, 
were found to be stable, and the patients were transferred 
to the orthopedics clinic. The patients who did not complain 
of postoperative pain up to one day after the operation were 
discharged on the second day we evaluated that they did not 
have any neurological sequelae symptoms. One week after 
discharge, we were informed that no problems were faced 
by the patients who applied to the orthopedic outpatient 
clinic for follow‑up purposes.

Discussion

Peripheral nerve blocks (PNB) are widely used as both 
anesthetics and postoperative analgesics. PNBs, which are 
safe when performed with the aid of a nerve stimulator and/
or US, can be applied multiple times if necessary, but this 
situation causes other problems. One of the most important 
concerns associated with bilateral BPB is the potential risk 
of PNP and LAST.

As per the literature, it has been found that PNP occurred 
at rates of between 21% and 100% after block application, 
between 28% and 67% after SCB application, and between 5% 
and 13% after ICB application.[3‑6] In another study, PNP was 
found to be less common in case of ICBs.[7]

With regard to LAST, which is another serious side effect as 
mentioned above, it has been found in the literature that 
the use of the minimum effective dose of LA required for a 
successful US‑guided block minimizes the risk of LAST.[8] In 
the study conducted by Mangla et al.,[7] they reported that 
they reduced LAST risk even more by reducing the volume 
of LA solution to 30 mL from the previous volume of 40 mL 
during block application. Moreover, they reported that they 
tried to reduce LAST risk further by including, in addition 
to bupivacaine, chlorprocaine and lidocaine, which act more 
rapidly than bupivacaine, in the LA solution.[7] When we 
look at another study aimed at reducing the risk of LAST, 
it was stated that the peak plasma concentration of LA 
could be reached quickly as a result of the absorption of 
each simultaneous bilateral block, and it was stated that a 
sufficient time interval should be maintained between each 
block for this purpose.[9] Similar to this study, it was stated 
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in another study that a time interval between blocks would 
prevent peak systemic absorption rate overlap for each block, 
thus preventing a potential LAST risk.[10] In another study, it 
was suggested that a time interval of at least 60 min should 
be considered between each block in case of multiple block 
applications to prevent LAST.[11]

PNP findings were not detected after bilateral ICB in any of 
our case patients, and it was reported in previous studies 
that PNPs seen after ICB were mostly related to the high 
volume of LA solution used.[12] We think that we reduced this 
risk by performing each of our blocks with a low volume of 
LA (20 mL for each block in cases 1 and 3 and 14 mL for each 
block in case 2). Furthermore, we believe that we minimized 
the risk of PNP by preferring ICB over SCB, even when all 
three of our patients could be operated under SCB, since, 
as mentioned above, the incidence of PNP is further reduced 
with the use of ICBs.[7]

Perhaps the most important alarming complication caused 
by bilateral (multiple) blocks is LAST that may occur as 
stated in previous studies. In order to avoid encountering 
such a situation, we performed our block procedure with 
the aid of US and tried to choose the lowest dose of LA 
that could be used in our patients. At the same time, we 
not only lowered the dose but also tried to keep the LA 
solution low in volume. In our blocks, we used lidocaine as 
an additional LA along with bupivacaine to keep the dose 
of bupivacaine low and for the LA solution to act quickly. 
As seen in the literature, many studies[9‑11] recommend that 
these blocks be performed at regular intervals in order to 
prevent reaching the peak plasma concentration of LA in 
bilateral (multiple) blocks. However, since we used both 
low‑dose and low‑volume LA solutions in our US‑guided 
blocks, we assumed that we would not reach the peak 
plasma concentration that could cause LAST. Therefore, we 
did not see any harm in performing our bilateral (multiple) 
blocks sequentially, and we were not wrong about this 
prediction since LAST was not observed in any of our 
patients.

To summarize, we present three cases in which US‑guided 
bilateral ICB was successfully applied during bilateral upper 
limb surgery and no side effects (PNP, LAST, etc.) were 
encountered. We tried to show that this method is a reliable 
and alternative to general anesthesia when bilateral upper 
extremity surgery is required but general anesthesia should 
be avoided for any reason. We believe that more studies on 
this subject should be conducted and published.
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