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Sensorial Block of Erector Spinae Plane Block

Selvi et al.

ABSTRACT

Objective: As a novel procedure now gaining popularity, erector spinae plane block has been the subject of 
many studies. However, dermatomal coverage of the sensory block caused by erector spinae plane block 
has been rarely studied. The goal of this study is to evaluate the sensory block resulting from erector spinae 
plane block applied at the T9 vertebral level.

Materials and Methods: This observational, prospective, blinded study was conducted on 50 adult patients 
undergoing laparoscopic abdominal surgery. All patients underwent bilateral erector spinae plane block at 
the T9 level after completion of the surgery while under general anesthesia. In order to further evaluate the 
sensory blockade, we divided the hemiabdomen–hemithorax region into 4 quadrants: dorsal-medial, dorsal-
laterel, ventral-lateral, and ventral-medial. The sensorial evaluation was performed using the pinprick test, 
2 hours following the application of erector spinae plane block.

Results: A total of 28 female and 22 male patients were examined in this study. Complete failure of the block 
was recorded in 7 patients, with no thoracic/lumbar segmental or quadrant involvement. Successful sensory 
block was achieved in 67% of the dorsolateral quadrants, 58% of the dorsomedial quadrants, 69% of the 
ventrolateral quadrants, and 55% of the ventromedial quadrants.

Conclusion: Cutaneous sensory block of erector spinae plane block at T9 vertebral level revealed variable results 
and low failure rates. Administration of erector spinae plane block for postoperative analgesia in thoracoab-
dominal surgeries requires further randomized controlled trials to confirm its effectiveness and convenience.

Keywords: Anesthesiology, perioperative and adult anesthesiology, postoperative period, regional anesthe-
sia, erector spinae block

Introduction
The erector spinae plane block (ESPB) was first defined by Forero et al1 for the treatment of 
thoracic neuropathic pain, but the anatomic, radiological, and clinical data obtained in these stud-
ies led to the use of this technique in different areas. Erector spinae plane block has become an 
accepted tool in chronic pain syndromes, acute pain, and postoperative pain.2-4

While there are several case reports of ESPB, there is a limited number of randomized con-
trolled studies on ESPB.3,5 In the literature, dermatomal coverage of sensory block caused by 
ESPB has been reported only rarely.2,6,7 Cadaveric and imaging studies performed to determine 
the anatomic spread of local anesthetic (LA) in ESPB have demonstrated differing results leading 
to continued uncertainty regarding the mechanism of this block.8-12 While quadrant evaluation 
has been reported in correspondences, there are no case series or clinical studies evaluating the 
dermatomal and quadrant sensory block of ESPB.13,14 The aim of this study was to evaluate the 
dermatomal and quadrant sensorial blockage generated by ESPB when performed from T9 ver-
tebral level after laparoscopic abdominal surgeries.

Materials and Methods
This observational, prospective, blinded clinical study was performed at Maltepe University 
Hospital between November 15, 2018, and October 3, 2019, in accordance with the Declaration 
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of Helsinki principles. The first patient was 
recruited on November 15, 2018, and the first 
patient was enrolled on November 19, 2018. 
The study was approved by the local ethics com-
mittee (Maltepe University Clinical Research 
Ethical Board Approval No: 2018-900-56) and 
the study was registered with clinicaltrials.gov 
(NCT03744520). Strengthening the Reporting 
of Observational Studies in Epidemiology 
(STROBE) guidelines were followed. All patients 
gave written informed consent for participation 
and the use of their data in scientific research.

Patients scheduled to undergo laparoscopic 
surgery with bilateral ESPB from the T9 verte-
bral level were recruited for the study. Patients 
<18 years old, those with a body mass index 
>35 or <22, those with psychiatric or neurologic 
disease-causing communication problems, those 
patients using any medication that would affect 
the perception of pain, and those using steroids 
or any additional analgesics such as gabapenti-
noids or antipsychotic medications preopera-
tively that were not part of the protocol were 
excluded from the study. In addition, patients 
with scar tissues within the sensory evaluation 
area or having a history of thoracic and spinal 
surgeries were excluded from the study. Fifty 
consecutive patients scheduled to undergo bilat-
eral ESPB were to be included, with the aim of 
evaluating 100 blocks. The primary outcome of 
this study was to evaluate the sensory block of 
ESPB in the thoracoabdominal area. Since there 
are no similar studies in the literature and our 
results are of descriptive nature, a formal sample 
size calculation was not performed in this obser-
vational study. Statistical analyses were per-
formed by using Number Cruncher Statistical 
System 2007 and Power Analysis and Sample 
Size 2008 Statistical Software (Utah, USA).

