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Abstract: Objective To compare the clinical efficacy of two approaches under spinal endoscopy in the treatment of L4-5
intervertebral disc herniation. Methods A retrospective analysis was performed for 148 patients with L4-5 intervertebral disc
herniation treated in The Affiliated Huai'an No.1 People's Hospital of Nanjing Medical University from January 2020 to June
2023. Among them, 68 cases were treated with percutaneous endoscopic transforaminal discectomy (PETD group), and 80 cases
were treated with percutaneous endoscopic interlaminar discectomy (PEID group). Surgical time, intraoperative fluoroscopy
frequency, intraoperative bleeding volume, and postoperative hospital stay were compared between two groups. Lumbar
Oswestry Dysfunction Index (ODI), VAS score for lower back and leg pain, and surgical success rate at preoperative,
postoperative day 1, 1 month, 3 months, and last follow-up were compared. Results Patients in both groups were followed
up for at least 6 months. The operation time and number of intraoperative fluoroscopies in the PEID group were significantly
lower than those in the PETD group (P<0.05), but there was no significant difference in intraoperative blood loss and
postoperative hospital stay between the two groups. The VAS score of lumbar and leg pain and ODI score in the two groups at
the first day, one month, three months and the last follow-up after operation were improved compared with those before
operation (P<0.05), but there was no significant difference between the two groups (#£>0.05). There was no significant difference
in the excellent and good rate between the PETD group and PEID group (95.5% vs 93.8%, x’=0.016, A=0.898). Conclusion Both
approaches under spinal endoscopy can effectively treat L4-5 intervertebral disc herniation, but the PEID group has shorter
operation time and fewer fluoroscopic times, which can effectively shorten the operation time and anesthesia time, and is more
friendly to patients.

Keywords: Lumbar intervertebral disc herniation; Spine endoscopy; Percutaneous endoscopy; Transforaminal approach;
Discectomy; Interlaminar approach

Lumbar disc herniation (LDH) commonly occurs at
the L4-5 level, often causing lower back and leg pain.

compression; (3) Symptoms persist after conservative
treatment for 3 months.

Conservative treatments such as bed rest can alleviate
symptoms in some patients, but surgical intervention may
be necessary if conservative measures fail. Compared to
traditional open surgery, percutaneous endoscopic lumbar
discectomy (PELD) is becoming increasingly favored by
clinicians due to its minimally invasive approach. The two
main approaches for PELD are percutaneous endoscopic
transforaminal discectomy (PETD) and percutaneous
endoscopic interlaminar discectomy (PEID)[1]. This study
retrospectively compares the clinical efficacy of these two
approaches in treating L4-5 intervertebral disc herniation
from January 2020 to June 2023.

1 Material and methods
1.1 General data

Inclusion criteria: (1) The main symptoms include
accompanied or unaccompanied lower back pain, radiating

pain in the lower limbs; (2) CT or MRI images show
protrusion of the L4-5 intervertebral disc with nerve

Exclusion criteria: (1) Combined with lumbar
spondylolisthesis, spinal deformity, spinal compression
fracture; (2) X-ray showing excessive flexion or extension
of the lumbar spine indicating instability; (3) Multi-level
disc herniation; (4) Severe calcification or recurrent disc
herniation.

A retrospective analysis was conducted on 148
patients treated at the First Hospital of Huai'an Affiliated
to Nanjing Medical University from January 2020 to June
2023, aged 27 to 68 years, with an average age of 46.27
years. Among them, 68 cases were treated with PTED
(PETD group) and 80 cases were treated with PEID (PEID
group). The follow-up period ranged from 6 to 36 months,
with an average of 21.6 months. All patients underwent
lumbar spine anteroposterior and lateral X-rays, flexion
and extension views, L3-S1 intervertebral disc CT scans,
and lumbar spine MRI examinations preoperatively. All
patients experienced varying degrees of lumbosacral pain.
This study was approved by the Ethics Committee of the
Affiliated Huai’an No.1 People's Hospital of Nanjing
Medical University, and all patients were informed and
consented.
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1.2 Surgical methods

All patients underwent general anesthesia and were
placed in the prone position.

