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Abstract

Objective: To compare the preliminary clinical outcomes of percutaneous transforaminal endos-
copic discectomy (PTED) and open microdiscectomy (OM) for lumbar disc herniation in the ado-
lescents and further to summarize the clinical experience. Methods: The data of 48 patients with
single segment Lumbar disc hemiation who were adopted by our department from January 2015
to January 2018 were retrospectively studied. All patients were divided into 2 groups, including
28 patients undergoing FTED and 20 patients undergoing OM respectively. The factors including
the length of skin incision, amount of intraoperative bleeding, operation time and duration of
hospitalization were compared. Pfirrmann grading system was used for assessment of lumbar dise
degeneration preoperatively and 1 year later. The visual analog e scale (VAS), Oswestry Disability
Index (ODI) and Japanese Orthopedic Association (JOA) scores were used to measure the clinical
outcomes. Results: There were significant differences in the observation factors such as the skin
incision length, amount of intraoperative bleeding, operation time and duration of hospitalization
between the PTED and OM groups (P < 0.05). After surgery, the patients in both groups were fol-
lowed up for 12 months on average respectively. The postoperative lumbar disc degeneration in
PTED group was deceased than that of in OM group. The postoperative VAS scores, ODI and JOA
scores at each follow-up time point in both groups were significantly improved when compared
with the preventive ones (P < 0.05). There were no statistically significant differences between the
2 groups in the JOA score improvement rate (P > 0.05). According to the modified MacNab criteria,
there were no statistically significant differences between the 2 groups in the excellent and good
rate (P > 0.05). Conclusions: The preliminary clinical efficacy of both PTED and OM in the treat-
ment of single segment lumbar disc herniation in the adolescents is satisfactory. However, PTED is
a better minimally invasive surgical method with such advantages as fewer traumas, less blood
loss, early function recovery less effect on lumbar spinal stability and so on. It provides more than
one for the treatment of intervertebral discs in adolescents. The choice is worthy of clinical popu-
larization and application.
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HE

B B2 B LR T REHE R £ B8 B F B R (PTED ) AN T AE 7] B8 4% 7 i AR (OM) ¥R J7 5 /> 4 A
&R RIT . FrvE: BB HT20155E1 H 22018F1 A HIM 1 8 = A RERCE SRS B
BHRERSRHER, FEHNRER48HIFDERE, HPE A ASEH (PTEDA) H & 284,
Fr (OMA) BE 206 . EFMARMYIOKE. FAREME. HimEM(ERAE, LR HRBEHRA
BERRT, RE1E. 24 HEEFERIES (VAS). OswestryDJREfEMG#EH(0DI). HAEFFIELF
5(0A). RE—RBEFHRE, LVEREUIN KEMRDIER AN R MacNabiF M brdEEAT IR . S5 F
HEEBINR TR FARLNE T . WARNFAYOKE. FARNFE. HmEMERNELEERYE ST
LZE N (BIP<0.01). FABREARF1LE. 24/F0DI. VAS. JOASART R, S35 (P < 0.05), R
% B fyMacNabbr#ETE @ AR G 1ERT M REREZRLGIHER X (P > 0.05). &5k HEEFAERHE
WITE A BB IT B O EEM R MR A, PTEDAESFREG /. &4, REWEH. B E
B, NBITEOEM SRS MR, EREKET M.
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o
1. B

FIZEHE [B] 484 8 HURE (lumbar disc herniation, LDH)& B A 4N W 5 2 K5, (Hi /D4 LDH Hi/ I
KIRFAK . A SCHRIE >4 LDH 5 RS . B KRR & 70 RIM SR EE R, I*/'\fﬁ%%
BE LUK 2. sbE R, 2ERIR, 3o BELEKKE. 225, BT, 2WHES RS IRIT FAEIR

ik
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REBE G2 M . RN T ORSFIRIT oL RERIZ M IN B B A PR A 2 hd A I e () B E A REFAREIT . &4
JEAE IR B R R AL VI BR AR BUARAE “C7 BB X ZWLEAL FIBURAIIR . RJGTF R0 Y], HEIFINFAREE
WA BIEECR . ARG RIS TR AR S5 A AT RE H I REEME 5 B AN AR B[] 14 R IR 45 10 L, o 95 /D4
LDH &%, REAHSMREEN HAERKEAFEEEZ L.