General Anesthesia and Postoperative 
Analgesia
Anesthesia management was identical in all 
patients. Patients received no premedication. 
Following standard monitoring, intravenous 
(i.v.) fentanyl 1.5 μg/kg, propofol 2-3 mg/kg, and 
rocuronium 0.6 mg/kg were used for induction. 
Maintenance was achieved using 0.6-1 Minimum 

alveolar concentration (MAC) sevoflurane. Our 
standard perioperative analgesia protocol for 
abdominal surgeries under general anesthesia 
includes morphine 0.05 mg/kg (maximum 4mg), 
paracetamol 1 g, and tenoxicam 20 mg i.v. At 
the end of the operation, the neuromuscular 
blockade was reversed with 0.04 mg/kg of neo-
stigmine and 0.02 mg/kg of i.v. atropine. Patients 
were extubated and transferred to the recovery 
room (RR) when adequate muscle strength had 
returned. No LA was used by the surgical team.

The same postoperative analgesia protocol 
was applied to all patients. Following transfer 
to the recovery area, patient-controlled analge-
sia (PCA) was commenced. Intravenous PCA 
included 3 mg/mL of tramadol with no basal 
infusion, 10 mg bolus, and a 20-minute lockout 
time. If the numeric rating scale (NRS)  was 
≥4 in RR, then fentanyl 25 μg i.v. bolus was 
applied and repeated every 20 minutes until 
NRS <4. Therefore, no patient was left with-
out analgesia until i.v. PCA and ESPB provided 
adequate pain relief.

In the ward, in addition to PCA, paracetamol 1 g 
i.v. was scheduled every 8 hours routinely, with 
the first dose 8 hours after its intraoperative 
administration. If patients’ NRS was ≥4, intra-
muscular diclofenac NaCl 75 mg was used as 
rescue analgesia. However, evaluation of NRS 
scores or pain status of the patient is not in the 
scope of this study and was not evaluated.

Erector Spinae Plane Block Application
All patients underwent bilateral ESPB under ster-
ile conditions after completion of the surgery, 
while under general anesthesia. Patients were 
placed in the lateral position, and a linear ultra-
sound transducer was placed 2.5-3 cm lateral to 
the T9 spinous process in a parasagittal orienta-
tion. A 22G 5-8 cm needle (BRAUN Stimuplex 
A®, Germany) was inserted using an out-of-
plane approach on the outer surface of the ultra-
sound probe. The needle was advanced toward 
the tip of the transverse process and the location 
of the needle tip was confirmed with hydrodis-
section. About 30 mL of bupivacaine 0.25% was 
injected in between the transverse process and 
erector spinae muscle. The same procedure was 
repeated for the opposite side. Erector spinae 
plane block was performed by the same experi-
enced anesthesiologist (ST) in all patients.

Sensorial Evaluation
The sensorial evaluation was performed using 
the pinprick test 2 hours after ESPB was per-
formed. This timeframe ensured that LA had 
bound to tissue and that patients were fully 
awake for evaluation. Patients’ level of sedation 

was controlled using Ramsay Sedation Score, 
and evaluation of sensorial block was postponed 
until adequate communication was established. 
Starting from higher-level thoracal dermatomes, 
the assessor ensured that the patient reports 
the sensation of pain rather than that of pres-
sure. The same anesthesiologist (OS) per-
formed all sensorial evaluations of the blocks 
using a standard chart in the postoperative care 
unit or the ward. Sensorial analysis of regional 
fascial blocks is routinely performed at our insti-
tute and we have been documenting the quad-
rant analyses of all interfascial plane blocks. The 
assessor, therefore, was not aware of the block 
applied and used a standard evaluation chart 
to examine dermatomes. This assessor evalu-
ated sensorial innervation in 4 separate quad-
rants: ventromedial, ventrolateral, dorsomedial, 
and dorsolateral. This grouping was based on 
the assumed formation of the posterior and 
the anterior nerve roots and their branches 
although this varies individually. Complete failure 
of the block was defined as no thoracic/lumbar 
segmental or quadrant involvement on sensorial 
evaluation. The assessor was routinely blinded 
to the types and levels of all truncal and regional 
fascial blocks.

