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3D printing precise positioning guided ulnar groove plasty for treatment of cubital tunnel syndrome
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Abstract

BACKGROUND: With the increase of patients with cubital tunnel syndrome, ulnar groove plasty does not affect the normal anatomical structure and
distribution of the ulnar nerve, which is one of the main surgical procedures for the treatment of cubital tunnel syndrome. 3D printing combined with ulnar
groove plasty can more accurately position the expansion depth and width of the ulnar groove to avoid some surgical complications.

OBIJECTIVE: To investigate the effect of 3D printing technology combined with ulnar groove plasty on nerve electrophysiology and prognosis in patients with
cubital tunnel syndrome.
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METHODS: A total of 70 patients with moderate and severe cubital tunnel syndrome who were treated in Cangzhou Integrated Traditional Chinese and Western
Medicine Hospital from March 2020 to March 2022 were selected as the study subjects. They were divided into two groups, with 35 cases in each group. The
control group underwent traditional ulnar groove plasty. The observation group underwent 3D printing technology combined with ulnar groove plasty. The
patients were followed up for 3 months. The clinical efficacy, latency, amplitude of compound muscle action potential of abductor pollicis brevis of the affected
limb and ulnar nerve motor conduction velocity, grip strength on the affected side, pinch strength of the middle and thumb fingers, S-W monofilament of the
little finger, two-point discrimination of the little finger, and Disabilities of the Arm, Shoulder and Hand Questionnaire score were compared between the two

groups.

RESULTS AND CONCLUSION: (1) Compared with the control group (74%), the excellent and good rate was significantly higher in the observation group

(91%) (P < 0.05). (2) Compared with pre-treatment, the latency of compound muscle action potential of abductor pollicis brevis of affected limb was
significantly shorter and the wave amplitude and ulnar nerve motor conduction velocity were significantly higher in the two groups after treatment. The
latency was significantly shorter and the wave amplitude and ulnar nerve motor conduction velocity were significantly higher in the observation group than
those in the control group (P < 0.05). (3) Compared with pre-treatment, the grip strength, middle finger and thumb pinch strength of the affected side, S-W
monofilament of the little finger and two-point discrimination of the little finger were significantly decreased in the two groups after treatment. The grip
strength, middle finger and thumb pinch strength on the affected side were greater, S-W monofilament of the little finger and two-point discrimination

of the little finger were significantly smaller in the observation group than those in the control group (P < 0.05). (4) Compared with pre-treatment, the
Disabilities of the Arm, Shoulder and Hand Questionnaire scores of the two groups were significantly reduced after treatment, and the Disabilities of the Arm,
Shoulder and Hand Questionnaire scores of the observation group were significantly lower than those of the control group (P < 0.05). (5) It is concluded that
3D printing technology combined with ulnar groove plasty in the treatment of cubital tunnel syndrome can effectively improve its clinical efficacy, promote the
neurophysiological recovery of patients, and enhance the function of fingers and upper limbs, which has high clinical application value.

Key words: 3D printing technology; ulnar groove plasty; cubital tunnel syndrome; neuroelectrophysiology; prognosis
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Table 1 | Material characteristics of 3D bone models
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Figure 1 | Schematic diagram of incision
of ulnar groove plasty
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Figure 2 | Trial flow chart
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Table 2 | Comparison of general data of patients between the two groups

Lo xif HE2H WS t/x*{E P4
TE5 (n/%) 0.023 0.887
) 21/60 22/63
148 14/40 13/37
UL (Res, %) 55.47+10.07 56.31#¥10.19 0.372 0.708
JRFE (xts, J1) 15.89+5.50 15.00+5.21 0.459  0.639
FIFRG (n/%) 0.473  0.492
Pl 15/43 14/40
&gl 20/57 21/60
Mc Gowan %37 0.473  0.492
(n/%) g 20/57 21/60
I 15/43 14/40
J5 1 (n/%) 0.270 0.873
Bl 55 45 15/43 13/37
Jif S B A 3/8 2/6
PR R 9/26 10/29
W B / B AT 2/6 2/6
IR/ IR T % 3/8 3/8
IR 1/3 2/6
HoAth 2/6 3/8

%3 | BAIRRTTAIEL (n=35, n/%)

Table 3 | Comparison of clinical efficacy between the two groups

Il AT 2% Fof HE A W52 X H P
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Table 4 | Comparison of neuroelectrophysiology between the two groups
before and after treatment