Bl & TR AL RN AP R AR R fE, & R AEIRIFLEE T BEAZ 7 BR AR (percutaneous  transforaminal
endoscopic discectomy, PTED)¥ 2 =ACH N E RS S5 WOCH I BB AR ML &, 78RR a7
LDH HUf§ T BN B MIGIARIT B, EEAREWE I PR SR XA ERE s m/, A 2R

W /4E LDH B3 TR 1L

FEEAE ) 5 % HORE S B AL RHIERR A o W, 2 R TR 55303, IERRAIR [ 112 25%~40%,

T/ A E] 5 IR R R IR AR, RIRAUN 0.5%~6.7% [1], £—FRrkEM, dTIeEsE &S
IR E . F MBS ME, RESCEER R 2], N Bl EEZWHEAR . #2iE DF NFE A
(AR R HRE R 8 5 B BTHES, RO ER R 5IME, e REIERERE, FREMEHK, HEFDER
BHEF RIS MR INH L EIKELZ . &R, REAY4EZ, RZHEELENRHIZRE . PHE
1RTT - RE R 2588 RS IR T R IR R IR AR AL RE S G2 i3] [4]. DA R HEFARIGIT AU TG AL S I ARAE
RN E 1 TR AT FARVGIT[5]. A SCK [RIBE 43 #7 LU 48 R HE 18] FLBE T B8 % 48 B R (percutaneous
transforaminal endoscopic discectomy, PTED)-5 H RSB A 5] 7% #& £ % B A (open microdiscectomy, OM)ii T
T /DA JEME IR 8 R HURE I PRVG 7 RCR
2. IR BER
2.1. —RHER

2015 4F 1 H % 2018 4 1 A M = NREREHRIEHA 12K X4, CT, MR fa#&, IfK
AEARKTIZ WA, FFAAIAFRIERT 48 T AR [ A B 98 HURE &3, JLHh & R ME I FLAR ZL(PTED 41) &
H o8, Bk 23, bk s B, AR 16~21, (16.9+11.4)%, L4/5 HElAIFEZEH 24 6, L5/S1 MEla#E 5
4 ], A AR AR FE BE 3% Pfirrmann ) I LA | 17 6], FFACZH(OM 20) &3 20 91, B4k 16 91, &tk
451, FE 16~21, (17.8 £10.7)%, L4/5 HEMELZEH 17 B, L5/S1 HENIELZSH 3 i, ) AL IR AR B 4%
Pfirrmann [6]53 4% T 24 UL b 11 50 G NARiE: Dy 50757 B S AR (] 350 2R H s A8 A A A AR e 1k R AT
A REMEMIBR S B A s BEPIEMIEE: SIEMER EMIEFARESIBIT LT KT 12 8 AR
B2 FARN. bt AFARZERN: BRE, ARBEZTFRN; G RMERERERER, baps
PENEMEIT I . FT A NS HEFRBIT BE MG R E, ABZZFR, KERSIEZE S
(JZSYY-LL-2015-017).