PETD group: The C-arm machine was used to
fluoroscopically locate the L4-5 intervertebral space and
mark the puncture line. The puncture angle was
approximately 5° to 10° relative to the intervertebral
space, with a distance of 9 to 11 cm laterally from the
spinous process line as the puncture point. The puncture
needle was positioned at the tip of the upper articular
process, and a transverse incision of about 1 cm was made
at the puncture point. A guide wire was inserted, followed
by gradual insertion of the dilation sleeve, working cannula,
and then the reamer. Under the guidance of the C-arm
machine, the L5 upper articular process was shaped using
the reamer, and the endoscope was inserted. If necessary,
secondary shaping of the ventral aspect of the upper
articular process was performed. Partial ligamentum
flavum was excised, and after satisfactory exposure of the
surgical field, protruding disc tissue was grasped with a
nucleus pulposus forceps to relieve nerve root compression.
Hemostasis was achieved using a plasma knife, and the
procedure was completed.

PEID group: The C-arm machine was used to
fluoroscopically locate the intersection point of the L4-5
space. The puncture needle was slowly inserted at the
localization point and stopped when it encountered hard
bony structures or fibrous tissues. The inner core was
withdrawn and a guide wire was inserted. A longitudinal

length of postoperative hospital stay.

(2) The visual analogue scale (VAS) and Oswestry
Disability Index (ODI) were used to evaluate lumbar and
leg pain before surgery, on the first day after surgery, at one
month after surgery, three months after surgery, and at the
final follow-up.

(3) Clinical efficacy was evaluated using the MacNab
criteria at the final follow-up.

1.4 Statistical analysis

Data were processed using SPSS 25.0 software, and
measurement data were expressed as X ds, and
independent sample t-tests were used for inter-group
comparisons. For comparisons at different time points,
repeated measures analysis of variance (ANOVA) and
pairwise comparisons were used for continuous data.
Count data were expressed as case (%), and chi-square test
was used. P < 0.05 indicated a statistically significant
difference.

2 Results
2.1 General information
There was no statistically significant difference in sex,

age and disease course between the PETD group and the
PEID group (P > 0.05). See Table 1.

Tab. 1 Comparison of general information between two groups

oblique incision of about 1 cm was made at the puncture n  Male[case(%)] Age(year, x4s)  Course(month, Xs)

point to the level of the deep fascia. The dilation sleeve was Wr

inserted along the guide wire, reaching the edges of the PETD %8 40(58.8) O 328147
upper and lower vertebral plates and the outer edge of the E,E",“g’ 80 42(52.5) 47.80+14.12 378+1.88
intervertebral space. The working cannula was inserted, group

and under endoscopic visualization, soft tissues were 2/t value 0.595 0.997 1.814
cleared using radiofrequency and forceps. The lateral [ . - 0.440 0.320 0.072

edges of the upper and lower vertebral plates were exposed,
the ligamentum flavum was exposed, and if the
intervertebral space was narrow, the medial edge of the
articular process was sequentially removed under
endoscopic guidance. The ligamentum flavum was
sequentially broken along the lateral edge of the vertebral
plate to enter the spinal canal, exposing the nerve roots.
The protruding nucleus pulposus was identified and
removed. Hemostasis was achieved using a plasma knife,
and the annulus fibrosus was shaped. The procedure was
completed.

Both groups of patients were allowed to engage in
rehabilitation exercises with lumbar support on the first
day after surgery, with bed rest as the main activity within
the first month and avoiding bending, lifting heavy objects,
and strenuous exercise within three months.

1.3 Study indicators
(1) The surgical conditions of the two groups of

patients were observed, including intraoperative blood loss,
surgical time, number of fluoroscopic procedures, and

2.2 Surgical-related indicators

Patients in the PEID group had significantly less
intraoperative blood loss, shorter surgical times, fewer
fluoroscopic procedures, and shorter hospital stays
compared to those in the PETD group, with statistically
significant differences (P < 0.05). See Table 2.

2.3 VAS and ODI scores

Compared with preoperative assessments, there were
improvements in VVAS scores for the lumbar back, leg, and
ODI on the first day after surgery, one month after surgery,
three months after surgery, and at the final follow-up, with
statistically significant differences (P < 0.05). But, there
were no statistically significant differences between the
groups (P > 0.05). See Table 3.

