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Abstract
Introduction
Tourniquet pain may have cutaneous and ischemic components. It is questionable whether blockade of a
sensory nerve will help reduce ischemic pain. In addition, complete anesthesia of the axilla in the
intercostobrachial nerve (ICBN) distribution is challenging to execute, and ICBN blockade has an inherently
higher failure rate because of its variable anatomic location and source of innervation. We sought to
determine the utility of an ICBN block for the prevention of tourniquet pain.

Methods
We conducted a single-center randomized controlled trial at a major academic medical center involving
patients scheduled to undergo distal upper extremity surgery under ultrasound-guided supraclavicular
brachial plexus block. Forty patients were randomized to receive an additional ICBN block or no ICBN block,
with 22 allocated to the intervention and 18 to control. We collected data on the incidence of tourniquet
pain and systemic anesthetic requirements.

Results
Initial contingency analysis examining the relationship between ICBN block placement and the
development of pain using the two-tailed Fisher exact test failed to show that the presence or absence of

ICBN block was associated with the development of tourniquet pain. χ2 analysis failed to show that
tourniquet time was significantly related to the development of tourniquet pain.

Conclusions
The overall incidence of tourniquet pain in the setting of a dense supraclavicular brachial plexus block for
surgical anesthesia was low even without an ICBN block and even with tourniquet times greater than 90
min. Tourniquet pain was easily managed with small amounts of systemic analgesics.
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Introduction
Traditional teaching suggests that the intercostobrachial nerve (ICBN) should be blocked to prevent
tourniquet pain. Data that support this teaching include older studies incorporating non-ultrasound-guided
and distal approaches to the brachial plexus [1-4]. However, recent literature shows differences in opinion
on the role of an ICBN block in preventing tourniquet pain [5-7].

From a mechanistic point of view, tourniquet pain described as a dull, pressured, and achy pain in the tissue
underneath and distal to the tourniquet may have cutaneous and ischemic origins. However, if wrinkle-free
padding is placed underneath the tourniquet to avoid skin folding and shear stresses to the skin, then the
cutaneous component to tourniquet pain could be minimal. Additionally, blocking the ICBN, a cutaneous
sensory nerve, should have minimal benefits in preventing tourniquet pain. 

Ischemic pain becomes progressively intolerable with the duration of ischemia and is much more difficult to
blunt unless the regional anesthetic block results in dense anesthesia [8]. Indeed, some studies have
demonstrated that denser blockade reduced the incidence of tourniquet pain [9,10]. An additional challenge
to determining the contribution of the ICBN to tourniquet pain is the variability in success rates in
anesthetizing the posteromedial upper arm [11].

Our primary aim was to determine the utility of an ICBN block for the prevention of tourniquet pain. We

1 1 1 1 1

1 1 1 1

 
Open Access Original
Article  DOI: 10.7759/cureus.22196

How to cite this article
Le-Wendling L, Ihnatsenka B, Jones A, et al. (February 14, 2022) Role of an Intercostobrachial Nerve Block in Alleviating Tourniquet Pain: A
Randomized Clinical Trial. Cureus 14(2): e22196. DOI 10.7759/cureus.22196

https://www.cureus.com/users/143401-linda-le-wendling
https://www.cureus.com/users/217824-barys-ihnatsenka
https://www.cureus.com/users/297215-anastasia-jones
https://www.cureus.com/users/159289-cameron-r-smith
https://www.cureus.com/users/297216-erik-helander
https://www.cureus.com/users/297217-jeff-kedrowski
https://www.cureus.com/users/279535-olga-nin
https://www.cureus.com/users/249876-amy-m-gunnett
https://www.cureus.com/users/120645-yury-zasimovich


randomized patients who were scheduled to undergo distal upper extremity surgery under an ultrasound-
guided supraclavicular brachial plexus block to receive an ICBN block or a control group that did not receive
the block.

Materials And Methods
This single-center, prospective, randomized, single-blinded clinical trial was approved by the University of
Florida Institutional Review Board (IRB201802525) and registered as a clinical trial (clinicaltrials.gov;
NCT03797924; date of registration: 1/1/19; dates of patient enrollment: 4/25/2019 to 12/8/2020). Patients
were included if they were 18 to 80 years old, American Society of Anesthesiologists status I to III, scheduled
to undergo surgery of the upper extremity distal to the elbow with anticipated tourniquet use, and desiring
regional anesthesia as the primary anesthetic. Patients were excluded if there was a contraindication to
regional anesthesia, if they had primary block failure, or if they desired deep intraoperative sedation. As this
is a pilot study, a sample size of 40 was chosen based on the potential availability of subjects and study
completion within a period of 1 to 2 years.