Results
Fifty-seven patients were evaluated for inclu-
sion in the study. Of these, 3 were excluded for 
perioperative steroid use, 2 for local anesthe-
sia infiltration of the surgical wound, and 2 for 
being admitted to the intensive care unit due to 
postoperative respiratory problems. A total of 
50 patients were included in the study. With 50 
right-sided blocks and 50 left-sided blocks, we 
included a total of 100 blocks. Details are shown 
in the STROBE diagram (Figure 1).

Demographic data are shown in Table 1. Surgical 
procedures included laparoscopic cholecys-
tectomy, Nissen fundoplication, gynecological 
procedures, umbilical or incisional hernia repair, 
nephrectomy, and gastric tumor surgery.

Complete failure of the block was observed in 
7 blocks out of 100. When sensorial blocks were 
evaluated per quadrant, successful involvement 
of the specific quadrant was as follows: 67% for 
dorsomedial, 58% for dorsolateral, 69% for ven-
trolateral, and 55% for ventromedial quadrants for 
blocks applied at Th9. Below L1 and above Th5, 
the sensory block involvement rate was 30%, with 
the rate decreasing as the distance from the appli-
cation point increased (Table 2, Figure 2).

No patient had symmetrical dermatomal and 
quadrant involvement. Success rates for senso-
rial blocks are demonstrated in Figure 2.

Main Points

• Cutaneous sensory block of  erector spinae plane 
block (ESPB) exhibits variable results following 
ESPB applications,

• Erector spinae plane block should be used as a 
complementary treatment in addition to the mul-
timodal analgesia.

• Application site of  the ESPB should be considered 
carefully regarding desired spread for sensory 
block following surgical intervention.
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Unexpected and skipped involvements are 
shown in Figure 3. In some applications, the sen-
sorial block was observed to skip 1-2 levels with 
a block observed above and below these levels. 
In some cases, the sensory block was neither 
observed in the dermatome of the vertebrae to 
which the block was applied nor in the adjacent 
dermatomes, but the effective sensory block 
was noted in more distant dermatomes. Some 
examples of unexpected or patchy involve-
ments are shown in Photos 1 through 5.

Discussion
The results of our study showed differences 
in both quadrant and dermatomal involve-
ment in the sensory block created by bilateral 
ESPB applied at the Th9 vertebral level. When 
applied at this level, the success of ventrome-
dial and dorsolateral quadrant involvement was 
low, while a higher success rate was observed 
in the ventrolateral and dorsomedial quadrants. 

Complete failure was observed in 7 out of 100 
ESPBs (%7) and involvement in any dermatome 
or quadrant was not higher than 70%.

Unusual, unpredictable, and patchy sensory 
blocks may be due to the unpredictable spread 
of LA. We do not know whether the LA used 
in our patients has spread through the vertical 
plane to the paravertebral–epidural area or 
through the interfacial plane to the lateral cuta-
neous branches. Moreover, even if LA passes 
into the paravertebral–epidural area or reaches 
the intercostal nerve, it is not guaranteed to sur-
round the nerve or nerve root.

There are other mechanisms that may explain 
the unpredictable sensory blocks we docu-
mented..15-16 Adhesions in the interfascial area 
may lead to blocking failure at the applied der-
matome. However, intrafacial adhesions may 
also cause increased spread to more distant, 

unexpected sites.17 Even if ESPB leads to a sen-
sorial block of the thoracic/lumbar nerve, it may 
not lead to the same success in the ventral area 
as there are intersections of intercostal nerves 
and cutaneous nerve branches distally.18 The 
unexpected and patchy blocks might be a proof 
of the unforeseen nature of ESPB by showing 
the abrupt sensorial block dissemination follow-
ing a block application. Further anatomical stud-
ies may explore this unforeseen.