2.4 MacNab efficacy assessment
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At the final follow-up, clinical efficacy was evaluated
using the modified MacNab criteria. The excellent and

good rates were 95.6% (65/68) in the PETD group and 93.8%

(75/80) in the PEID group, with no statistically significant

difference between the groups (¥ = 0.016, P = 0.898).
There were no cases of nerve root injury or dural sac
rupture during surgery, and no complications or recurrence
were observed during the follow-up period.

Tab. 2 Comparison of operation related indicators between two groups

(x2s)

Group n Intraoperative blood loss Surgicgl time number of fluoroscopic postoperative hospital stay
(mL) (min) (d)
PETD group 68 13.92.1 57.5146.2 6.6%2.4 1.420.6
PEID group 80 11.6+.4 42.843.7 2.140.7 1.240.5
tvalue 7.694 17.130 14.931 2212
P value <0.001 <0.001 <0.001 0.029
Tab.3 Comparison of VAS score and ODI score between two groups  (x=s)
Group Time Lumbar back pain VAS score Leg pain VAS score ODI score
PETD group Before surgery 6.32+2.11 8.27+.72 58.6248.52
(n=68) The first day after surgery 2.7541.222 1.9340.582 28.3845.18%
One month after surgery 3.0640.822 2.754.072 13.7244.922
Three months after surgery 2.8530.48% 3.35+1.61% 11.0643.64%
Final follow-up 3.2740.75% 3.494.25% 9.3642.15%
PEID group Before surgery 5.82+1.48 7.28+1.29 62.53+10.73
(n=80) The first day after surgery 2.1840.62% 2.3940.742 25.4746.292
One month after surgery 2.7240.792 2.9541.432 16.3845.242
Three months after surgery 3.1740.592 2.7440.862 13.2643.29°
Final follow-up 3.1710.272 3.0740.712 8.5243.472

Note: Compared with before surgery, 3P<0.05.

3 Discussion

Intervertebral disc herniation often causes severe pain
in patients due to mechanical compression or chemical
inflammation stimulation, severely affecting their quality
of life. Traditional open surgery, with its large trauma and
bleeding, as well as nerve root separation, leads to
increased postoperative complications. In recent years,
with the popularization of the minimally invasive concept
in spinal surgery and the continuous development of spinal
instruments, percutaneous endoscopic lumbar discectomy
has achieved good clinical efficacy in treating lumbar disc
herniation [2-4]. Compared to traditional open surgery,
PELD has the advantages of smaller incisions, less
intraoperative bleeding, faster postoperative recovery, and
fewer complications. Both PETD and PEID are commonly
used procedures for treating lumbar disc herniation. PETD
directly accesses the decompressed intervertebral disc
through the "safe triangle” of the intervertebral foramen,
better preserving the posterior spinal structures,
maintaining spinal stability without disrupting the facet
joints extensively, reducing damage to the paraspinal
muscles and soft tissues, and minimizing vascular injury
[5]. PEID sequentially remove obstructive bony structures
under endoscopic visualization, effectively increasing the
operative space and thoroughly removing the protruding
and displaced intervertebral disc, making the surgery
easier to complete.

PETD allows direct visualization of nerve roots and
the intervertebral foramen, preserves the yellow ligament
to reduce epidural scar formation, and alleviates symptoms
[6]. However, it is technically challenging with a steep
learning curve, demanding high surgical skills [7]. PEID,
on the other hand, is simpler to perform, causes less trauma
and bleeding, provides clear visualization of neural
structures and lesion locations during surgery, and can
address related structural abnormalities such as nerve roots
and lamina simultaneously. However, due to restricted
surgical views, direct visualization of the intervertebral
foramen and nerve roots is challenging, requiring multiple
adjustments of the endoscope or instrument changes
during surgery, which may increase the risk of nerve root
and dural sac overstretching and injury. Some studies
suggest a higher risk of dural sac injury during PEID
compared to PETD [8].