Lo T HEZH WEZA
AR (ms) VRIT R 9.9442.16 9.96+2.27
RIT R 8.26+1.10° 6.84+1.22°°
PR (mV) VIR 5.07+1.23 4.9241.37
HIT S 6.44+1.37° 7.92+1.49%°
JAMPLIE A% SR E (m/s) VAT T 27.8145.09 28.02+4.82
HIT R 35.53+7.59° 40.4248.27%

Hik: SIRITATLLR, P<0.05; SXI4ILLE, "P<0.05
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Table 5 | Comparison of finger function before and after treatment
between the two groups
TiH Yo HE AL pUEZiE]
B4R 7 (ke) YRIT T 19.48+1.79 20.19+1.51
VAIT G 24.67+1.07° 29.93+1.58%
RHTRTE T (ke) VRIT R 3.18+0.69 3.20%0.76
VAIT G 4.19+0.88° 4.97+1.02%
A8 )y (ke) VAIT R 2.00£0.47 1.86+0.49
VAIT G 2.9240.57° 3.58+0.84”
/N S-W L2 (BLEE ) YRITHT 4.86+0.58 4.67+0.51
Vetid= 3.670.50° 2.7740.51°
/IN& 2PD(mm) YRITHT 6.57+1.07 6.48+1.06
VAIT G 5.1740.96° 4.39+0.98"
RyE: SRITATHEL, °P<0.05; SxtHR4IHEE, °P<0.05, 2PD: /MEARYITEAE

P 535y 5
#6 | MLBIATTRIE AT RERERF T ST BOLLAR (xts, n=35, 73)

Table 6 | Comparison of Disabilities of the Arm, Shoulder and Hand
Questionnaire score before and after treatment between the two groups

i 18] xR, pAE il
HITH 57.87+11.18 58.52+10.46
WIT )G 42.6045.41° 29.69+6.68"
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2.8 ARFM WHA 2 i) AR b IETE A0 R 2 4
13, HBURHTBBRIRA, ARJ5 8 JA BRAEIR T 2% -

3 i{tif Discussion

&SR AIEAEE T )5 ahft kb, HARER T &
P, BHAWRERTE S, fEHtSmEER R BN L TFHUE A
BRI ARE R, SR SRR T 20 R E S, HalkEs
FEEAL U R 78 B AR A A 9T IR 4 A A F AR
FRZ—, HAREMIE, JUFA 20 R E i B
W, T EAMG /N B A T, SR H R A AR
BIT AR HAARIREF . 3D FTEREORAEBZEIL 1 0 1 4TEPY) R
BERS R 5 R AT IR S, R TFAREEARSFRYIO .,
NPIRN NP E S, 3 s R b ) B R 4,
K FRRT ], RS E N Y (8 H TR
FERTT 3D 4T AR G5 A5 AR 28V T AR e 4 B Ak B o
P2 A B R TS BB R R AE R EOR, MR TE S
JOHEEIE IEA, 3D 4T IR 45 G R AR I AR v {2 1 it
BLAIERE A AR E K S s, At E T

RS SRR R, 3D TENEIARTE T I
LI ARIEIT N E LA IR R FIA S| T 92.5%; EILIK
WL, AT xR (74%), WAL B % (91%) I &2
i, SEBEE ST AL RAHRE, R 3D TENH AR LA R
PV L AR BRI A RURIT I E LR G E. /B R R R
CVE TG AR AT G I R AN VRS Y R BRI F
ARA R R AW IR fEEETE, 7A BUR U 1 8 ih
Fral R G R . R AR i AR /N A i)
A G R K ST, O RGN, 8 G tH I B
SIS s (A A Hp e e 5GBTSk OR3P R 4 TG
ity FEFK AT A Y RIS F R Z @I X S T
A AT T I2 0, R RRIREHP IS, R



MAEZE

PEERTERAR @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

TN AL AT AT 210 T, A AR E IEE AT AL
AR HER S HOE AT e, AR ETRPETZ KT,
FITFARFE ", 3D FTEIHAR H 9 E R 5 CHUCK HULL
1986 At , & AR AR AL SR R R ) — R g B A
HULZ PP AR SR, RS HUFEE L 1 0 1 HfE
HESW), 3D FTENHR QIS T o7 AUG R GO E R
Sy REE . IERUR RS R BEEROE R AE . ST K
REZTIHA, 3D FTERHARSIE 1) H R = 4E ST AR H re 8
PRANTIT SR L, 8 1 0 1 (s ii A B0 B2 00
FBAR AT IE LRI K, AT EAMBANMPINEE, 4%
MAEFARTT REESL, K FARIE SR R REG,
e B BB 0T 189 A i B AT HT BE DAY R, Al mx
P RFEEATIOAE, 8k S tH DA 2 R S8 A RHE Y KA
SEEE T, [ AR I AT 40 2 B 3D T ENRAR HIAE BB A R A
WEIE R RS MR T 20, A RO N FAR Y P EE,
A SEEURE G TT . AR 1,