After obtaining written informed consent, patients were allocated via a computer-generated randomization
chart to receive an additional ICBN block or no ICBN block. The intraoperative team was blinded to the
presence or absence of ICBN block by the application of a wide preparation with tinted chlorhexidine over
the axilla and anterior chest wall. Patients received midazolam for the block procedure and had a minimal
recall of the presence of an additional nerve block.

Brachial plexus blocks were performed at the supraclavicular fossa using 20 to 30 mL of 0.5% ropivacaine
under ultrasound guidance. The ICBN block was performed with 10 to 20 mL of 0.5% ropivacaine in the
plane deep to the pectoralis minor and/or serratus anterior muscle over the second and third intercostal
space. If the patient was randomized to the no ICBN block group, the anterior chest and axilla were prepared
with tinted chlorhexidine, but no ICBN block was performed. Before proceeding to the operating room,
patients were evaluated for the success of the primary brachial plexus block with a pinprick sensation and
motor testing in the radial, ulnar, median, and musculocutaneous nerve distributions. The ICBN distribution
was tested with a pinprick on the anteromedial and posteromedial aspect of the upper arm.

Tourniquet management
A straight pneumatic tourniquet (Stryker Instruments, MI, USA) was placed on the arm over soft padding,
according to local protocol. Exsanguination with an Esmarch bandage was performed before tourniquet
inflation to 250 mm Hg. The intraoperative anesthesia team documented the tourniquet inflation and
deflation time.

Sedation, supplemental analgesia, and management of tourniquet pain
Patients were provided with midazolam (up to 2 mg) if requested and music via earphones for intraoperative
anxiolysis. No opioids were administered before the incision. At the first patient complaint of pain, the
intraoperative anesthesia team was asked to document the quality and location of pain, and 50 mcg of
fentanyl was administered if the patient requested it. If pain persisted, the fentanyl dose could be repeated
one additional time. If the pain persisted despite two doses of fentanyl, a propofol infusion was started at 50
mcg/kg/min and titrated at 10 mcg/kg/min every two to three minutes to achieve the lowest Richmond
Agitation-Sedation Scale (RASS) score resulting in patient comfort.

Outcome parameters
The primary aim of the study was to determine if the ICBN block affected the incidence, time to onset (in
minutes), and severity of tourniquet pain, defined by the presence of dull, aching pain underneath the
tourniquet. Secondary endpoints of the study were ICBN block effect on intraoperative opioid consumption
and depth of anesthesia to alleviate tourniquet pain.

Sample size
Because the incidence of tourniquet pain was not known before the commencement of the study, a
retrospective power analysis was conducted. Having found that one of 25 participants in the ICBN block
group developed pain and three of 25 in the non-blocked group (proportions of 0.04 and 0.12,
respectively) and using a null difference in the proportions of 0.2, the study had 95.4% power to detect such
a difference.

Statistical analysis
Data collected included patient demographic information (age, sex, ethnicity, height, weight, and body mass
index), sensory/motor distributions of the musculocutaneous/radial/median/ulnar/ICBN blocks, time of
tourniquet inflation and deflation, quality and location of intraoperative pain, use of intraoperative fentanyl
or propofol, and RASS scores.
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Data were analyzed using the JMP Pro 15 statistical software package (SAS Institute, Cary, NC, USA). Data
were tested for normality. Initial contingency analysis was made by comparing the frequency of tourniquet
pain in patients treated with the ICBN block and those not treated with the block. This was followed by
comparing tourniquet inflation time in those who did and those who did not develop tourniquet pain with
logistic fit models. First, the role of tourniquet inflation time was examined across all study participants.
Subsequently, the role of tourniquet inflation time was examined in each of the treatment groups
separately. Last, a mixed-models analysis of variance was undertaken in a model incorporating tourniquet
time, treatment group, and the interaction between treatment group and tourniquet time. All data are
presented as means ± SD for one-way analyses and parameter estimates and 95% confidence intervals for
logistic fit analyses.

Results
Forty-six patients were enrolled; after the exclusion of six patients for various reasons, 40 patients
completed the study, and data were collected for analysis (Figure 1). Patient demographics are reported in
Table 1. All patients received midazolam, and 13 patients received additional doses of alfentanil (up to 1000
mcg) for block performance. Block characteristics are reported in Table 2.

