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Abstract: [Objective] To investigate the efficacy of ultrasound—CT fusion imaging for percutaneous transforaminal endoscopic discec-
tomy (PTED). [Methods] A total of 54 patients who were undergoing PTED for disc herniation were enrolled into this study in our hospital
from January 2021 to January 2023, and randomly divided into two groups, with 27 patients in each group. The fluoroscopy group had PTED
performed under C—arm X-ray machine guide, while the image fusion group had PTED conducted with guide of ultrasound—CT fusion image.
Perioperative, follow—up and imaging data were compared between the two groups. [Results]| The image fusion group proved significantly su-
perior to the fluoroscopy in terms of the operation time [(89.2+10.7) min vs (109.3+11.8) min, P<0.001], puncture time [(9.2+1.1) min vs
(13.8+2.5) min, P<0.001], intraoperative fluoroscopy times [(3.8+0.8) times vs (6.2+0.9) times, P<0.001], and success rate of first puncture
[cases (%), 22 (81.5) vs 15 (55.6), P=0.040]. All patients in both groups were followed up for 12 months, and the low back pain and leg pain
VAS scores, as well as ODI and JOA scores in both groups were significantly improved over time (P<0.05). The image fusion group was signif-
icantly better than the fluoroscopy group regarding low back pain VAS score [(3.6+0.9) vs (4.5+1.1), P<0.001; (0.9£0.2) vs (1.3+0.3), P<
0.001], leg pain VAS score [(3.2+0.8) vs (3.7+0.9), P<0.001; (1.1£0.2) vs (1.6£0.5), P<0.001], ODI score [(45.5+5.6) vs (51.8+ 6.7), P<0.001;
(20.4£2.6) vs (25.4+3.4), P<0.001], JOA score [(16.2+2.3) vs (14.1£2.5), P<0.001; (23.5£3.2) vs (19.7£3.5), P<0.001] 1 month after surgery
and at the latest follow—up. As for imaging, the ratio of vertebral canal occupied area was significantly decreased at the last follow—up com-
pared with that preoperatively (P<0.05), while the vertebral space height and lumbar lordosis angle remained unchanged significantly in both
groups (P>0.05). At corresponding time points, there were no statistically significant differences in the above imaging indicators (P>0.05).
[Conclusion| Ultrasonic CT fusion imaging PTED does significantly improve the pain symptom and lumbar function, and enhance the safety
of surgery.
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Table 1. Comparison of general data between the two groups

before treatment

Al B

D (n=27) (n=27) A
AR (Y, X +9) 59.1+3.9 59.2+3.8 0.924
P (19, B3/%2) 19/8 17/10 0.564
BMI (kg/m’, X +s) 23.1+1.9 237423 0.301
AR (H, ©s) 42+1.1 4312 0.751
B (191, L/ Lass/LsS1) 12/11/4 11/10/6 0.782
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TG SIS E] . R GEREALIT S (visual analogue
scale, VAS) ¥ H AR E R4 (Japanese Orthopedic
Association, JOA) PF43 " K Oswestry T E A5 F5 4L
(Oswestry disability index, ODI) """ PEHIG RS . 17
AR A, MEAREAE 5 7 IR | HEMIR e S
HERTI A

L5 Geilok

SR SPSS 20.0 PR IATEI AL B, Tt
VORI @ s 01, 22 SO HORESE o« K0 S0 T 254y
B, THPBORE T AT e o K S 5 Fisher 1
Wk, P<0.05 NS HAGIEE L.

K1 BFEBME, 8%, 17 CT-BAREG TS PTED, la, 1b: ARHT CT KA7R Lys HERIEL MR 1o ARFPRIE CT-
PG R ERIEN; 1d, le: S CT-HARLE PG RIBAR A TAREIE S BT IL; 1. BT PAHER SRR

Figure 1. A 58-year—old male patient underwent CT—ultrasound fusion guided PTED. la, 1b: Preoperative CT examination showed Lass

disc herniation with prolapse; 1ec: Intraoperative location of puncture points based on CT—ultrasound fusion images; 1d, 1e: Fluoroscopic ob-

servations after establishing working channels according to the puncture path of CT—ultrasound fusion images; 1f: Endoscopic discectomy.
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Table 2. Comparison of perioperative documents between the

two groups
Ay B

e
FARMFE] (min, 7 +5) 89.2+10.7 109.3£11.8  <0.001
ZEHAF ] (min, % +s) 9.2+1.1 13.8£2.5  <0.001
— R RLI)ZE [151] (%)] 22 (81.5) 15(55.6)  0.040
YITRKE (em, & +s) 7.0+1.4 7115  0.801
Arfrkifift (ml, x+5) 8.1+1.9 8420 0574
AR AFBIUEL (K, 7 +5) 3.8+0.8 6.2:0.9  <0.001
T HLATERE] (d,  +s) 8.5+1.2 8.9+1.6  0.304
FEBEMHE] (d, % +s5) 9.5+1.3 10.1+1.5  0.846
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Table 3. Comparison of follow—up documents between the two groups ( x +s)

£z RF ] £ AEH (n=27) BRAL (n=27) PAH
PRI 58 4 57 3 BT (d) 443428 45.2+3.1 0.268
TR VAS PF43 (47) ENi] 6.8+1.3 6.5+1.4 0.418
A 1A 3.60.9 4.5+1.1 <0.001
AR5 0.9+0.2 1.3+0.3 <0.001
P1H <0.001 <0.001
R VAS PESY (43) VNIl 7.2+1.1 7.0£1.0 0.488
A 1A 3.2+0.8 3.7+0.9 <0.001
R 1.1+0.2 1.6+0.5 <0.001
P1E <0.001 <0.001
ODI 143 (%) pN:) 60.1+8.4 59.7+8.6 0.863
ARG 14H 45.545.6 51.8+6.7 <0.001
RUKKED 20.4+2.6 25.4+3.4 <0.001
P14 <0.001 <0.001
JOA P43 (4%) NIl 12.8+1.7 12.7+1.5 0.820
ARG 14H 16.2+2.3 14.1£2.5 <0.001
Ui 23.5+3.2 19.7+3.5 <0.001
PAi <0.001 <0.001
2.3 ARG o B 5 AT T A T AR A (P>0.05) , AR R ]
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Table 4. Comparison of imaging documents between the two groups ( x +s)

EiEtan P[] 5 ad (n=27) FHEWRA (n=27) P{H
A (%) A 11.3%1.5 11.51.4 0.615
ERIii] 4.1£0.8 4.0£0.9 0.668
PE <0.001 <0.001
HERTBR B (mm) AHT 10.6+1.7 10.5¢1.6 0.825
RIKBEVI 10.2+1.1 10.1+1.0 0.728
e 0.144 0.116
JEHERTIM A (°) pNil] 32.547.6 32.747.5 0.923
ERI ) 32.427.1 32.5+8.0 0.961
PE 0.944 0.894
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