The effect of ESPB on both visceral and 
somatic pain in abdominal surgeries has been 
reported.19,20 Of note, only a few unsuccessful 
block applications were published.2,21,22 However, 
the definition of a failed or unsuccessful block 
needs more attention. The area of sensory 
coverage documented in our study may repre-
sent the dermatomes for which ESPB can pro-
vide analgesia. However, in terms of success or 
failure, the evaluation of analgesic quality that 
patients perceive might be more fundamental 
and different. Unfortunately, we neither mea-
sured NRS values nor the analgesia needs of 
the patients. Questions regarding the depth and 
quality of analgesia resulting from ESPB might 
be answered with further studies that include 
other parameters such as patients’ satisfaction 
and overall narcotic use, for example.

How should block failure/incomplete block be 
defined in interfascial plane blocks? Should an 
ESPB that misses the mid-abdominal region be 
considered as a failed block when it provides 
postoperative analgesia for vertebral surgery? 
The same distribution would be considered as 
inadequate in ventral hernia surgery. Therefore, 
evaluating ESPB with dermatomal distribution 
alone may not be appropriate. It is difficult to 
describe the success or failure of a block with-
out reference to a particular surgical proce-
dure.22 The definition of an “inadequate spread 
for surgical procedure” may be used for ESPB 
in patients who experience pain in a small pro-
portion of the surgical incision or in patients suf-
fering from reflected pain, even if they do not 
complain of severe pain.

It may be useful to remind ourselves about the 
clinical use of peripheral nerve blocks and inter-
fascial blocks. Firstly, interfascial plane blocks 
should not be considered as peripheral nerve 
blocks. Although the effectiveness of interfa-
cial plane blocks varies according to the type of 
surgery, these blocks reduce opioid use and the 
need for additional analgesics when used as part 
of multimodal analgesia. This clinical success is 
an important motivation for continuing these 
procedures. It is important to bear in mind that 
an increase in the success of an interfascial block 

Figure 1. Strobe flow chart. ESPB, erector spinae plane block.

Table 1. Patients Descriptive Data

Mean ± SD Minimum-Maximum

Age (years) 42.2 ± 8.62 20-82

Height (cm) 166.25 ± 15.16 150-183

Weight (kg) 69.94 ± 0.64 60-93

ASA I/II/III 26/20/4

Gender F/M 28/22

Type of surgery (n) Laparoscopic cholecystectomy 18
Laparoscopic Nissen fundoplication 19
Laparoscopic gynecological surgery 4
Laparoscopic umbilical/incisional hernia repair 5
Laparoscopic nephrectomy 2
Laparoscopic gastric tumor surgery 2

SD, standard deviation.
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can be achieved by bilevel injections or different 
modifications,23-25 possibly producing superim-
posed areas of effect.

It should not be forgotten that even in the ver-
tebral dermatome where ESPB is applied, the 
sensory block success rate of all 4 quadrants 
was found to be below 60%. We know that the 
success rate in ventrolateral and dorsomedial is 
higher in ESPB application from Th9 and that 
there may be differences between the planned 
spread of LA and the actual spread. We suggest 
that ESPB is a good option as a recovery anal-
gesia technique and also can be an effective and 
safe component of multimodal analgesia rather 
than being a sole provider of postoperative 
analgesia.

Limitations
Primarily, ESPB practitioners use different modi-
fications, and the results of the sensory analy-
sis for each modification can be expected to 
be different.26 In our study, no randomization 
was performed according to the demographic 

Table 2. Sensorial Block Involvement of Dermatomes

Dorsomedial (%) Dorsolateral (%) Ventral-Lateral (%) Ventral-Medial (%)

Th1 1 2 0 0

Th2 5 5 7 6

Th3 8 9 11 8

Th4 9 11 19 14

Th5 27 26 23 15

Th6 37 37 40 30

Th7 54 49 48 37

Th8 60 53 61 42

Th9 67 58 69 55

Th10 65 51 68 55

Th11 52 43 57 40

Th12 32 25 41 30

L1 10 9 14 6

L2 4 2 3 2

L3 2 2 2 2

Failed 
Block

23 32 13 31

Figure 2. Quadrant involvement of  sensorial block distribution of  the ESPB at Th9 level. The horizontal axis shows the percentage of  the number of  the patients 
who had dermatomal block. The vertical axis shows the thoracal and lumbar dermatomes analyzed with pinprick tests. ESPB, erector spinae plane block.
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characteristics of the patients. This condition 
excludes the examination of variables, which 
may affect drug distribution, such as surgical 
procedure, obesity, previous surgery, gender, 
and muscle structure.2,7,27 Therefore, in terms 
of homogenization, it would be appropriate to 
perform the block in a uniform patient group.