FIGURE 1: CONSORT flow diagram.
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Demographic Variables Block Group Control Group P-Value

Age (years) (median) 61.5 56.5 0.05

Gender (n, %)   0.20

Male 9 (41%) 11 (61%)  

Female 13 (59%) 5 (39%)  

BMI (mean ± SD) 29 ± 6.4 28 ± 8 0.06

ASA status (n, %)   0.78

I 5 (23%) 5 (28%)  

II 6 (27%) 6 (33%)  

III 11 (11%) 7 (39%)  

Surgery duration (min) (mean ± SD) 80 ± 42 95 ± 63 0.40

Tourniquet time (min) (mean ± SD) 75 ± 34 84 ± 50 0.50

Tourniquet time (min) (range) 15–139 15–161  

Tourniquet time >90 (min) (n) 8 10  

Tourniquet time (min) (n)    

  <30 3 3  

  30–60 4 5  

  60–90 6 0  

  90–120 6 5  

  >120 2 5  

Type of surgery (n)    

Distal radius ORIF 10 7  

Tendon transfer/reconstruction 4 3  

Hardware removal 4 1  

Right wrist arthroscopy, TFCC debridement, ulnar/radial osteotomy 2 1  

Phalangeal fracture ORIF 1 0  

Wrist reconstruction 1 5  

Suspensionplasty 0 1  

TABLE 1: Patient demographics.
ASA: American Society of Anesthesiologists. BMI: body mass index. ORIF: open reduction and internal fixation. SD: standard deviation. TFCC: triangular
fibrocartilage complex
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Characteristic Block Group Control Group P-value

Block procedure length (min) (time to perform supraclavicular + ICBN block) 12 ± 4.01 8 ± 2.28 <0.001

Time from block to incision (min) 78 ± 52 91 ± 37.62 0.37

ICBN block failure 4 (18%) N/A N/A

TABLE 2: Block characteristics.
Data are reported as mean ± SD or n (%). ICBN: intercostobrachial nerve block

Eighteen patients had tourniquet times of 90 min or longer. Four patients in the ICBN group failed to have
sensory changes in the anteromedial and/or posteromedial aspect of their upper arm, representing an 18%
incidence of failed ICBN blocks. None of these patients with failed ICBN blocks complained of tourniquet
pain.

Four patients complained of tourniquet pain, but two declined analgesia for management (Table 3). The
incidence of tourniquet pain was 5% in the ICBN block group and 15% in the no ICBN block group. Two of
the subjects with tourniquet pain were managed each with two successive doses of fentanyl at 1:08 and 1:34
h and 1:35 and 1:56 into their tourniquet times. Propofol was not initiated for any of the patients. Of the
patients with tourniquet pain, one was in the ICBN group, and three were in the group that did not receive
an ICBN block (Table 4). The times from tourniquet inflation to complaints of tourniquet pain in these four
patients were 0:49, 1:15, 1:32, and 1:53 h.

Tourniquet Pain
Block
Group

Control Group
P-
Value

Present 1 3 0.20

Number of patients who reported tourniquet pain and had a failed ICBN block on
preoperative screening)

0 N/A  

Onset time from incision to tourniquet pain (min) 75
85 ± 32.6 (49, 92, 113
min)

 

Opioid consumption    

  Number of fentanyl doses in 50-mcg increments 0 5  

  Time to first fentanyl dose (min) N/A 82 ± 19  

TABLE 3: Tourniquet pain outcomes.
Data are reported as counts or mean ± SD. ICBN: intercostobrachial nerve block
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ICBN Block Presence of Tourniquet Pain Tourniquet Time

Yes No 1:30

Yes No 1:31

Yes Yes 1:36

Yes No 1:37

Yes No 1:44

Yes No 1:49

Yes No 1:53

Yes No 2:02

Yes No 2:04

Yes No 2:19

Yes No 2:30

No No 1:31

No No 1:50

No No 1:51

No No 1:56

No Yes 2:03

No Yes 2:23

No No 2:41

TABLE 4: Raw data for subjects with tourniquet times >90 min
ICBN: intercostobrachial nerve block

Of the three patients who received intraoperative fentanyl, two complained of tourniquet pain. One patient
in the no ICBN block group was given 50 mcg of fentanyl by the intraoperative anesthesia provider for
anxiety.

