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An alternative technique for effective 
pain management in upper extremity 
surgery: erector spinae plane block

A variety of techniques may be used for postoperative 
pain management following upper extremity surgery. 
Among these, interscalene, axillary, infraclavicular, and 
supraclavicular blocks may be applied as the primary 
intraoperative anesthetic or combined with general 

Twenty-one patients presented a carotid pulse at the 
time of extraction but rapidly evolved to cardiac arrest 
within seconds.

An IOA was obtained in all victims, due to the im-
possibility of obtaining IV access. The prevalent injured 
organs were chest (42%) and head (40%). ROSC was 
obtained in 26 patients (54%).

As reported in Table I, the rescuers without USG 
spent 3.5 minutes to obtain IOA with two attempts, be-
cause of the lack of aspiration of bone marrow and the 
need to change the site of insertion.

ROSC was obtained in 92% of the patients in UG, 
while four patients had ROSC in NUG with a signifi-
cant difference.

In our experience, the rescuers with USG established 
the IOA in two minutes rather than 3.5 minutes4 (NUG), 
so it is possible to speculate that USG for IOA could 
provide benefits in obtaining ROSC, possibly due to 
the reduction of time to drug delivery in the systemic 
circulation.5

In conclusion, although multiple confounding fac-
tors exist in the context of a natural disaster setting, our 
findings call into attention the emergency equipment 
and this study shows that the use of a sonographic de-
vice can facilitate the proper insertion of IOA,5 provid-
ing benefits in obtaining ROSC in OOH-TCA victims.
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spread when ESPB is performed at the T2 level, ESPB 
may block the musculocutaneous (C4-6), axillary (C5-
6), median (C5-T1), radial (C6-T1), and ulnar (C8-T1) 
nerves, providing analgesia at the elbow, forearm, wrist, 
and even hand.

In summary, ESPB may provide effective analgesia 
after upper extremity surgeries. Future case reports and 
randomized trials are needed to further elucidate its an-
algesic effectiveness.
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anesthesia for postoperative pain control.1 Another al-
ternative is erector spinae block (ESPB), especially for 
chronic shoulder pain and postoperative analgesia after 
shoulder surgeries.1, 2

Herein, we present a case of successful postoperative 
pain management with ESPB for a 33-year-old, Ameri-
can Society of Anesthesiologists’ (ASA) physical status 
I male (82 kg, 175 cm) who had surgery under general 
anesthesia for left distal humeral pseudoarthrosis due to 
previous fracture and malunion. The patient reviewed 
the case report and gave written permission for publica-
tion. With patient consent, we performed an ultrasound 
(US)-guided ESPB just before surgery under asep-
tic conditions using the GE Vivid Q® US device (GE 
Healthcare, Houston, TX, USA) with 12 MHz linear 
probe, and injected a 30 mL dose of 0.25% bupivacaine 
(Figure 1B, C).

A total dose of 200 μg fentanyl and 400 mg ibupro-
fen IV were administered intraoperatively. Postopera-
tive pain assessment was performed using the visual an-
alogue score (VAS) with “0” equaling no pain and “10” 
representing the most severe pain. The maximal VAS 
score was two. When compared with the contralateral 
upper extremity, the cold test showed sensorial block-
ade at anterolateral and posterior parts of the humerus, 
elbow, and wrist. However, there was no motor block-
ade. For postoperative analgesia, 800 mg ibuprofen was 
administered every eight hours. Over a 24-hour period, 
maximal VAS scores were one at rest and three during 
mobilization. The patient did not require any other res-
cue analgesic drug.

An increasing number of case reports and random-
ized controlled trials have widened the scope of the 
ESPB’s application from cervicothoracic to lumbar 
spine.3-5 Because the erector spinae muscles in the cer-
vical region (iliocostalis cervicis, longissimus cervicis, 
semispinalis cervicis) insert at the C2-6 transverse pro-
cesses, it is thought that the injected local anesthetic 
may spread around cervical nerve roots. Consequently, 
it is believed ESPB may be effectively used for shoulder 
and/or proximal upper limb analgesia with the advan-
tages of reduced needle-nerve damage, minimal upper 
limb motor block, and reduced risk of phrenic nerve 
palsy when compared with brachial plexus block.2

In 2018, Forero et al. performed ESPB at the level 
of T2 to treat chronic shoulder pain and reported suc-
cessful pain management with local anesthetic spread to 
the level of C3.2 For acute postoperative analgesia after 
shoulder surgery, Selvi et al. reported a small case series 
in which two of three cases resulted in successful pain 
relief.1 When ESPB was performed at the level of T2, 
local anesthetic dispersion over the C4-7 region was re-
ported in computed tomography images.2 This encour-
aged us to perform ESPB for a patient who would have 
surgery at his distal humerus. As in shoulder pain cases, 
we observed that ESPB produced effective pain relief 
in humeral surgery when performed at the T2 level. 
The mechanism for this may be related to innervation 
of the arm, which is provided by the C4-8 segments 
of the brachial plexus.1, 2 Considering local anesthetic 