We have been practicing ESPB using the out-of-
plane technique even though it was described as 
an in-plane technique. The out-of-plane tech-
nique has been reported by numerous authors 
in recent years. As both techniques target the 
transverse process with the tip of the needle, we 
are comfortable with the out-of-plane approach. 
While we do not have any scientific data, it should 
be kept in mind that the preferred technique may 
have an effect on the sensorial involvement.

Considering that a unilateral block could pass 
to the opposite side, the sensorial analysis of 
unilateral blocks could also give important 
data.28 However, a bilateral interfascial plane 
block is required in abdominal surgery and 

therefore unilateral block was not considered in 
our patients.

Another issue to bear in mind might also explain 
variable dermatomal testing. The possible unbal-
anced distribution of LA due to gravity between 
the upper and lower regions of the ESPB in the 
lateral position was not investigated. Naturally, 
different distribution patterns can be expected 
to occur with applications of LA in prone, sitting, 
or other positions. However, this may be the 
subject of another study. The sensorial analysis 
would be more appropriate in healthy volun-
teers who did not receive opioids or non-ste-
roid analgesics. More than 1 sensory evaluation 
at specific intervals would reveal the duration 
of the sensory block and provide information 
about the regression of the block. Another limi-
tation is that all ESPBs are applied at the T9 level. 
Erector spinae plane block may show different 
characteristics and dermatomal spread at differ-
ent levels. Differences in anatomical structures 
both in the upper thoracic, lower thoracic, and 
lumbar regions may lead to the varying passage 

of the LAs into the ventral or epidural areas. 
Therefore, the relationship between block appli-
cation levels and dermatomal spread requires  
further evaluation.

When applied at the T9 level, a higher success 
rate was observed in the ventrolateral and dor-
somedial quadrants. However, the cutaneous 
sensory block is found to be variable following 
ESPB applications. This finding confirms earlier 
anatomic/radiological studies. The role of ESPB 
for postoperative analgesia in thoracoabdomi-
nal surgeries should be reviewed with exten-
sive randomized controlled trials and sensory 
evaluations.
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Figure 3. Photo 1-2-3-4-5. Examples of  unexpected or patchy involvement following ESPB at T9 level. ESPB, erector spinae plane block.



126 • Selvi et al. Sensorial Block of  Erector Spinae Plane Block Eurasian J Med 2022; 54(2): 121-126

Author Contributions: Concept – S.T., O.S.; Design 
– S.T., O.S.; Supervision – Y.G.; Materials – S.T., O.S.; 
Data Collection and/or Processing – O.S., T.E.S.; 
Analysis and/or Interpretation – R.L., D.T.T.; Literature 
Review – R.L., Y.O.S.; Writing Manuscript – R.L., D.T.T.; 
Critical Review – Y.G.

Acknowledgments: The authors would like to thank 
Muhammed Enes Aydin for the pictures in this article.

Declaration of Interests: The authors have no conflicts 
of interest to declare.

Funding: The authors declared that this study has 
received no financial support.

References
1. Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. 

