
BRIEF REPORT

Supraclavicular Block in the Obese Population:
An Analysis of 2020 Blocks
Carlo D. Franco, MD*†, Feodor J. Gloss, DO*, Gennadiy Voronov, MD*, Serge G. Tyler, MD*,
and Ljuba S. Stojiljkovic, MD, PhD*

*Department of Anesthesiology and Pain Management JHS Hospital of Cook County; and †Department of Anesthesiology
Rush University Medical Center, Chicago, Illinois

Regional anesthesia in the obese patient can be chal-
lenging and possibly carries a greater failure rate as
compared with that in the non-obese patient. We retro-
spectively reviewed our prospectively gathered pe-
ripheral block data to determine the influence of body
weight on success rate of the supraclavicular block.
Obesity was defined as body mass index �30. The over-
all success rate was 97.3% in nonobese and 94.3% in

obese patients (P � 0.01). Residents completed 80% of
the blocks in nonobese patients and 73% in obese pa-
tients (P � 0.01). No difference in acute complications
was observed. Obesity is associated with a slight de-
crease in success rate of supraclavicular block and an
increase in its relative difficulty without apparent effect
on acute complications.

(Anesth Analg 2006;102:1252–4)

O besity in the Unites States has reached epidemic
proportions (1). Management of these patients
can be challenging because obesity can be asso-

ciated with difficult airway, frequent coexisting med-
ical conditions, and landmarks that are difficult to
determine (2–4). Regional anesthesia in the obese pa-
tient can also be associated with less success (4–8).

We decided to investigate the impact of body mass
index (BMI) on the success rate of supraclavicular
block, our technique of choice for surgery on the up-
per extremity that does not involve the shoulder. Ours
being a teaching institution, we also wanted to know
whether obesity had any impact on the resident’s abil-
ity to perform this technique.

Methods
After institutional ethics committee approval, we retro-
spectively reviewed our prospectively gathered data on
peripheral nerve blocks to identify every consecutive

supraclavicular block used for anesthesia between Feb-
ruary 1996 and April 2003. Our database contains demo-
graphic and technical information entered contempora-
neously with every case according to a preestablished
protocol. The type of response elicited with the nerve
stimulator was added to the original protocol a few
months after the database was started; thus, it was
present in 1732 of 2020 cases (86%), being the only data
in the protocol not available in 100% of the cases. No
supraclavicular block performed for surgical anesthesia
was excluded for any reason.

We chose to use the definition for obesity used by
many national and international organizations (1). A
BMI of 30 was used to separate obese from non-obese
groups. When indicated, the following subgroups
were recognized: underweight BMI, �18.5 kg/m2;
normal BMI, 18.5–24.9 kg/m2; overweight BMI, 25.0–
29.9 kg/m2; obesity BMI, 30.0–39.9 kg/m2; and mor-
bid obesity BMI, �40 kg/m2.

We graded our block results in the following man-
ner: good � sensory block of the upper extremity
distal to the shoulder developed within 30 min from
the injection or before surgical incision (if it took place
earlier) and was the only anesthetic used for the sur-
gical procedure; partial � local anesthetic supplemen-
tation was required at some point, either by the sur-
geon or anesthesiologist; and failure � general
anesthesia was required.

Responses were grouped into ‘fingers‘ (flexion or
extension), ‘wrist‘ (flexion or extension), and ‘other.‘
This last group included supination and pronation.
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All blocks were performed according to the tech-
nique previously described (9) using a nerve stimula-
tor (Stimuplex DIG, B. Braun, Bethlehem, PA) and a
22-gauge, 5-cm, insulated needle (Stimuplex, B.
Braun). We used 35–40 mL of 1.5% mepivacaine plus
1: 200,000 epinephrine after elicitation of a motor re-
sponse of flexion or extension in all fingers at 0.8 mA
without decreasing the current before the injection
(10). For longer procedures, lyophilized tetracaine was
added to the mepivacaine solution for a final concen-
tration of 0.2% tetracaine (80 mg total). Residents were
given approximately 10 min under faculty supervision
to complete the technique before the supervisor took
charge. This fact is reflected on resident completion
rate in the results.