2.2. FAR

2.2.1. FRGE

1) PTED 4: KHIGIK b RS R HER LB AR AR AN Yeung S5 410 1) 48 F2 ME IR FLE 12
ARo FRBE AL A [ AR = ME R L8, B BUREMY, AR “C” YRI5 A0 DL o QBT A e Ak 1) 2850 58 79 B
I T 2B FR L T R T7 ) (R KA R B TT ), FRIXEEE, LM, MU, 1%M2
R 2~3 ml & #RRIE 22 0 i, SRS B NI L 1%8) 2 R K 8~10 mL A7 % 5l % A% 1 BRI o £ U
frh b, g filst 5k R IT IR & 55°~65°ff1: EIEAL v MW, N5 J5 A0 77 1) 5 30°~40° M . 7 il EH R
FIE ERTTRE, H 0.5%HMZ R 2~3 mL MR . el i BN LI EF R, £
B0 Tom Shidi S @M AMEE, NG #HE, EANELZFEXSIH 3 mL ATHERBIER, 2B
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Tom Shidi 4t . W R L VI Kk 0.8 cm, B )5 FARANEA F LU 4 mm T OHEEEZRLY KE 8 mm.
BN 7 mm HERA AL TAEEE, B8 A0 0 m) )5 AW LAk G 5] ke w2 AR R s B o 2 AE
HEHKEMNE SR EESH. BANEG, DS BRI A B i HE R 2 20 24 . o o 1y AR 3
TR KRE T SR PR b a0 LA AT DA R OUR FEL R 0 i . AE AT R B8 B AT LR AT, AR T
DI HEER R, SR#8THNENT G, FEHSUNMERE R . DA EH 2218 R R 93 IR A B) A 2 21,
UHE B] i 2H A ORI, RIOE A N B — AR S . nT AR B R 2 R L ) 2 AR i R R B RO R, A
AL AN AR IR, RE ELE S HOE D IR ME R A 2. B ERBE OB RS, JFH
BRI HER] B U8 5 MR BT WAH 41, BRI S a sy . XU b My fl, #Er TAEEE 2447
EANEEA .

2) OM A: RETFAR, BFEIUMEMZ, RHSGREE, R “C” BB X ZHLiFE I E CLHE R 3 58 H
B, PALSARMEARTE B oGy, ATIERPIIERL 3 em FARUIO, UIFF G, A8 X HERR _FHEE
WL, REEFARTTE L FHENR AR R T, MUREH BRI HEAT T &, 20 B AR B 22 BB 1 s 01y
TR IR AR . AR N ATMER B REAZ AL S B, RARERR AR, phk, b, sl E R,
gEmH.

2.2.2. RightiE

1) PTED 4l: R4 T HE&R, EHRMELY), WIHIEE W R T IKE 25E3), 43 RE
HBE, YEREV: 2) OM 4. RIG4 T HERE, EIRMAEZW ARG S R 510G W R T IRES), W
NI — AT IS VB . P 6 KRB, WERE.

2.3, IERFTHOTEE 7 7%

FARMAAL AN W SIRAEIUIE 7 (VAS) Oswestry DIREFERFHEEL(ODI) . H A EH B2 1F7r JOA)FIEL
K MacNab ArfEVPANIGIRIE RT3, S8 H G,

2.4. Gt FAE

St SPSS A PRALHI FARIHE . VICHCEE . PRI E . RIS R STAEHER £1R
AL EE 4 Pfirrmann 7} J0HAT AN . RJG VAS $#45, ODI W43 ) JOA PP BEAT IS REAS Y t ke 7
ORI E R R 2 R, LLP<0.05 ERA SR L.

3. &R

A 48 BIBIF AR, @ FARITRE), rE BEIRA KA BUR G FHEif, &
BRAEMER I ME R FrER NS CBEEY;, KRR EE. TP 125 H, RRIER
Tt o ARTTHTLLI AR S BORMEEAT GE Tt 70 T LU, AR AT ZEL 8 IR 8 . PRI Aa il T B A o (A
FHBAPFERE, AR, PIAERBTLLH2EE X3 P>0.05) (£ 1), HAEE AT, %85 K MacNab
FREVFER R, RIXBEVIH PTED U801 OM 4735l 2% 91.7%H1 89.5%, 167 fa WAL NG RST
Bm, WANWEEBRAR G 2); EFARBME. VIOKE. BRI A, (EFEEr e -, PTED 4
T OM 4 N, ZRA G X (P <0.05), PTED HFARNEEK, ZRESiT%E (P <0.05),
(7% 3); WALRBIRFTAIA G VAS/ODIIOA W75, EZER LS5 E (P > 0.05); {HEWAHFRIGST
Ji VAS/ODI/JOA VF4r 8RR A &3 G, 2 58 Geil 225 (P < 0.05), STfTHME R £LIB A FE £ #% Pfirrmann
RIATVROY, ARBTPHAMER BLRASRE LW, ARJ5PIAMER B AR TR B R BT s, B HIE 88.2%
N 72.7% (% 4, 3 5).
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Table 1. Comparison of general data of three groups of patient