The erector spinae plane block: a novel analgesic 
technique in thoracic neuropathic pain.  
Reg Anesth Pain Med. 2016;41(5):621-627. 
[CrossRef]

2. Tulgar S, Ahiskalioglu A, De Cassai A, Gurkan Y. 
Efficacy of bilateral erector spinae plane block in 
the management of pain: current insights [inter-
net]. J Pain Res. 2019;12:2597-2613. [CrossRef]

3. De Cassai A, Bonvicini D, Correale C, Sandei L, 
Tulgar S, Tonetti T. Erector spinae plane block: a 
systematic qualitative review. Minerva Anestesiol. 
2019;85(3):308-319. [CrossRef]

4. López  MB, Cadórniga  ÁG, González  JML, 
Suárez ED, Carballo CL, Sobrino FP. Erector spi-
nae block. A narrative review. Cent Eur J Clin Res. 
2018;1(1):28-39. [CrossRef]

5. Tsui BCH, Fonseca A, Munshey F, McFadyen G, 
Caruso TJ. The erector spinae plane (ESP) block: 
a pooled review of 242 cases. J Clin Anesth. 
2019;53:29-34. [CrossRef]

6. Kot Baixauli  P, Rodriguez Gimillo  P, Baldo Gos-
alvez J, De Andrés Ibáñez J. The erector spinae 
plane block (ESPB) in the management of 
chronic thoracic pain. Correlation of pain/analge-
sia areas and long term effect of the treatment 
in three cases. Rev Esp Anestesiol Reanim (Engl 
Ed). 2019;66(8):443-446. [CrossRef]

7. Chin KJ, Pawa A, Forero M, Adhikary  S. Ultra-
sound-guided fascial plane blocks of the thorax: 
pectoral I and II, serratus anterior plane, and 
erector spinae plane blocks. Adv Anesth. 
2019;37:187-205. [CrossRef]

8. Ivanusic  J, Konishi Y, Barrington MJ. A cadaveric 
study investigating the mechanism of action of 
erector spinae blockade. Reg Anesth Pain Med. 
2018;43(6):567-571. [CrossRef]

9. Tulgar S, Balaban O. Spread of local anesthetic in 
erector spine plane block at thoracic and lumbar 
levels. Reg Anesth Pain Med. 2019;44(1):134-135. 
[CrossRef]

10. Yang  HM, Choi  YJ, Kwon  HJ, O  J, Cho  TH, 
Kim  SH. Comparison of injectate spread and 
nerve involvement between retrolaminar and 
erector spinae plane blocks in the thoracic 
region: a cadaveric study. Anaesthesia. 
2018;73(10):1244-1250. [CrossRef]

11. Nielsen MV, Moriggl B, Hoermann R, Nielsen TD, 
Bendtsen  TF, Børglum  J. Are single‐injection 
erector spinae plane block and multiple‐injection 
costotransverse block equivalent to thoracic 
paravertebral block? Acta Anaesthesiol Scand. 
2019;63:216.

12. Adhikary SD, Bernard S, Lopez H, Chin KJ. Erec-
tor spinae plane block versus retrolaminar block: 
a magnetic resonance imaging and anatomical 
study. Reg Anesth Pain Med. 2018;43(7):756-762. 
[CrossRef]

13. Ueshima H, Otake H. RETRACTED: limitations 
of the erector spinae plane (ESP) block for radi-
cal mastectomy. J Clin Anesth. 2018;51:97. 
[CrossRef]

14. Ip VHY, Sondekoppam RV, Özelsel TJP. Evaluating 
the success of erector spinae plane block: believing 
is seeing? J Clin Anesth. 2019;57:5-6. [CrossRef]

15. Vadhanan P, Tripaty DK, Adinarayanan S. Physi-
ological and pharmacologic aspects of peripheral 
nerve blocks. J Anaesthesiol Clin Pharmacol. 
2015;31(3):384-393. [CrossRef]

16. Elsharkawy H, Pawa A, Mariano ER. Interfascial 
plane blocks: back to basics. Reg Anesth Pain Med. 
2018;43(4):341-346. [CrossRef]

17. Dautzenberg KHW, Zegers MJ, Bleeker CP, et al. 
Unpredictable injectate spread of the erector 
spinae plane block in human cadavers. Anesth 
Analg. 2019;129(5):e163-e166. [CrossRef]

18. Mol FMU, Lataster A, Scheltinga M, Roumen R. 
Anatomy of abdominal anterior cutaneous inter-
costal nerves with respect to the pathophysiol-
ogy of anterior cutaneous nerve entrapment 
syndrome (ACNES): a case study. Transl Res 
Anat. 2017;8-9:6-10. [CrossRef]