Statistical calculations were performed using the
Statistical Package for the Social Sciences (SPSS, ver-
sion 12; SPSS Inc., Chicago, IL) and Medcalc Software
(Mariakerke, Belgium). Statistical comparisons were
performed between the large non-obese (BMI �30)
and obese (BMI � 30) groups. A P value of � 0.05 was
considered statistically significant. For continuous

variables, we used unpaired t-tests to calculate two-
tailed P values. For categorical variables, we used �2

with Yates correction tests to compare two propor-
tions. The comparison among subgroups containing
data expressed as mean � sd was performed using
Tukey-Kramer multiple comparison tests. Data ex-
pressed in percentage, as success rate and type of
response, were analyzed making individual compari-
sons of each subgroup with the non-obese group.

Results
We performed 1565 blocks (77.5%) on non-obese pa-
tients and 455 blocks (22.5%) on obese patients. Table
1 shows demographics of the groups and subgroups.

The success rate was 96.6% overall, 97.3% in the
non-obese population, and 94.3% in the obese patients
(P � 0.01) (Table 2). The non-obese group had signif-
icantly more good or partial blocks compared with the
obese group (P � 0.01). Good and partial blocks were
also more frequent in the non-obese group compared

Table 2. Success Rates Among BMI Groups and Subgroups

Non-obese group and subgroups Obese group and subgroups

Overall Non-obese
overalla

UWb Nb OWb Obese
overalla

Ob MOb

Good, n (%) 1951 (96.6) 1522 (97.3) 44 (100) 738 (97.4) 740 (97.0) 429 (94.3)† 381 (94.5)* 48 (92.3)
Partial, n (%) 33 (1.6) 19 (1.2) 0 12 (1.6) 7 (0.9) 14 (3.1)† 12 (3.0)‡ 2 (3.8)
Failure, n (%) 36 (1.8) 24 (1.5) 0 8 (1.1) 16 (2.1) 12 (2.6) 10 (2.5) 2 (3.8)
Accidental paresthesia, n (%) 49 (2.4) 34 (2.2) 2 (4.5) 13 (1.7) 19 (2.5) 15 (3.3) 10 (2.5) 5 (9.6)*
Blocks started by residents, n

(%)
1586 (78.5) 1235 (78.9) 35 (79.5) 603 (79.6) 597 (78.2) 351 (77.1) 315 (78.2) 36 (69.2)

Blocks completed by residents,
n (%)

1249 (78.8) 993 (80.4) 31 (88.6) 498 (82.6) 464 (77.7) 256 (72.9)† 231 (73.3)* 25 (69.4)

BMI � body mass index.
aThere are two groups: non-obese with BMI � 30 and obese with BMI � 30.
bThere are three non-obese subgroups: underweight (UW: BMI � 18.5); normal (N: BMI 18.5–24.9), and overweight (OW: BMI 25–29.9); and two obese

subgroups: obese (O: BMI 30-39.9) and morbidly obese (MO: BMI � 40).
*P � 0.01 individual subgroup versus the non-obese group; †P � 0.01 obese group versus non-obese group; ‡P � 0.05 individual subgroup versus the

non-obese group.

Table 1. Group and Subgroup Demographics

Non-obese group and subgroups Obese group and subgroups

Non-obese overalla UWb Nb OWb Obese overalla Ob MOb

Age (yr) 35 � 13 35 � 17 34 � 13 37 � 13* 39 � 14† 39 � 14* 41 � 1*
Height (cm) 172 � 10 174 � 13 172 � 10 171 � 10 170 � 11† 170 � 11* 166 � 10*
Weight (kg) 72 � 12 53 � 9* 66 � 9* 79 � 10* 99 � 17† 95 � 14* 122 � 20*
BMI (kg/m2) 24 � 3 17 � 1* 22 � 2* 27 � 1* 34 � 5† 33 � 3* 44 � 4*
Male (%) 74 64 73 75 60† 64* 27*
Total (n) 1565 44 758 763 455 403 52