= 1. ZHBA—RERIEEER

4 531 A AE S FEH AL (B 2 ASTBAL) B
15 bl ’ R AICES ) AR
5 S % L4/5 L5/S1
PTED 41 28 23 5 169+ 11.4 24 24 24
OM 4 20 16 4 16.8+11.7 17 17 22
P P=0271 0.079 P=0.071
ARATFILLRE B S TR AT Bt b b, RETPALE S RS . YRR B A . HE BB AR FENE, ke, W ERB LS F
B3 P>0.05).
Table 2. Clinical excellent and good rate (case, %)
%= 2. IEREREW, %)
4151 1% I TE] () EER B3 T AR BE R
NERWH 22 4 2 92.8 9
PTED 4 28 AR 1A
ARG 24 A 20 5 3 89.2 95
ARG 1A 13 5 2 90.0 96
OM 4 20
ARG 24 A 12 6 2 90.0 95
Table 3. Related clinical observation index
< 3. HEIGKRMWEIEHR
2051 R FARE R (5) AR i & (mll) Fib PR IS [H) () Yl & FE (cm) BRI (R)
PTED 4 28 62.13 +5.63 2041 +6.42 1.11£0.32 1.01+£0.26 5.12+3.71
OM 4 20 4213 +5.44 60.41 + 8.53 3.11+0.65 431+0.38 7.12+4.62
P P=0.001 P=0.001 P=0.001 P=0.001 P=0.001

HEFARE MR V)IOHKEE . BNARR ], ERLEF e L, PTED 48T OM 4% A\, 274 4238 (P <0.05), PTED AFARI [HIHK,
ZERBGI B (P <0.05).

Table 4. Clinical score index (score)

F* 4. EXIERITIIERR(D)

VAS ODI
A5 = o
A AJE 1 RG24 A AJE 14 AR5 24 F
PTED 4. 6.28 +0.33 1.21+0.52 0.98 +0.39 56.58 +9.89 722+1.52 2.63+0.79
OM 4. 6.68 +0.49 1.18+0.87 0.68 + 0.47 58.63 +9.87 6.68 +1.49 2.58+0.69
PR ME P=0.056 P =0.062 P=0.071 P=0.058 P=0.065 P=0.073
NN P=0.028 P=0.032
WAUHEBIARRTFIARJG VAS/ODL ¥4y, HMEZE R LS (P > 0.05); HEAWATF ARG VAS/ODI WA BARRG RE ks, ERG5iHH
B (P <0.05).

Table 5. Related index scoring index (score, case)

= 5. ERIERRTESIER(GY, B)

5 JOA (9)) JEEAENR] R AE Pfirrmann 2> 2% (111 % LA |)
AR AT A5 14 AR5 24 AR AT N BEFEY%
PTED 41 8.28+2.12 25.10 +2.02 40.56 +3.12 17 2 88.2
OM 4 7.68 + 1.89 24.88 +1.79 39.99 +3.09 11 3 72.7
PRI P=0.052 P=0.067 P=0.063
RETARSE P=0.026
PRI BIARRIFIARSE JOA ¥9h, AME%E RGP > 005): (ERWATF AR JOA WABAMH BH U, ERALHFENP <

0.05).
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4. g
4.1. B ERBEBIRERITRERBERZI 4

