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Comparison of Clinical Efficacy between Neuroendoscope and Microscope
Transsphenoidal Approach Surgery for Pituitary Adenomas and Analysis of
Risk Factors of Cerebrospinal Fluid Leakage during Operation™

CHEN Jia, WAN Yong, LUO Wei-jian, CHEN Dong, ZHAO Yong-yang, HU Ji-liang”
(Department of Neurosurgery, Shenzhen People's Hospital, Shenzhen, Guangdong, 518000, China)

ABSTRACT Objective: To compare the clinical efficacy of microscope or neuroendoscope transsphenoidal approach surgery for
patients with pituitary adenomas, and to analyze the risk factors of cerebrospinal fluid leakage during operation. Methods: The clinical
data of 178 patients with pituitary adenomas who underwent surgery in our hospital from March 2018 to February 2022 were
retrospectively selected. 178 patients were divided into group A (microscope, n=91) and group B (neuroendoscope, n=87) according to
different surgical instruments. The effective tumor resection rate, clinical indicators, the incidence of cerebrospinal fluid leakage during
operation and the incidence of postoperative complications were compared between the two groups. According to whether cerebrospinal
fluid leakage occurred during operation, it was divided into cerebrospinal fluid leakage group and no cerebrospinal fluid leakage group.
The risk factors of cerebrospinal fluid leakage during operation were analyzed by univariate and multivariate Logistic regression. Results:
The operation time and hospital stay of the group B were shorter than those of the group A, and the amount of intraoperative bleeding
was less than that of the group A (P<0.05). There was no significant difference in the effective tumor resection rate between group A and
group B (P>0.05). The incidence of cerebrospinal fluid leakage during operation and postoperative complications of the group B were
lower than those of the group A (P<0.05). Cerebrospinal fluid leakage during operation in patients with pituitary adenoma was related to
reoperation, tumor size, age, tumor texture, American Association of anesthesiologists (ASA) grade (P<0.05). The tumor size was huge
adenoma, reoperation, and the tumor texture was tough were the risk factors for cerebrospinal fluid leakage during operation in patients
with pituitary adenoma (P<0.05). Conclusion: Microscopeand neuroendoscope transsphenoidal surgery for pituitary adenomas has the
same therapeutic effect, but neuroendoscope surgery can shorten the operation time, hospital stay, reduce the amount of intraoperative
bleeding, reduce the incidence of cerebrospinal fluid leakage during operation and postoperative complications. In addition, the tumor
size is huge adenoma, reoperation, and the tumor texture is tough are the risk factors of cerebrospinal fluid leakage during operation in

patients with pituitary adenoma.
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Table 1 Comparison of clinical indicators between the two groups(xs )

Groups Operation time(min) Amount of intraoperative bleeding(mL) Hospital stay(d)
Group A(n=91) 109.24+14.68 68.79+6.57 8.77+0.61
Group B(n=87) 87.16+13.39 53.06+5.88 6.91+0.53

t 10.470 16.805 21.675
P 0.000 0.000 0.000
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Table 2 Comparison of effective tumor resection rate, intraoperative cerebrospinal fluid leakage rate and postoperative complication rate

between the two groups [n( % )]

Incidence of Incidence of postoperative complications
Effective tumor cerebrospinal fluid
Groups . . Intracranial . Cerebrospinal fluid o
resection rate leakage during . . Electrolyte disorder Total incidence rate
. infection leakage
operation
Group A(n=91) 87(95.60) 20(21.98) 2(2.20) 5(5.49) 5(5.49) 12(13.19)
Group B(n=87) 84(96.55) 9(10.34) 1(1.15) 2(2.30) 1(1.15) 4(4.60)
x 0.106 4.414 4.011
0.745 0.036 0.045

R3 BERRSN

Table 3 Univariate analysis(n, % )

Cerebrospinal fluid No cerebrospinal fluid
Factors x P
leakage group(n=29)  leakage group(n=149)

Age(years) <60 20(68.97) 59(39.60) 8.482 0.004
=60 9(31.03) 90(60.40)
Gender Male 16(55.17) 80(53.69) 0.021 0.884
Female 13(44.83) 69(46.31)
Tumor size Microadenoma 6(20.69) 58(38.92) 9.458 0.009
Macroadenoma 9(31.03) 59(39.60)
Huge adenoma 14(48.28) 32(21.48)
Reoperation Yes 21(72.41) 51(34.23) 14.695 0.000
No 8(27.59) 98(65.77)
Secretory type PRL 6(20.69) 25(16.78) 1.672 0.797
GH 7(24.14) 28(18.79)
ACTH 6(20.69) 26(17.45)
TSH 0(0.00) 1(0.67)
No function 10(34.48) 69(46.31)
BMI(kg/m?) <24 7(24.14) 61(40.94) 4.194 0.123
24~28 9(31.03) 47(31.54)
=28 13(44.83) 41(27.52)
Complicated with hypertension 7(24.14) 19(12.75) 2.523 0.112
Complicated with diabetes 5(17.24) 11(7.38) 2.884 0.089
Complicated with coronary heart disease 4(13.79) 9(6.04) 2.155 0.142
Complicated with chronic respiratory diseases 6(20.69) 13(8.72) 3.645 0.056
ASA grade I grade 7(24.13) 69(46.31) 9.706 0.007
1I grade 8(27.59) 48(32.21)
IIT grade 14(48.28) 32(21.48)
Tumor texture Tough 23(79.31) 47(31.54) 23.123 0.000
Soft 6(20.69) 102(68.46)
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Table 4 Assignment situation
Factors Assignment
Age <60 years=0, =60 years=1
S Microadenoma=0, macroadenoma=1, huge adenoma=2
Reoperation No=0, yes=1
ASA grade I grade=0, II grade=1, III grade=2
Tumor texture Soft=0, tough=1
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Table 5 Multifactor analysis of cerebrospinal fluid leakage in patients with pituitary adenoma during operation