Values other than percentages are expressed as mean � sd.
BMI � body mass index.
aThere are two groups: non-obese with BMI � 30 and obese with BMI � 30. bThere are three non-obese subgroups: underweight (UW: BMI � 18.5); normal

(N: BMI 18.5–24.9), and overweight (OW: BMI 25–29.9); and two obese subgroups: obese (O: BMI 30-39.9) and morbidly obese (MO: BMI � 40).
*P �0.01 individual subgroup versus the non-obese group; †P � 0.01 obese group versus non-obese group.
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with the obese subgroup (P � 0.01 and P � 0.05,
respectively). In addition, compared with the non-
obese group overall, accidental paresthesias were
more frequent in the morbidly obese subgroup, and
the resident completion rate was less in the obese
subgroup (P � 0.01).

The type of response elicited with the nerve stimu-
lator was available in 1732 of 2020 cases (86%). The
ability to elicit a response in all fingers (our ideal
response) decreased from 87% in the normal weight
population to 68% in the morbidly obese patients (Ta-
ble 3).

Finally, fingers and wrist responses were followed
by 98.1% and 97.4% successful blocks, respectively
(P � 0.65), whereas the combination of other re-
sponses produced only a 61.4% success rate (P � 0.01).
We had two cases of seizures: one on a normal weight
female patient and another on an overweight male
patient. No evidence of pneumothorax was found.

Discussion
This large review of our prospectively gathered data
shows that obesity increases the difficulty and de-
creases the success rate of a supraclavicular block. The
increase in difficulty is evidenced by a decrease in the
rate of block completion by residents and by a de-
crease in our ability to elicit an ‘ideal‘ fingers response
(10,11). However, this relative increase in difficulty
did not prevent the residents from successfully com-
pleting approximately 70% of the blocks in the mor-
bidly obese patients.

Moreover, the impact of obesity on success rate of a
supraclavicular block was small considering that,
overall, the block was still 94% successful among the
obese group. Our results support the clinical impres-
sion that the fingers response to nerve stimulation is
an ideal response for supraclavicular block and that
wrist response might be as good.

The rate of acute complications was minimal and
did not differ among populations. A recent study by
Nielsen et al. (4) reported a 0.3% overall rate of acute

complications. We have never documented a pneumo-
thorax with a supraclavicular technique in an experi-
ence spanning more than 11 years. Phrenic nerve
blockade reportedly occurs less often than after an
interscalene approach, and it is not associated with
respiratory difficulty in healthy volunteers (12). Our
clinical experience does not indicate clinical evidence
of respiratory compromise in any kind of patient.

In conclusion, these results demonstrate that supra-
clavicular block may be successfully performed in the
obese patient and is associated with few complica-
tions.
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Table 3. Type of Response Elicited in BMI Groups and Subgroups

Non-obese group and subgroups Obese groups and subgroups

Response Overall Non-obese overalla UWb Nb OWb Obese overalla Ob MOb

Fingers, n (%) 1454 (84.0) 1150 (85.7) 27 (84.4) 574 (87.4) 549 (84.1) 304 (77.9)† 272 (79.3)* 32 (68.1)*
Wrist, n (%) 234 (13.5) 165 (12.3) 5 (15.6) 70 (10.7) 90 (13.8) 69 (17.7)† 58 (16.9)* 11 (23.4)§
Other, n (%) 44 (2.5) 27 (2.0) 0 (0) 13 (1.9) 14 (2.1) 17 (4.4)‡ 13 (3.8)§ 4 (8.5)*
Total (n) 1732 1342 32 657 653 390 343 47

BMI � body mass index.
aThere are two groups: non-obese with BMI � 30 and obese with BMI � 30.
bThere are three non-obese subgroups: underweight (UW: BMI � 18.5); normal (N: BMI 18.5–24.9), and overweight (OW: BMI 25–29.9); and two obese

subgroups: obese (O: BMI 30-39.9) and morbidly obese (MO: BMI � 40).
*P � 0.01 individual subgroup versus the non-obese group; †P � 0.01 obese group versus non-obese group; ‡P � 0.05 obese group versus the non-obese group;

§P � 0.05 individual subgroup versus non-obese group.
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