HEEAE [ 4 5% HRE (LDH) A2 s 12 T A RHIERR AR W W, &R T 30~50 (7], KI5 8%,
IR IR 112 25%~40%, 111 75 20 A REE [A) 6 % HURE R AN &, RIWEIUA 0.5%~6.7% [1], s&—Ff
FRk R, IR 2 k% . B L5 NE LHDFEHFER FRNA 18 2[8]; (HH T ) LEMEA LR L
B EA G, SHERRLS 280 21 2 /54, Silvers 2591 M BB FHIEZ 101N LI ARE —IkE1k,
W21 B ARG, FTRLE 21 O EDEFR ERR . IR B i3 T AR 70 D AR AE
()25 9% HA AT 098 2% B TR 2 AT SR IR R, At P T A SR G50 D 5 /0 4 284 T A AR (] 8 5 HH O A S8 BN
%, B P 7EFEAEBEHAEE 1.75%~2.60%HE )25 TR 858 2 7 /0 AF B MEME IR 25 5% HoRe 8, AR STk
EH/DFEMER R HA 0.50%~3.50%4A 1, EHAR 154%HENEFARAEFHEHDE, HEST K
i, INHTRENH AT FERISE TAER G, EHE 19 585 /D05 P EHEME R 3858 HiE R BN
0.60%, 3N AKX RIS FE R . BH KENE TR A EME A A8 R ot
PR ZRR, WS ZEEER GBI ERITA . BETE D FEHER RS R A 7 2 g,
IEAE— 25, WRIMEAFEER, KA SRERE, BHRTE, MRS SR, FKikefk
LE[10]. WATRE N FIRZMIER AL, HErRRE — e R TR AR R TAE 8 0
H/AEMEE R GIE LT, HdEn a0 FIHIR A A R L B KA AR E AR 2, HYEDF
JEEMEME ) 2 2R HARE « ARARE S 10k TR B e I A8 A 73 55 (1) B e IR AT A T B 22 IR R UE 5 o

4.2. BLEHBERHIERIETT

W& DM A B oS, REHEDFEERIEMENRIRE, WENGYT, RS ARBURE R
YPIRTIRYT Z UL, B ST DB E IRTIR YT IO A AURERIZ AN SO [] R A P = 1
FHEFARIT(11], BEFDERTPTRERREEEEGIORE M, TARAITIHON 4 B HE R L8
TR EHRAEWTTMTARE R A FMERDIBRMERME R LB, & 2 BRI, BN FARIIRAR,
FARGOB, W EME=AESA I e B A AR IR E, BN, WREMERENER —E
s, AR HIE . BRR R, EARXER[12]. BEEHAMRHEAR AR RE, N X LB
FAEHL, METFERFENALSE AT R, WEENELE 3D NE. BHMEIBR I, ATARZIER
ATREIRD> TGO EEA L, OREPE R SEREME AR E VR I ARG IR AAE, & 2 HTR T B AL I
FETT ), Herh 2 B MER]FLEE TR, EJUAR B T o [ P 2 A [ 1 3 )06] 5 /£ A [ 488 A8 A7 22 B A )
BT ARBEE, #7848 ik, BOEMEREREEEAFRTHRAN, MEARNTARIEAERKRKE
TR E B, DRI 5 2 A R T ACE BAEA AR RAE . FACERAEQ A A £ Al A% 5% H R I8 #h 22 f
BRI : @ BB R BB L @ KEMR. ALY AT S IR R ST
12 VA B RAER AL TE B R B A NS @ RAW RN, BEMER LR, © fENE
e, FPARERIEQ AR WAL S5 ER TR AR @ RIK/MERH 1SS B
LLREAE; © WL PR WAL REMENS Il S AT B E AR @ R R R AR 22, A/
Ge. PR WY © JCEEAEIE AL E B © B H AR R AN RE 52 TR SRS # R R
ARPAGEC S IEE . TARNE AEHERFLNHOVE AR 8N, SAMIR. PARURE IR
A, AR MR MERIEER, MEMISRECY, A s i as it BEMEIR S8 A