19. Chin KJ, Malhas L, Perlas A. The erector spinae 
plane block provides visceral abdominal analgesia 
in bariatric surgery: a report of 3 cases.  
Reg Anesth Pain Med. 2017;42(3):372-376. 
[CrossRef]

20. Chin KJ, Adhikary S, Sarwani N, Forero M. The 
analgesic efficacy of pre-operative bilateral erec-
tor spinae plane (ESP) blocks in patients having 
ventral hernia repair. Anaesthesia. 2017;72(4):452-
460. [CrossRef]

21. Balaban O, Tulgar S, Ahiskalioğlu A, Thomas DT, 
Aydin  T. Blockage of thoracoabdominal nerves 
through perichondrial approach (TAPA) for sur-
gical anesthesia after failed erector spinae plane 
block in mini-laparatomy. J Clin Anesth. 
2019;55:74-75. [CrossRef]

22. Tulgar  S, Selvi  O, Senturk  O, Serifsoy  TE, 
Thomas  DT. Ultrasound-guided erector spinae 
plane block: indications, complications, and 
effects on acute and chronic pain based  
on a single-center experience. Cureus. 
2019;11(1):e3815. [CrossRef]

23. Balaban  O, Aydın  T. Ultrasound guided bi-level 
erector spinae plane block for pain management 
in Herpes Zoster. J Clin Anesth. 2019;52:31-32. 
[CrossRef]

24. Tulgar S, Unal OK, Thomas DT, Ozer Z. A novel 
modification to ultrasound guided lumbar erec-
tor spinae plane block: Tulgar approach. J Clin 
Anesth. 2019;56:30-31. [CrossRef]

25. Coşarcan  SK, Gürkan  Y, Doğan  AT, Erçelen  Ö. 
Targeted modification of erector spinae plane 
block. Acta Anaesthesiol Scand. 2020;64(2):276. 
[CrossRef]

26. Tulgar S, Ahiskalioglu A, Thomas DT, Gurkan Y. 
Should erector spinae plane block applications 
be standardized or should we revise nomencla-
ture? Reg Anesth Pain Med. 2020;45(4):318-319. 
[CrossRef]

27. Altıparmak  B, Korkmaz Toker  M, Uysal  Aİ. 
Potential mechanism for bilateral sensory effects 
after unilateral erector spinae plane blockade in 
patients undergoing laparoscopic cholecystec-
tomy. Can J Anaesth. 2020;67(1):161-162. 
[CrossRef]

28. Tulgar  S, Selvi  O, Ahiskalioglu  A, Ozer  Z. Can 
unilateral erector spinae plane block result in 
bilateral sensory blockade? Can J Anaesth. 
2019;66(8):1001-1002. [CrossRef]

https://doi.org/10.1097/AAP.0000000000000451
https://doi.org/10.2147/JPR.S182128
https://doi.org/10.23736/S0375-9393.18.13341-4
https://doi.org/10.2478/cejcr-2018-0005
https://doi.org/10.1016/j.jclinane.2018.09.036
https://doi.org/10.1016/j.redar.2019.02.010
https://doi.org/10.1016/j.aan.2019.08.007
https://doi.org/10.1097/AAP.0000000000000789
https://doi.org/10.1136/rapm-2018-000027
https://doi.org/10.1111/anae.14408
https://doi.org/10.1097/AAP.0000000000000798
https://doi.org/10.1016/j.jclinane.2018.08.013
https://doi.org/10.1016/j.jclinane.2019.02.021
https://doi.org/10.4103/0970-9185.161679
https://doi.org/10.1097/AAP.0000000000000750
https://doi.org/10.1213/ANE.0000000000004187
https://doi.org/10.1016/j.tria.2017.10.001
https://doi.org/10.1097/AAP.0000000000000581
https://doi.org/10.1111/anae.13814
https://doi.org/10.1016/j.jclinane.2018.12.054
https://doi.org/10.7759/cureus.3815
https://doi.org/10.1016/j.jclinane.2018.08.016
https://doi.org/10.1016/j.jclinane.2019.01.016
https://doi.org/10.1111/aas.13508
https://doi.org/10.1136/rapm-2019-100910
https://doi.org/10.1007/s12630-019-01436-2
https://doi.org/10.1007/s12630-019-01402-y