In our study, patients in the PEID group had
significantly less intraoperative blood loss, shorter surgical
times, fewer fluoroscopic procedures, and shorter hospital
stays compared to those in the PETD group. This is
because PEID through the intervertebral foramen can
directly puncture and locate the posterior vertebral plate,
accurately locate it, and do not blindly expand the removal
structure. Therefore, the surgery time is shorter. Moreover,
due to the less removal of the structure after surgery,
although the intervertebral foramen approach may cause
damage to the paraspinal muscles and surrounding soft
tissues, compared to the heavier muscle and surrounding
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soft tissues in PETD, PEID has relatively less pain in the
lower back muscles and shorter hospital stay. No dural sac
ruptures were observed during surgery in either group,
possibly due to the skill level of the surgeons. Moreover,
PEID appears to be easier to perform and learn clinically.

Research indicates that in patients with spinal canal
stenosis, insertion of endoscopic instruments can lead to
narrowing of the space, resulting in nerve root damage [9-
10]. Because the L5-S1 segment is often obstructed by the
high iliac crest, PEID is commonly used for this segment,
while segments above L4-5 have narrower intervertebral
spaces and are less frequently treated with PEID. To
address this issue, the authors adjusted the surgical table
during clinical operations, flexing the hip and knee while
slightly bending the neck and chest to increase the L4-5
space. Additionally, when necessary, partial facet joint
removal was performed under endoscopic visualization to
increase the operative space, allowing for PEID
application in patients with spinal canal stenosis. However,
some studies suggest that in cases of L4-5 spinal canal
stenosis, obstruction by the inner facet joints during sheath
insertion and partial bone removal may cause greater
patient damage [11]. Jiang et al. [12] found that when less
than half of the facet joint is removed, the risk of
postoperative lumbar instability is lower, and it does not
worsen the degree of lumbar degenerative changes. Zhou
et al. [13] suggested that significant effects on lumbar
scoliosis and axial rotation occur only when more than half
of the unilateral facet joint is missing. In this study, no
patients exhibited symptoms of lumbar instability
postoperatively, which may be attributed to effective
removal of obstructive bony structures under endoscopic
visualization. If inadequate operating space was
encountered, multiple removals of bony structures were
performed under direct visualization to minimize the
amount of bone removed and preserve facet joints, thereby
increasing lumbar stability. Compared to PETD, most
orthopedic surgeons are more familiar with the anatomy of
PEID and find it easier to operate.

This study found that VAS scores and ODI on the first
day, first month, third month, and final follow-up after
surgery were significantly lower than preoperative scores
in both groups, with no statistically significant differences
in postoperative VAS scores and ODI between the two
groups, consistent with previous literature [14-15]. These
results confirm that both transforaminal and interlaminar
endoscopic approaches effectively alleviate symptoms of
L4-5 intervertebral disc herniation.

In conclusion, with the advancement of endoscopic
echniques and instrument development, both PEID and
PETD treatments for L4-5 intervertebral disc herniation
yield satisfactory clinical outcomes. However, PEID is
more convenient to perform, minimally invasive, requires
fewer intraoperative fluoroscopy exposures, and provides

higher patient comfort compared to PETD.

In summary, with advancements in endoscopic
technology and instrument development, both PEID and
PETD are satisfactory in treating L4-5 intervertebral disc
herniation. However, PEID is more convenient to perform,
causes less trauma, requires fewer intraoperative
fluoroscopic views, and provides higher patient comfort
than PETD.

Conflict of interest: None

References

[1] Li D, Zhang YC, Zhou CX; et al. Comparison of clinical efficacy of percutaneous
spinal endoscopic transforaminal approach and interlaminar approach in
treatment of L5S1 disc herniation[J]. Chin J Bone Jt Inj, 2023, 38(3): 234-238. [In
Chinese]

[2] Zhu H, Hussain Z, Zhang M, et al. Percutaneous endoscopic lumbar discectomy
for lumbar disc herniation with type Il modic changes[J]. World Neurosurg, 2022,
164: e143-e149.

[3] Yang B, Luo JP, Wang XG, et al. Dynesys internal fixation via bilateral Quadrant
channel assisted intermuscular approach in the treatment of lumbar disc
herniation[J]. J Chin Pract Diagn Ther, 2022, 36(6): 617-622. [In Chinese]

[4] Han K, Tan SS, Zhang Z, et al. Clinical analysis of targeted broken ligamentum
flavum method of unilateral biportal endoscopy in the treatment of lumbar spinal
stenosis[J]. Chin J Gen Pract, 2023, 21(4): 560-564, 571. [In Chinese]

[5] Kapetanakis S, Gkasdaris G, Angoules AG, et al. Transforaminal Percutaneous
Endoscopic Discectomy using Transforaminal Endoscopic Spine System
technique: pitfalls that a beginner should avoid[J]. World J Orthop, 2017, 8(12):
874-880.