Figure 1.—A) Block performing under aseptic conditions at 
the T2 vertebral level with in plane technique. A 22-gauge 
50-mm block needle was inserted in a caudad to cephalad 
direction; B) sonographic anatomy and needle direction; C) 
spread of local anesthetic.
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used to judge the relationship between the nerves and 
blood vessels. In other words, implementing thin scan 
on cerebellopontine angle make it possible to assess the 
vascular compression.5 The main focus of this study is 
to investigate the relationship between the preoperative 
3D-TOF-MRTA sequence characteristics and the peri-
operative outcomes of microvascular decompression in 
no vascular compression type trigeminal neuralgia and 
provide a theoretical reference for the diagnosis and 
treatment of no vascular compression type trigeminal 
neuralgia.

For this study, 21 patients with no vascular com-
pression type trigeminal neuralgia were selected from 
our hospital. The patients consisted of 11 males and 10 
females with age ranged 34 to73 years (average age 
57.6±2.5) and had this disease from 0.7 to11 years (av-
erage period 6.5±1.2 years). In addition, 12 patients had 
pain in left part and nine in right part. In preoperative 
MRTA examination, 21 cases in the group did not show 
vascular compression. In other words, the NVC grading 
score was found zero which is confirmed by endoscopy 
during operation, in which two cases were found with 
small cholesteatoma compression where the contents 
were excised and outer membrane was peeled com-
pletely in the MVD procedure, ten cases had arachnoid 
adhesions where MVD was used to completely peel and 
comb patients’ trigeminal nerve root, three cases were 
found with temporal bone protuberance, in which pro-
tuberance compression on trigeminal root was observed 
during operation, and then distorted root was partially 
rendered and the Teflon film was placed to straighten the 
nerve, and finally six cases found without any compres-
sion were implemented with nerve root combing during 
MVD operation. After one week of the MVD treatment, 
out of 21 cases, 16 cases had facial pain disappearance 
(Score I), five cases were found with facial pain relief 
(Score II-III) and no case was found with invalid facial 
pain (Score IV-V). For the facial pain relief cases, 250 
mg/day carbamazepine was used to control the pain.

In the present study, we found that after one week 
of MVD treatment, from 21 cases, 16 cases were found 
with facial pain disappeared (score I), five cases were 
found with facial pain relieved (score II-III) and no case 
was found invalid (score IV-V). This implies that MVD 
could play an important role in the treatment of no vas-
cular compression type trigeminal neuralgia.

MRTA showed that trigeminal neuralgia patients 
were negative, which indicates no obvious vascular 
compression. Such cases were sometimes encountered 
in clinical practice. In this study, two cases of micro-
cholesteatoma compression type where MRTA exami-
nation did not show significant vascular compression, 
the endoscopy in the MVD operation showed that the 
patient’s trigeminal nerve root was compressed by a 
4-mm-diameter rounded mass and further proved to be 
cholesteatoma after pathologic study. Thus, the con-
tents were excised in MVD operation and then the outer 
membrane were completely peeled and as a result, one 
patient had facial pain disappearance and the other had 
facial pain relief after seven days of operation. In this 
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Preoperative MRI characteristics 
and short-term postoperative 
outcomes of microvascular 
decompression in trigeminal neuralgia 
with no vascular compression

Trigeminal neuralgia, which is divided into idiopathic 
and secondary, has recently been becoming a major 
source of incidences, however, the reasons for it are not 
clear yet.1 Studies2, 3 have shown that vascular compres-
sion and no vascular compression are two types of tri-
geminal neuralgia. The value of magnetic resonance im-
aging (MRI) is used to diagnose the vascular compres-
sion.4 In addition, preoperative MRI leads to the prepa-
ration and evaluation of microvascular decompression 
(MVD) before surgery. However, there are only a few 
reports of MRI in the case of no vascular compression 
type of trigeminal neuralgia. At present, MRI examina-
tion on the cerebellopontine angle where the trigeminal 
neuralgia occurs is mainly MRA, heavy T2, and mag-
netic resonance tomographic angiography (MRTA). It 
should be noted that medium signal characteristics in 
MRI 3D-TOF-MRTA sequence examination can be 
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 fo

r 
pe

rs
on

al
 o

r 
co

m
m

er
ci

al
 u

se
 is

 n
ot

 p
er

m
itt

ed
. I

t i
s 

no
t p

er
m

itt
ed

 to
 r

em
ov

e,
 

co
ve

r, 
 o

ve
rla

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rti
cl

e.
 I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fra

m
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tra

de
m

ar
k,

 lo
go

, 
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.