Initial contingency analysis examining the relationship between ICBN block placement and the
development of pain using a two-tailed Fisher exact test failed to show the significance that the presence or
absence of ICBN block was associated with the development of tourniquet pain (p = 0.31). When examined
again using a one-tailed Fisher exact test to examine the probability that tourniquet pain was more likely in
patients not receiving the ICBN block, the results remained statistically nonsignificant (p = 0.23; Figure 2).
When comparing patients who did and did not report tourniquet pain, tourniquet times were significantly
longer in patients who did experience tourniquet pain (75.1 ± 41.5 vs. 118.8 ± 19.6 min, p = 0.0464). However,
this difference was no longer significant when broken down into the treatment groups (ICBN vs. no ICBN
groups). Tourniquet times were not significantly different in patients who did and did not develop
tourniquet pain in the group that received the ICBN block (74.7 ± 35.8 vs. 96 min (no SD as n = 1), p = 0.5663)
or in the group that did not receive the ICBN block (75.7 ± 49.8 vs. 126.3 ± 15.3 min, p = 0.1074).
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FIGURE 2: Development of pain between groups.
Initial contingency analysis examining the relationship between intercostobrachial nerve (ICBN) block placement
and the development of pain using the two-tailed Fisher exact test demonstrated that the presence or absence of
the ICBN block was not significantly associated with the development of tourniquet pain (p = 0.31). When
examined again using a one-tailed Fisher exact test to examine the probability that tourniquet pain was more
likely in patients not receiving the ICBN block, the results remained statistically nonsignificant (p = 0.23).

Similarly, mixed-model analysis of variance was undertaken using a model that examined the effects of
tourniquet times (entered as a numeric variable instead of a dichotomized variable), treatment group (ICBN
vs. no ICBN), and the interaction between tourniquet times and treatment group. Neither tourniquet times (-
0.02, 95% CI -0.07 to 0.01, p = 0.21) nor presence of the ICBN block (0.40, 95% CI -1.43 to 2.45, p = 0.61) was
significantly associated with the development of tourniquet pain and there was no interaction effect
between these two factors (p = 0.79, 95% CI -0.04 to 0.04).

Discussion
In the setting of an effective ultrasound-guided supraclavicular block for surgical anesthesia, the incidence
of tourniquet pain was low. Even when tourniquet times exceeded 1½ h, the incidence of tourniquet pain
was low (approximately one in three patients without the ICBN block and one in five patients with the ICBN
block). Furthermore, the number of systemic analgesics required to manage tourniquet pain when it
manifested was minimal. Propofol infusion was not needed to manage tourniquet pain.

One of the reasons for such effective brachial plexus blocks is the use of moderate volumes (20-30 mL) of a
higher concentration of local anesthetic, 0.5% ropivacaine. The reason a supraclavicular block was
performed instead of a more distal approach was twofold. When compared to an axillary block, the
supraclavicular block more reliably covers the axillary nerve and musculocutaneous nerve, as well as the
medial cutaneous nerve of the arm and forearm. In addition, the placement of an infraclavicular block
theoretically more likely spills into the area where the ICBN traverses and results in an unanticipated spread
in this distribution [12]. In addition, recently published work by Wahal et al. [13] demonstrated that the
instillation of a local anesthetic around the femoral artery in an attempt to block the afferent sympathetic
fibers running with the vessel effectively reduced tourniquet-induced hypertension in patients undergoing
total knee arthroplasty. If this phenomenon applies more broadly, then the close periarterial application of
local anesthetic when performing a supraclavicular brachial plexus block may limit the perception of
ischemic pain in the affected limb regardless of whether the ICBN is blocked.

It is notable that with tourniquet times exceeding two hours, the addition of an ICBN block to blunt
tourniquet pain may be of some benefit. However, using a mixed-models logistic fit model, the ICBN block
did not appear to reduce the likelihood of tourniquet pain. The effect of tourniquet time remained
nonsignificant in terms of an effect on pain, although our sample size was too small to make definitive
conclusions. Notably, the patient with the longest tourniquet time did not receive an ICBN block and did not
complain of tourniquet pain. 