TUERER S P HE T S, G005 IR A BRSO B i Ak
HERMAWT KREARGIT G, HIEJHEK, NME
2PD SR/, TEIRTE S P s RO, PEITELS A
3D AT ENEER e # = b HE I SR G AR B M7 ) 48 )
2PD. B BNESLAE SR . TE BRI TT R, 16T 5 PRI
/N S-W ERLZZ fighii . /N 2PDL DASH P43 BB FEAIG, IR
R#&izghte R, BRI . R fsRIs4E /i R
Fhim, AR T R, AR, /Mg S-W B firl it |
/N 2PD. DASH P73 BEAIK, iR, R4z aft 3 d .
BAR Ty R IR AR TR R I, AT P 1
B 25 PR St R, 3D ITENRIAR LS & R & i
ARAT {3k I A 255 AE 3 IR 22 FE AR B e TS o 5 3L Tt
[RIFEAT 73 M a8 Id 3D 9T BN HE A IR B 155 B A % X 2 Ab s 1%
BEATHER AT, Bt R A ENIRTT TR, BRI IEIT
ROR, X5 EE AR SRR R T EEZRIERIER: [
BF 3D T EIEE A il VF B A5 2 3 Ay AR v (B A 22 2 AT K H 1
S, AR L R, RHESCT TR R PR R P

WA S R BR PETE T BT B IRE A BN, TR
SR BIE S L MEAE 2, AR REAT KRR, A
AE A 5E 3D T EN AR 45 & R & V8 BB AR I8 27 B AiE i
MKz, RIS BAAE R i R A B, A 1 N (] DA AR
HBE—25 AR 7T .

g5 LTI, 3D FTENEAR 45 & R &8 B ARG I7 I
CEOMEAN T DA AR B, IR iR b ThREMK R, FITTlS,
TR A SRR 2 EfFIRIRS % .

{EZRE: TXF I TRAFRALETRE, 2405 REGRARE,
PARBEENG TR, KA BREF v H AR,
| HEATE XEHLIMEE N, AR X ERE LA R A S
T REATRERREREH: LHhARE: OTAE—EEAT
ARG K AR ARIIE; @ T — R E A T F RS 45 R e
EATIRAR A B AR, QR EX. R BAMM;, O TALE—RFILT AR

K Ansoth Bl & BFANKX A ; @& LI HRIHAE 64 i 1] AT B RiE Br 21,
FFRLE B B,

FIRGREVERR: 32 — BT AOR IR E, RIE (iR kAT “F 4% -
AL - AR F K& F 407 K&K, ASEIAGHELT, LIFRALIER
Ak B 6T RN ST AR R, FIEAER P HidE. TR BN
tEidh. ATEP. Abk. MBS IIK, FFAZIET R, AR AR R
CAEAT ok A iR

MRAREELL: LT AT AR 5 R AE T LFE MRS L L.

HARISE : Z X FREET T (AT B IE RR I HF 4R 45 ) (CONSORT
d ). XFLMAT LT E LRI G LR A GRITIRLFRFAREE, X
FRPRATINT ERRFFA, FATIEOAN LEFSHTILBEE.

4 Z%E3 @k References

[1] POWER HA, PETERS BR, PATTERSON JMM, et al. Classifying the severity of cubital
tunnel syndrome: A preoperative grading system incorporating electrodiagnostic
parameters. Plast Reconstr Surg. 2022;150(1):115-126.

[2] LIU Z, ZHANG D. Clinical efficacy of decompression and anterior transposition of
the ulnar nerve in osteoarthritis-induced cubital tunnel syndrome and influencing
factors. Hand Surg Rehabil. 2022;41(3):370-376.

[3] XIE Q, SHAO XZ, SONG XL, et al. Ulnar nerve decompression and transposition with
versus without supercharged end-to-side motor nerve transfer for advanced cubital
tunnel syndrome: a randomized comparison study. J Neurosurg. 2021;136(3):845-855.

[4]  EHT7, WLy, FHE, 5 TS B RO AR T E ARG T b
KA R RAEELEAAE D). SEH TAMRR & 2019,33(2):153-155,167.

[5] LIU WJ, SHAO ZW, RAI S, et al. Three-dimensional-printed intercalary prosthesis
for the reconstruction of large bone defect after joint-preserving tumor resection.
J Surg Oncol. 2020;121(3):570-577.

