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CT Imaging Study of the Range of Block Transforaminal Epidural Injection
Through Intervertebral Foramen in Different Volume Thoracic Segments
and Feasibility Analysis of Diagnostic Block*
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ABSTRACT Objective: To explore the influence of different volume on the diffusion range and analgesic effect of transforaminal
epidural injection (TFEI) through intervertebral foramen of thoracic segments and the feasibility of thoracic TFEI for diagnostic block.
Methods: From January 2021 to December 2022, 140 patients with thoracic zoster associated pain who were admitted to Nanjing Drum
Tower Hospital, The Affiliated Hospital of Nanjing University were selected, they were randomly divided into 4 groups, they were given
a single TFEI and injected with different volumes of local anesthetics containing contrast agents (group A: 0.2 mL. Group B: 0.5 mL.
Group C: 1.0 mL. Group D: 2 mL), CT scan was performed to observe contrast agent diffusion in the outward-dural cephalic, caudal and
total diffusion segments, and contrast agent diffusion in the foramina, ipsilateral paravertebral space, ipsilateral and contralateral epidural
space, to determine whether it was selective nerve root block. The visual analogue scale (VAS) was evaluated before injection, 30 min-
utes after injection and 24 hours after injection. Results: The number of cephalic and caudal diffusion segments and total diffusion seg-
ments was the highest in the group D, and the lowest in the group A (P<0.05). The incidence of contrast agent diffusion greater than or
equal to 3 segments in the group C and D were significantly higher than that in the group B(P<0.05). The incidence of contrast media dif-
fusion into the ipsilateral paravertebral space and contralateral epidural space in the group C and group D were significantly higher than
that in the group A and group B (P<0.05). Only 37.1% of patients in the group A achieved selective nerve root block, and no cases of se-
lective block were found in other groups. At 30 minutes after injection, the VAS score in the group C and D were significantly lower than
that in the group A and B (P<0.05). At 24 hours after injection, the VAS score in the group D was significantly lower than that in the
group A and B (P<0.05). Conclusions: In patients with thoracic zoster associated pain, the diffusion range of TFEI solution expands with
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the increase of injection volume, and tends to be cephalic diffusion in the epidural space. A single TFEI with 2 mL volume can block

more than 3 nerve segments and obtain good analgesic effect. The diagnostic block of thoracic TFEI is not feasible.
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Table 1 General information of patients in each group

General information Group A(n=35) Group B(n=36) Group C(n=35) Group D(n=34) Fix? P
Gender(male/female ) 25/10 24/12 22/13 22/12 0.639 0.888
Age(years) 62.3%+ 10.2 65.1£ 99 66.1+ 11.3 65.0+ 11.0 0.986 0.401
BMI(kg/m?) 244+ 2.6 23.1% 2.6 233+ 3.2 23.9% 3.1 1.370 0.255
Course of disease( months ) 4.6+ 3.8 4.8+ 4.2 48+ 3.4 5.0+ 4.1 0.053 0.984
Side classification( left: right ) 16:19 12:24 15:20 14:20 1.245 0.742
VAS scores( scores ) 5.3+ 0.8 49+ 0.8 5.1+ 09 5.1% 0.9 1.669 0.177
Range of injection segment 3.139 0.791
Upper thoracic segment( T1-4) 12 15 15 12
Middle thoracic segment( T5-8 ) 10 9 12 13
Lower thoracic segment( T9-12) 13 12 8 9
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Fig.l1 CT-guided puncture of thoracic intervertebral foramen
Note: A: Plan the puncture path of intervertebral foramen on the horizontal CT image. B: Puncture the needle tip (red arrow) to the dorsal 1/2 part of the

intervertebral foramen. C: Puncture the needle tip (red arrow) to the cephalic 1/2 part of the intervertebral foramen.
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Fig.2 Assessment of diffusion range of contrast agent

Note: A: In sagittal position, the contrast agent diffusion segment was divided according to the horizontal line of the vertebral endplate. B: The transverse
fracture images were spatially divided by the vertical line of the outer opening of the intervertebral foramen (VL1), the vertical line of the outer edge of the
ipsilateral dural sac (VL2), the middle line of the spinal canal (VL3), and the vertical line of the outer edge of the contralateral dural sac (VL4). C: Reach
the ipsilateral intervertebral foramen. D: Reach the ipsilateral epidural space. E: Reach the opposite epidural space. F: Reach the ipsilateral paravertebral

space.
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Table 2 Diffusion of contrast media at sagittal level of thoracic TFEI with different volumes

Contrast agent diffusion Group A(n=35)  Group B(n=36)  Group C(n=35) Group D(n=34) H/x? P
Cephalic diffusion segments 0(0,0) 1(1,1) 1(1,2) 2(2,2)% 96.559 <0.001
Caudal diffusion segments 0(0,0) 1(0, 1) (1, 1) 2(1,2)% 95.683 <0.001
Total diffusion segments 1(1,1) 3(2,3) 3(3,4) 4(4,5) 113.781 <0.001
Diffusion =3 segments 0 21(58.3%)° 33(94.3%)* 34(100.0% )® 94.445 <0.001

Note: compared with group A, *P<0.05. Compared with group B, ®P<0.05. Compared with group C, °P<0.05.
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Table 3 Diffusion of contrast media at transverse section level of TFEI with different volumes

Contrast agent diffusion Group A(n=35) Group B(n=36) Group C(n=35) Group D(n=34) x P
Ipsilateral intervertebral foramen 35(100.0%) 36(100.0%) 35(100.0%) 34(100.0%) - -
Ipsilateral epidural space 22(62.9%) 36(100.0%)* 35(100.0%)* 34(100.0%)"* 32.634 <0.001
Ipsilateral paravertebral space 10(28.6%) 11(30.6%) 26(74.3%)™ 29(85.3%)™ 36.310 <0.001
Contralateral epidural space 0 7(19.4%)a 30(85.7%)* 34(100%)™ 100.293 <0.001
Note: compared with group A, *P<0.05. Compared with group B, ®P<0.05.
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Fig.3 VAS score changes of patients in each group before and after

T
Baseline

injection
Note: compared with group A, *P<0.05. Compared with group B, *P<0.05.
Compared with before injection, ®P<0.05.
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