We used a chest wall approach to anesthetize the ICBN because we perceive that the reliability of
anesthetizing this nerve is better, and the coverage is greater when targeted on the chest wall instead of in
the axilla, where terminal branches may be missed. Numerous fascial plane block techniques have been
proposed to anesthetize the lateral cutaneous branch of the T2 intercostal nerve, including PECS2,
subpectoral intercostal plane, serratus anterior plane, and serratus-intercostal fascial plane blocks [11,14].
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Because the T2 intercostal nerve traverses from between the internal and innermost intercostal muscles to
the skin, we presume that local anesthetic spread on any of the planes between those two target planes at a
proximate cephalad-caudad and anterior-posterior location should result in reliable coverage of the ICBN.
Despite this more tailored approach, we still had an 18% failure rate for axillary coverage.

Samerchua et al. [11] published an anatomical cadaver study in which they delineated the contributions of
the ICBN and noted that in all cases, there was a T2 contribution; however, up to 25% of ICBNs also receive
contributions from T1 and T3. In addition, the ICBN was noted to have a higher degree of staining when the
ICBN block was performed proximally at the level of the second and third rib near the anterior axillary line.
On the other hand, only 43% of the axillary branches of the ICBN nerve were stained with a distal approach
in the axillary fossa.

With the low reliability of success of an ICBN block, a low incidence of tourniquet pain in the setting of a
successful brachial plexus block (even without anesthetizing the ICBN), and the ease of management of
tourniquet pain with minimal systemic analgesics/sedatives, we do not believe that the addition of an ICBN
block is warranted for the prevention of tourniquet pain, even with anticipated prolonged tourniquet times.

Limitations
We could not enroll patients in this study without the use of sedatives for block performance, given the
surgical population at our institution. However, the time from block completion to initiation of surgery was
as long as four hours; frequently, the sedative effects of the block procedure were minimal by that time.

Conclusions
The overall incidence of tourniquet pain in the setting of an effectively dense supraclavicular brachial plexus
block for surgical anesthesia was low, even without the addition of an ICBN block. This tourniquet pain can
be easily managed with small increases in systemic analgesics.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. University of Florida
Institutional Review Board issued approval IRB201802525. This single-center, prospective, randomized,
single-blinded clinical trial was approved by the University of Florida Institutional Review Board
(IRB201802525) and registered as a clinical trial (clinicaltrials.gov; NCT03797924; date of registration:
1/1/19; dates of patient enrollment: 4/25/2019 to 12/8/2020). Animal subjects: All authors have confirmed
that this study did not involve animal subjects or tissue. Conflicts of interest: In compliance with the
ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

References
1. Chin KJ, Singh M, Velayutham V, Chee V: Infraclavicular brachial plexus block for regional anaesthesia of

the lower arm. Coch Data Syst Rev. 2010, 2:1465-68. 10.1002/14651858.CD005487.pub2
2. Jandard C, Gentili ME, Girard F, Ecoffey C, Heck M, Laxenaire MC, Bouaziz H: Infraclavicular block with

lateral approach and nerve stimulation: extent of anesthesia and adverse effects. Reg Anesth Pain Med.
2002, 27:37-42. 10.1053/rapm.2002.29123

3. Kubota Y, Koizumi T, Udagawa A, Kuroki T: Prevention of tourniquet pain by subcutaneous injection into
the posterior half of the axilla. J Plast Reconstr Aesthet Surg. 2008, 61:595-7. 10.1016/j.bjps.2007.08.026

4. Tschaikowsky K, Hemmerling T: Comparison of the effect of EMLA and semicircular subcutaneous
anaesthesia in the prevention of tourniquet pain during plexus block anaesthesia of the arm. Anaesthesia.
1998, 53:390-3. 10.1046/j.1365-2044.1998.00301.x

5. Magazzeni P, Jochum D, Iohom G, Mekler G, Albuisson E, Bouaziz H: Ultrasound-guided selective versus
conventional block of the medial brachial cutaneous and the intercostobrachial nerves: a randomized
clinical trial. Reg Anesth Pain Med. 2018, 43:832-7. 10.1097/AAP.0000000000000823

6. Sebastian MP, Etxebarria A, Perez P, Lauzirika Z, Anton-adislao A, Martinez-Bourio R: Tourniquet pain after
ultrasound-guided axillary blockade. J Anest & Inten Care Med. 2017, 3:555624.
10.19080/JAICM.2017.03.555624

7. Varela VM, Ruiz CA, Montecinos S, Sala-Blanch X: Ultrasound-guided selective block of the medial brachial
cutaneous and the intercostobrachial nerves for proximal arteriovenous fistula surgery. Reg Anesth Pain
Med. 2019, 44:814-5. 10.1136/rapm-2018-100298

8. Crews JC, Hilgenhurst G, Leavitt B, Denson DD, Bridenbaugh PO, Stuebing RC: Tourniquet pain: the
response to the maintenance of tourniquet inflation on the upper extremity of volunteers. Reg Anesth.
1991, 16:314-7.