[6] Gzay R, Ogur T, Durmaz HA, et al. Revisiting ligament-sparing lumbar
microdiscectomy: when to preserve ligamentum flavum and how to evaluate
radiological results for epidural fibrosis[J]. World Neurosurg, 2018, 114: e378-
€387.

[7] Hsu HT, Chang SJ, Yang SS, et al. Learning curve of full-endoscopic lumbar
discectomy[J]. Eur Spine J, 2013, 22(4): 727-733.

[8] Puvanesarajah V, Hassanzadeh H. The true cost of a dural tear: medical and
economic ramifications of incidental durotomy during lumbar discectomy in
elderly medicare beneficiaries[J]. Spine, 2017, 42(10): 770-776.

[9] Kim JS, Choi G, Lee SH. Percutaneous endoscopic lumbar discectomy via
contralateral approach: a technical case report[J]. Spine, 2011, 36(17): E1173-
E1178.

[10] Yang H, Li PF, Jia N, et al. Effect and effectiveness analysis of different
approaches of transforaminal endoscope on extirpation amount of nuclues
pulposus[J]. Chin J Reparative Reconstr Surg, 2018, 32(7): 933-940. [In Chinese]

[11] Yoo JS, Patel DS, Hrynewycz NM, et al. The utility of virtual reality and
augmented reality in spine surgery[J]. Ann Transl Med, 2019, 7(Suppl 5): S171.

[12] Jiang Q, Ding Y, Liu JY, et al. Finite element simulation and biomechanical
analysis of fully endoscopic precisely laminectomy decompression[J]. Chin J
Tissue Eng Res, 2020, 24(12): 1891-1896. [In Chinese]

[13] Zhou Y, Luo G, Chu TW, et al. The biomechanical change of lumbar unilateral
graded facetectomy and strategies of its microsurgical reconstruction: report of 23
cases[J]. Natl Med J China, 2007, 87(19): 1334-1338. [In Chinese]

[14] Yang XJ, Zheng YH, Chen XD. Comparison of two approaches for endoscopic
discectomy of lumbar disc herniation[J]. Orthop J China, 2021, 29(17): 1553-
1557. [In Chinese]

[15] Song XL, Wang HJ, Huang PB, et al. Comparison of percutaneous endoscopic
fenestration discectomy and transforaminal discectomy for lumbar disc
herniation[J]. Chin J Minim Invasive Surg, 2021, 21(5): 405-409. [In Chinese]

Submission received:2024-01-16 / Revised: 2024-03-18



FEIGRFFT 2024 455 A% 37 %5 58 Chin J Clin Res,May 2024, Vol.37, No.5 - 685 -

AR BB AENBEIRIT Ly s HER L5 HAE BT 24

K, WAL, IhEE, FE
A BE LR 2 R e 2 S — BE B R, VLU % 223001

WE:HE  WEHEENE T A ABIGIT L HEE M2 BIENIGRARIT S, s BUBPEER: 202045 1 A &
2023 4 6 H e 5t BRI 2= B Jm ME L8 — BE ey 1 148 5] L, M (] 228 i /B, Horh 68 19115 FH 48 F2 P 5
HEMEFLA FEAER] ST BRA (PETD) JA97 (PETD 41 ) , 80 {3l 5% FH 48 Bz P A MEAR 8] A A (8] £ YT B A ( PEID) 3557
(PEID 41)  LLEPI AL TR B ] AR A B0 vk i, AR b it 32 R 5 3 B ) 80, I IR YT 3%, 2 AR AR W HE
Oswestry DI GERRAFHE 40 (ODI) FERRE VAS 174y, &R WAL EREY 6~36 A, F R viafE 21.6 A~ H .
PEID 2T ARHFE] AR F @ ik g5 R i i it S AR5 A Bl (8] 20 F PETD 41, 22 A Gt 24 & L (P<0.05) . ¥
HAARESE 1 R 1AH 34 H DA KRBEDTI R BRI VAS 3743 K ODI 343 AR Fiile s (P<0.05) , {H i 21 7]
WA 2E S G2 L (P>0.05) . PETD ik B %5 PEID H W2 R ICH I 5 X (95.6% vs 93.8% , X* =
0.016, P=0.898) . &5it HH NG T AP ABII T B RGAYT Ly HE ] £ 28 1 5E , {3 PEID 41 F AR} [a] 545 , i
FRUCETE /D, REAG 5540 J T AR 1 [R] B pR e st [