A X AW FUI B R E T, W TR IR P AL AR SR BREEEAT SE vt A EL B, PTED 4 3R
[ OM L F ARG, ZRA SR (P <0.05); HRAETARBME. UIOHKEE, BRI, (Ek
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i b -, PTED A58 OM 4, g &R TiEE, VID/NF 7mm, WHZERE ST
B X(P < 0.05), STAFAERIALRASFE B 4% Plirrmann 73 20347 PR HER B AR VE 73 0F ik, H PTED ¥R
ST D EME S R AR ARG T 1) REREREE, KR /N—8 7 mm 724, DR EATNR
TIRMERCRRIR , KRR RS GRS T B D EE IR e T, A2 BT TR 1R 280 2 R e 56T 5%
MHIIAREFHEATR, 2) HTAFED 2 HEEE IR, RETES ISR, /0, i,
AN TE A N A &R, EMNARRS B S48 ERR /DN, S F IR TRE R, X5 0a03,
SRS/, AN RIR TS 3) AME ] FLAR A PN B AR A7 1 [ B A8 e () ERAP 75 2 1 L (1 e I 2
MY, WEASEHEM BRI TR %, BIRERE; AUFHEFIT PTED R, RANBEHHA
TT144 11 48 B, KRG 147 88% (1 8 2 HE M) SR AR 55 44 o538 , 10T AR DA JEEAFE (7] 2850 AR A B K 38
4) AR GEE U B EEAT ME [ B 2 E IR S 40 BT, 0T DA KPR FE (R B 75 /D AR AR R IR IR e B 1, A (] R
FEREIE AR, WM ABURAL, R, BEAREEMERSERE R 5 FREmNRE, R
HAT SRR IRRIE, AP RVAE R, AEREMs; 6) RN FEMERMAE, SR, HE
REFAR, AIRIE, SARFERAERAZN 2.8%, HERIEE I KA 0N 1.7%, 104% G IR & HE )
BEVIBRAR M EZ KN 5%~11%, X A]He SHER LB T AR B 5/ Fag ik /AN R [13]. 44K,
HER LB AR A HEA L Z4b, FELE D) “C” B XL, s CT 5| S M TTFREr, BERE S
LERIHE S T IFT AR, 2) S AMeb ST th £ BN BN, 8 A7 28 0 s M s, AR 20N i B
TE)FL DX (R A A R AR 48, 3) PR AEIRE T ARG NORE S A E o 4) AHRIFERAE, fo RRMSLI i, if 3 4
Bafi%E, 5) MEMIFLES T AR MR R ATF T AR M L FIA S5 5 75 D4R (0 AR KR B IR M S5 47 0 AH AT 7
AR/, T B 22 GAIE 5 2 IR UE 8 KA 5

4.3. NTAFEIJMELFROBFS

AFE T e T R ) R AEA L 30, AR P R R 0, 22 AP D YA R O Y A TR A

HERIFLBE I S8 — DRI FARITE, BRI HRIERE, FAE MATRME)/NTE, TLIF, PLIF
RyRkh o HER LB T AR R LAREE T ARBRAEE BOR MR RG22  Fm ) S o, A
RIFI AR ARZEI VAS VP2 KT 6 70, BEAEREIUINE G, BERA s i, A AR 2 e,
BB RO AN ELH, R T A 2. MEIIFLBE PR T ARITEG 28, B0+ IR
YESS J7id, AT DUR RO 2 BUBAE ) 55 8, SBAE L4/5 MEMIRL S T AREORMA, F 2o Ry,
HEMRIFLARAY,  foeJm " e T AR

Z8 LJfrik, PTED Il OM #REA KA IT T > FJEME R 55 9% AR, AR GEITIOT & T ARG R, X fEEHE
HESS IR R, R TR E, (EBREREH, RJGHEE 55 SRR E, & 5% T SRR
R TR AE A FLEE BOR 5 R BR BE MR/ b X & 7 T I AR ARG E PR IIRIR, RO ARy T4
WA 1225k, AERE TR RERIRRENE, XA 5 EHETS B EEBCA AR TR I 8 (R B Rh PRI ] . 3
HAQEVN Zathm, WTRCRE. IFAEMN B BF KRG A, BT RONRTTE D F
FEEMEIRN AL R Y AR % . BRI T ARRIEXIIS], PELD FRELHENTE DH BE R, RmisH
AL REW R E R H o R TAF B HESNRIE AN A A H RN, 75 VIS E R TARGENIE, S
ARETPPAG o DRMER LB BT 22, R ERBORIIATIR T, K TR £ A8, iarE D
FEMERB IR — MOk, WARLURGINT, BT AR RREEEAA R, S mibayr, s 5iRF
IRITIRPRXS LRI, Ja 2 il — P BRI 7T

5. &t
HME I FL4E 5 T S 96 77 ME IRTRR 28 HUE X S 3K 75 BT ISR TR0, (EMEIA AL LA R b,
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