9. Tetzlaff JE, Walsh M, Yoon HJ: pH adjustment of mepivacaine decreases the incidence of tourniquet pain

2022 Le-Wendling et al. Cureus 14(2): e22196. DOI 10.7759/cureus.22196 8 of 9

https://dx.doi.org/10.1002/14651858.CD005487.pub2
https://dx.doi.org/10.1002/14651858.CD005487.pub2
https://dx.doi.org/10.1053/rapm.2002.29123
https://dx.doi.org/10.1053/rapm.2002.29123
https://dx.doi.org/10.1016/j.bjps.2007.08.026
https://dx.doi.org/10.1016/j.bjps.2007.08.026
https://dx.doi.org/10.1046/j.1365-2044.1998.00301.x
https://dx.doi.org/10.1046/j.1365-2044.1998.00301.x
https://dx.doi.org/10.1097/AAP.0000000000000823
https://dx.doi.org/10.1097/AAP.0000000000000823
https://dx.doi.org/10.19080/JAICM.2017.03.555624
https://dx.doi.org/10.19080/JAICM.2017.03.555624
https://dx.doi.org/10.1136/rapm-2018-100298
https://dx.doi.org/10.1136/rapm-2018-100298
https://rapm.bmj.com/content/16/6/314.abstract
https://link.springer.com/content/pdf/10.1007/BF03011310.pdf


during axillary brachial plexus anaesthesia. Can J Anaesth. 1993, 40:133-6.
10. Rocco AG, Raymond SA, Murray E, Dhingra U, Freiberger D: Differential spread of blockade of touch, cold,

and pinprick during spinal anesthesia. Anesth Analg. 1985, 64:917-23.
11. Samerchua A, Leurcharusmee P, Panjasawatwong K, Pansuan K, Mahakkanukrauh P: Cadaveric study

identifying clinical sonoanatomy for proximal and distal approaches of ultrasound-guided
intercostobrachial nerve block. Reg Anesth Pain Med. 2020, 45:853-9. 10.1136/rapm-2020-101783

12. Bigeleisen P, Wilson M: A comparison of two techniques for ultrasound guided infraclavicular block . Br J
Anaesth. 2006, 96:502-7. 10.1093/bja/ael024

13. Wahal C, Grant SA, Gadsden J, Rambhia MT, Bullock WM: Femoral artery block (FAB) attenuates thigh
tourniquet-induced hypertension: a prospective randomized, double-blind, placebo-controlled trial. Reg
Anesth Pain Med. 2021, 46:228-32. 10.1136/rapm-2020-102113

14. Yu HC, Moser JJ, Chu AY, Montgomery SH, Brown N, Endersby RV: Inadvertent quadriceps weakness
following the pericapsular nerve group (PENG) block. Reg Anesth Pain Med. 2019, 44:613-4. 10.1136/rapm-
2018-100354

2022 Le-Wendling et al. Cureus 14(2): e22196. DOI 10.7759/cureus.22196 9 of 9

https://europepmc.org/article/med/4025855
https://dx.doi.org/10.1136/rapm-2020-101783
https://dx.doi.org/10.1136/rapm-2020-101783
https://dx.doi.org/10.1093/bja/ael024
https://dx.doi.org/10.1093/bja/ael024
https://dx.doi.org/10.1136/rapm-2020-102113
https://dx.doi.org/10.1136/rapm-2020-102113
https://dx.doi.org/10.1136/rapm-2018-100354
https://dx.doi.org/10.1136/rapm-2018-100354

	Role of an Intercostobrachial Nerve Block in Alleviating Tourniquet Pain: A Randomized Clinical Trial
	Abstract
	Introduction
	Methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Tourniquet management
	Sedation, supplemental analgesia, and management of tourniquet pain
	Outcome parameters
	Sample size
	Statistical analysis

	Results
	FIGURE 1: CONSORT flow diagram.
	TABLE 1: Patient demographics.
	TABLE 2: Block characteristics.
	TABLE 3: Tourniquet pain outcomes.
	TABLE 4: Raw data for subjects with tourniquet times >90 min
	FIGURE 2: Development of pain between groups.

	Discussion
	Limitations

	Conclusions
	Additional Information
	Disclosures

	References