KR MEHERIA S T s BRI RN HEMFLARE ; HERSEIBRA ; HEAR A A B

HmES#E: R681.5 THFRIDAD: A XEHS: 1674-8182(2024)05-0685-04

Efficacy of different approaches of spinal endoscopy in the

treatment of L intervertebral disc herniation
ZHU Hai, XU Yongyi, SUN Xuan, JI Feng
Department of Orthopedics, The Affiliated Huai’an No.1 People’s Hospital of Nanjing Medical University, Huai’an, Jiangsu 223001, China
Corresponding author: XU Yongyi, E-mail: yongyixu@ 126.com
Abstract: Objective To compare the clinical efficacy of two approaches under spinal endoscopy in the treatment of L, 5
intervertebral disc herniation. Methods A retrospective analysis was performed for 148 patients with L, 5 intervertebral
disc herniation treated in The Affiliated Huai’an No.1 People’s Hospital of Nanjing Medical University from January 2020
to June 2023. Among them, 68 cases were treated with percutaneous endoscopic transforaminal discectomy ( PETD
group) , and 80 cases were treated with percutaneous endoscopic interlaminar discectomy ( PEID group). Surgical time,
intraoperative fluoroscopy frequency, intraoperative bleeding volume, postoperative hospital stay, and clinical efficacy
were compared between two groups. Preoperative and postoperative lumbar Oswestry dysfunction index (ODI), VAS
score for lower back and leg pain were compared. Results Patients in both groups were followed up for 6-36 months,
with an average of 21.6 month. The surgical time, intraoperative bleeding volume, postoperative hospital stay, and
intraoperative fluoroscopy in the PEID group were significantly lower than those in the PETD group ( P<0.05). The VAS
scores of lower back and leg pain and ODI scores in the two groups at the first day, one month, three months and the last
follow-up after operation were improved compared with those before operation ( P<0.05), but there was no significant
difference between the two groups (P>0.05). There was no significant difference in the excellent and good rate between
the PETD group and PEID group (95.6% vs 93.8%, X*=0.016, P=0.898). Conclusion Both approaches under
spinal endoscopy can effectively treat L, 5 intervertebral disc herniation, but the PEID group has shorter operation time

and fewer fluoroscopic times, which can effectively shorten the operation time and anesthesia time.
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551K A3 A DL BOR W U s BB T
VAS P53 . T VAS 3¥53 [ ODI ¥y I8 2535, 2 5% A
Gt #E L (P<0.05) s {H 241 [b) b A 22 57 T4 ih2#
HX(P>0.05), WLik3,

2.4 MacNab 77 & 3 4F K B 5 B AR 96 o B
MacNab A7 fEPEM I R 7 2L, PETD 418835 0 KR N
95.6% (65/68) ,PEID i KL %K 93.8% (75/80) ,
PIHEBER R RER LG E L (X°=0.016, P=
0.898) o WZH & AR rp 81K Hh B ph 2 AR A A L K
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PERREST AR A R BUAH S K AE , Bl 15 39 18]
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Tab. 1 Comparison of general information between two groups

o " Bk ARG P
il BB ] (Barmo (A ax)
PETD 41 68 40(58.8) 50.25£15.76  3.28+1.47
PEID 41 80 42(52.5) 47.80+14.12  3.78+1.88
X2/t 0.595 0.997 1.814
P& 0.440 0.320 0.072

K2 PIHFPAMKCIEIRILE  (3+s)
Tab. 2 Comparison of operation related indicators

between two groups  (x+s)

At FAREE ARPER REERE

AP ) (min) W RECD
PETD 41 68 13.9+£2.1 57.5+6.2 6.6+2.4 1.4+0.6
PEID 2H 80 11.6x1.4 42.8+3.7 2.1+0.7 1.2+0.5
¢ H 7.694 17.130 14.931 2.212
P14 <0.001 <0.001 <0.001 0.029