[6] FILARDO G, PETRETTA M, CAVALLO C, et al. Patient-specific meniscus prototype
based on 3D bioprinting of human cell-laden scaffold. Bone Joint Res. 2019;8(2):
101-106.

71 RERER, RBHR, FRmi, 45 3D 4TEN BN BIVATT AO/OTA-43C iR i%
Ui F AT LT ROWEE D). A BRI PR 9T ,2022,19(1):54-57.

18] mEfRIE, JET, WAR, TP SIHLBOT A BIHIESS & 3D $T B AR TE R
SR DI 5 SRS SN D). R TR S5 7R 9T ,2019,32(7):618-623.

[9] LANZETTI RM, ASTONE A, PACE V, et al. Neurolysis versus anterior transposition of
the ulnar nerve in cubital tunnel syndrome: a 12 years single secondary specialist
centre experience. Musculoskelet Surg. 2021;105(1):69-74.

[10] IR, BRGSL, XUIMSRE , 55 . AN A Ra AR 5 R 2 B N AT E AR RIT
I SR EAE LT IYT R W BRI 7T (0], AR R 23 Jig ,2020,20(14):
2771-2775.

[11]  WANG I, KAPELLUSCH J, RAHMAN MH, et al. Psychometric evaluation of the
disabilities of the arm, shoulder and hand (DASH) in patients with orthopedic shoulder
impairments seeking outpatient rehabilitation. ) Hand Ther. 2021;34(3):404-414.

[12]  OZTURK T, ZENGIN EC, SENER U, et al. Endoscopic versus open in situ
decompression for the management of cubital tunnel syndrome. Acta Orthop
Traumatol Turc. 2022;56(2):125-130.

[13]  FhSF5, EMEIE , AR Y RSB AT IO RN E 4 S
i [E AR & ,2018,26(15):1431-1432.

[14]  AKOH CC, CHEN J, ADAMS SB. Total ankle total talus replacement using a 3D printed
talus component: A case report. J Foot Ankle Surg. 2020;59(6):1306-1312.

[15]  BRADFORD PS, BLACK JS. Three-dimensional-printed temporal mandibular joint
for use in mandibular distraction for patients with craniofacial microsomia. J
Craniofac Surg. 2020;31(8):2273-2275.

[16]  fEWEE , R, ZF0E, % 30 T EEARE S R K RSV BB ARAE R ITI A
SR AR IR D). A TA RS ,2020,36(4):296-297.

[17]  YUSHAN M, ABULA A, REN P, et al. Outcomes of revision neurolysis of the
ulnar nerve and ulnar groove plasty for persistent and recurrent cubital tunnel
syndrome-A retrospective study of 21 cases. Injury. 2020;51(2):329-333.

[18]  XUJ, ZHANG GD, HE ZP, et al. Anatomical reduction and precise internal fixation
of intra-articular fractures of the distal radius with virtual X-ray and 3D printing.
Australas Phys Eng Sci Med. 2019;43(1):35-47.

[19]  BRAEAR, M2, R, &6 . 2R IBE CT =4 gL 41t 3D 4T ENH AR B %
WA AT AR MR E BT D] o E PR EE 22 & ,2022,32(11):20-25.

[20]  HORAS K, HOFFMANN R, FAULENBACH M, et al. Advances in the preoperative
planning of revision trauma surgery using 3D printing technology. J Orthop
Trauma. 2020;34(5):e181-e186.

[21]  TEO AQA, NG DQK, LEE P, et al. Point-of-care 3D printing: A feasibility study of
using 3D printing for orthopaedic trauma. Injury. 2021;52(11):3286-3292.

[22]  VEERER, WITEIL - EATMREL, XUFL, & . Ry R ARRIT MG T
ISR B L AL 16 0] D] S FAMER & ,2021,35(4):467-471.

23] fEWRE , &AL, 1, 5 PERITEG S 3D TEIER T SRS AE
D). E R g5 A SRR E,2021,27(3):498-502.

[24]  CASCONE P, D’ALESSANDRO F, GALLO E, et al. The role of three-dimensional
printing technology as an additional tool in unilateral condylar hyperplasia
surgical planning. J Craniofac Surg. 2020;31(7):735-738.

[25] WAV, WOTaE, B 45 3D FTENEOR GBI N AN B E BN Y E E R T IR
HF 6 Schatzker VI F 4 1997 %0 ). L0 BHM RS IR RBEE 2022,
19(3):38-41.

1iE 1]

( FAT44E: GD, ZN, QY, ZL)

Chinese Journal of Tissue Engineering Research | Vol 28 | No.18 | June 2024 | 2829



