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Anatomical Investigations for Appropriate Needle Positioning in Thoracic Paravertebral Blockade

Sie Hyeon Yoo, M.D., Hwan Joo Seo, M.D., Chun Sook Kim, M.D., Ki Ryang Ahn, M.D., Kyu Sik Kang, M.D., Jin Hun Jung, M.D.,
Kyung Ah Chun, MD *, and Jong Bun Klm, MD.

Department of Anesthesiology and Pain Medicine, College of Medicine, Soonchunhyang University, Cheonan; Departments of
*Radiology, Anesthesmlogy and Pain Medicine, The Catholic University of Korea College of Medicine, Seoul, Korea

Background: Thoracic paravertebral blockade (TPVB) can be effective in many clinical settings. However, many clinicians
are reluctant to use this technique due to its adverse effects such as pneumothorax. The aim of this study was estimate the
appropriate depth and width for safe needle positioning.

Methods: The depth from skin to the paravertebral space (PVS) and the width from the spinous process (SP) to the PVS
and the lateral tip of the transverse process (LTTP) were measured in all available sections from 84 patients examined by chest
computed tomography (CT). The correlation between age, gender, body mass index (BMI) and each measured value was analyzed.

Results: All 828 sections from the 84 patients aged between 19 and 65 years old were evaluated. The minimum and maximum
values of the mean depth from the skin to PVS were 40.3-52.4 mm in men and 41.2-55.9 mm in women. The minimum
and maximum values of the mean width from the SP to LTTP were 29.2-34.6 mm in men and 23.7-31.0 mm in women.
At every thoracic level, the depth to PVS was similar in both genders but the width from the SP to the NEP in men was significantly
higher than in women. Weight significantly influenced the width from the SP to LTTP in men but height and BMI did not.
Also weight and BMI significantly influenced the depth from skin to PVS in almost all of the thoracic region at both sex, but
height did not influence the depth from skin to PVS in both sex.

Conclusions: We report clinically useful estimates that may be used to help avoid side effects such as pneumothorax and
achieve a successful thoracic paravertebral blockade. (Korean J Anesthesiol 2007; 53: 188~ 93)
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Fig 1. (A) Scout cutting plane in computed tomography. (B) Figure shows the estimated distances and widths. A: the width from the spinous
process to the needle entry point on skin, B: the width from the spinous process to the lateral tip of transverse process, C: the depth from the
skin to the transverse process, D: the depth from the skin to the paravertebral space, E: the depth from the skin to the anterior margin of rib.
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Table 1. Patients Characteristics

Male Female
Number 52 32
Age (yrs) 547 £ 18.3 522 + 148
Weight (kg) 63.1 = 10.7* 559 £ 173
Height (cm) 168.1 + 7.0* 1543 £ 6.4
BMI (kg/mz) 223 £ 34 235 + 32

BMI: body mass index = weight (kg)/height2 (mz). * P < 0.05

compared with values of female.
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Table 2. Measured Depth, Width at Each Level of Thoracic Vertebra

Number The width The width The depth The depth The depth
Sex of estimated from SP from SP from skin from skin from skin
planes to NEP (A)(mm) to LTTP (B)(mm) to TP (C)(mm) to PVS (D)(mm) to AMR (E)(mm)

Tl M 13 26.5 + 1.9% 34.6 + 2.9*% 432 + 10.2 524 + 102 632 + 7.7

F 17 232 + 2.1 310 £ 1.9 455 + 8.6 559 + 74 65.7 + 6.8
T2 M 48 252 + 2.3% 32,7 + 2.3% 424 + 95 51.7 + 99 643 + 9.6

F 32 227 +22 298 + 2.1 413 £ 6.6 50.6 + 7.2 623 + 175
T3 M 50 240 + 2.2% 320 + 1.9% 385 + 8.7 480 + 94 61.7 + 85

F 32 226 + 24 292 + 20 36.8 + 7.3 465 + 79 60.3 + 6.7
T4 M 49 243 + 2.5% 31.7 + 2.5% 342 + 8.1 444 + 85 59.1 + 7.7

F 32 222 + 24 297 + 1.6 343 + 72 443 + 72 586 + 6.3
T5 M 50 238 + 2.4* 319 + 24% 314 + 74 419 + 7.7 570 + 7.0

F 32 216 + 25 292 + 1.7 319 + 6.5 412 + 7.1 562 + 6.6
T6 M 52 234 + 2.1% 32.1 + 2.2% 302 + 6.9 411 + 72 559 + 6.5

F 31 217 + 2.1 286 + 1.7 30.8 + 6.5 412 = 7.1 562 + 6.6
T7 M 49 233 + 2.1% 314 + 1.9% 297 + 6.8 40.3 + 6.9 554 + 6.2

F 31 215 + 19 287 + 1.6 312 + 6.3 414 = 7.1 56.3 + 6.8
T8 M 49 231 + 1.8* 30.8 + 1.8 29.5 + 6.1% 404 + 6.0 551 =59

F 32 215 + 20 28.0 + 2.0 323 + 62 422 + 80 573 + 6.7
T9 M 50 23.1 + 1.8* 304 + 1.9% 30.0 + 5.8 40.7 + 6.2 55.1 + 6.0%

F 32 214 + 1.5 273 + 1.8 33.1 + 64 438 + 6.7 578 + 6.6
T10 M 49 232 + 2.0% 29.7 + 2.4* 309 + 5.3% 41.1 + 6.1 55.1 + 5.9%

F 26 21.0 + 2.0 269 + 2.6 355+ 70 452 + 72 582 + 74
TI1 M 37 235 + 2.1*% 29.2 + 2.1% 335 + 5.6% 4.1 + 6.1 558 + 52

F 14 215 + 1.6 237 £ 1.3 38.1 £ 7.6 46.0 = 6.8 592 + 6.7
TI12 M 15 234 + 1.8% 300 + 1.7% 339 + 5.7 434 + 55 583 + 4.8

F 6 217 + 1.1 279 + 23 36.6 £ 5.2 457 + 39 580 + 6.2

Data are mean + SD. SP: spinous process of thoracic vertebra, NEP: needle entry point, LTTP: lateral tip of transverse process, PVS:
paravertebral space, AMR: anterior margin of the rib. *: P < 0.05 compared with values of female.

Table 3. Measured Depth and Width with Respect to Patient Characteristcs

The width
from SP to NEP

The width
from SP to LTPT

The depth
from skin to TP

The depth
from skin to PVS

The depth
from skin to AMR

Weight M Correlation with Correlation with Correlation with Correlation with Correlation with
T7, 8, 10 T2-11 T2-12 T2-12 T2-12
F Correlation with Correlation with Correlation with Correlation with Correlation with
T7 T1, 2, 79, 12 T1-10 T1-10 T1-10
Height M None Correlation with None Correlation with
T1, 3-7, 10, 11 T1
F None None Correlation with None Correlation with
T6-9 T6, 7
BMI M None Correlation with Correlation with Correlation with Correlation with
T1 T2-12 T1-12 T1-12
F Correlation with Correlation with Correlation with Correlation with Correlation with
T7 T2, 8 T2-6, 8, 9 T1-10 T2-10

Strongly correlatable at r > 0.7 using Pearson Correlation Test. SP: spinous process of thoracic vertebra, NEP: needle entry point, LTTP:
lateral tip of transverse process, PVS: paravertebral space, AMR: anterior margin of the rib.
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