3 W4l VAS T4 A1 ODLITARELER (47, xs)
Tab. 3 Comparison of VAS score and ODI score

between two groups (point, x+s)

ey wy
a5 i PTTVAS RS op gy
PETD 4 AHi 6.32+2.11  8.27+1.72  58.62+8.52
(n=68) ARIEH 1K 2.75£1.22*  1.93+0.58°  28.38+5.18°
RE1TAH  3.0660.82*  2.75+1.07*  13.72+4.92°
ARE3MH  2.85+0.48"  3.35+1.61°  11.06+3.64"
RIKBEDT 3.27+0.75"  3.49£1.25"  9.36+2.15"
PEID 4 AHT 5.82+1.48  7.28+¢1.29  62.53+10.73
(n=80) RIFH 1R 2.18£0.62°  2.39+0.74  25.47+6.29°
ARIFETAH 2.72£0.79*  2.95+1.43*  16.38+5.24*
AKFE3ANH  3.1720.59°  2.74+0.86°  13.26+3.29°
ARIKBEV 3.17+0.27°  3.07+0.71° 8.52+3.47°

T SR AL, " P<0.05,
33 #

P[] 25 5 1A 22 PR LA s 30 s 2 48 o
PR BUR B R BN T E R AR T i, (B IT
FABM TR HIZE s E SR EHAE I L
JEME Z o AR KE A A R B A A S DL A A
PR AT i, 245 Bz T T P S LT BRI 7
V] 5 2 R A T AR B B e R R L R
GEIFRFARBN G/, A i, RJEWRE P, AR5
Ko/ PETD Fil PEID iy WA ] 45 2 0 )
JHAS . PETD @i #E ] FLAY “ 224 =7 HHEEA
U P AR (] 35, 8 B 47 b O B B A 5 O S5, NI G
R FTAR T O B AL AR T SR B3 4 B A
UL, I8 AR %o JUL PA) 26 41 40 J% 1 485 #9452 405° 5 PEID A A
N LT IR L BRI BS54, AN B HY K&

BREE A RGN BEREZS e, 500 s bk o th A%
7 BRI TE) 28, o TR 28 ) 5 il

PETD ] P 22058 5] 4o 2 AR FIAE ] £L, mT £ B9 8¢
TR RE B AN IR TR I, AR IR 5 (R
i, 2 o 2R BE U, X TR ERAEH R Bk
PEID #2AEFRIE A4 /0N | 12, A o] 38 b W 22 %)
T2 SRR K AR 57 B, T i) IR Ak B s 2 AR AR 5 A
K LEF TN o AR T T ARV BRI, 132 O A A £L
KA AR TR | 5 2 2 YR R 2 P Bl s R g ok
SERCTA, X AR K R S 4% 5t A4 7, 1448 403 XL
Ko DRIUL, A 2FFFFTHE 1 PEID A o 453 6 B 4 (1
KUK 1 PETD 5% PEID 20 % A i . A
B[] A H B IR B L B AR S5 4 B B (] 35 20 F PETD
2R R PEID T B 42 28 il 2 o7 )i B ME AR, 5
SENE,ANE B KR EBREEH , BT AT AR 556, A
Ja R Bres i /b, B AR PEID XfFHESZ LA & JH
FEL A U B3, (AR S PETD 2 fil {IL PR A J] i et
AL e N s S ISR ST PR E 2 N SR
BErF )4 o PO ZH BB 3 R it o R A S i Y, X
A RES TR BRI B A 6 i AR AR s VR
& ,PEID B35 Tl RIRE S %), A BRERE
YA BRI AAE

WF5T 2 I, A ] PR P25 J 3, 7 P el i 5 A
Ja il FAs A g A 2R o N Ly~ S,
5 BEAT v BE S B , BT LA PEID % W T Ly ~S,
B, Ly S DL b BeMEAR (] BR A A, B A B
Xtk A ) R, 5 7 e PR ol T R R R 3%, Ji 1
Jit T L 250 5 e e o R A, 3K L s IR, [ B o 2
AR P T 2, 7F N B B0 T BB 4 3T %8,
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