Indicators B SE Wald P OR 95%CI
Tumor size was huge adenoma 0.336 0.294 8.639 0.000 1.562 1.318~1.827
Reoperation 0.298 0.237 7.268 0.001 1.381 1.143~1.581
Tumor texture was tough 0.324 0.251 8.163 0.000 1.446 1.289~1.607

AR GO REIEROT . 2RI T ARG AR,
FEr ey 7 N R B 2 52 Bl R 2 (o FR A i 258036 74X
AR T 05 BT B, PR, TR C SOk T8 (4 iR 8 i)
IR, FERMZ LA™, NS BRETT 5
FARBRAEZEIAH AT AT, MM FARE AR, B4
B T A H IR F AT PG AT - AR, 1k
2 7 i 5 SRR BRI = T, LR P 23 i 7 A
B, HATTE R B B0 B AT R, B 5
AR R L P2 56, 2 T R o TG 0 2 2 S AR
R B EE  fEHEAT KR SMUE F AR SRR, ok Bl %
W DX RIS B R BREE T AT TR R T p
S T B A i) X O, AN 25 5 S BN T BT, A H
PRI RAE R A KU M N BT SE LT AR ERAE B LS
FETINBE T BT A IR UTRA SOOUET | RRA% 5T ki B B Y
AT ARALES 5[] of 4ot 28 P BEAABRIN , X A A B 458 475 i A X 58
U, DM AR S 3 X L T o 5 B 2 o A T AR DT BR T A
JBRTR Al PR 7288, A A e PR AR A B e PR 2%

MABFTERI L RKT , R aS T 22 S A B T AR DI B ot
PRBRIE , IR A IR R A Y B R N BT TR S T
AT AT s 18] B S T e B AR R AP i i
FEDGH B/ LA AT e BRI 2 PR i 22 B A ), TR
BRI 5 T8, AR IS G v PR R b RS A T
O, W TR i A A R AR T AR R K
S ARFEAEBE S [R)0C7 BIEFEEERGE R M N AR
R WG A 2P R R I SO R AR R . P RER AR R T
7 EIESE NI O, A B T RS B RAE Y
JRUBSEA SRS, S A R A T Wk P A AR L 2L 2, B
AR TR R, TR 58k R ISR R IR
AN AR PR J , AT I PR AR /s>, R A ]
FHEAN IR E BB W . AR UBIESE o, 178 iz TR 1Y
B, A 29 IR T R LE IR , A RN 16.29% . B4
UCHIFTE BT R R A A R T AR S I R AT 04, 4R R

718 < BRI /N L RIRE | PO TAR R ot Ay ) e T (A
SR AR R A IR ) fe b PR RSB TR A K R
R SRR, I 0 (R R , S E TR, B 5 i
I RS P s 155 T T g LIBR i , W o0 55 588 ) it A, 488 e
T AR PR W AR U TR T A g ZH 4 1

PRI AR , 55 R 2 , VIBR AR e b S B R B , 1

T A R W A RG24 g S kg ) 4 s R S

FEBE R, VIBRMERE A, S Zy 38 o R e e XU 7
Li TR, BB SR N BT T 2 SR TARDIBR (A

JRIRE RS T RCRAR S (B N T FARTESR LT AW ] AEBE

R a] , P A R G AL B AR PP IR WG 2 2 AR I RE

KA AT S A S o b, hRa /N E R IR | K

TR e S Ay ) T A R AL AR v R A I TR 4

RIZR , 7 e A2 A6 A 1) A S A 3L, LD A o o 5 VR s 1)

% % 3 ik ( References)

[1] Cui Y, Li C, Jiang Z, et al. Single-cell transcriptome and genome
analyses of pituitary neuroendocrine tumors [J]. Neuro Oncol, 2021,
23(11): 1859-1871

[2] Ding ZQ, Zhang SF, Wang QH. Neuroendoscopic and microscopic
transsphenoidal approach for resection of nonfunctional pituitary
adenomas[J]. World J Clin Cases, 2019, 7(13): 1591-1598

3] RéhA2, 22, 2 &, F A2 A5 LB T2 RENLT KRGS
BT b IR I 0 R RO e R At AR (D). 16 R AR S BA
B34 &,2021,20(11): 1185-1188

[4] B4, REER, WAL, F A2 AR TEFERBRR T AR
WA B E oM B RRMG A XART 0] R EA R F F R,
2022, 42(5): 313-317

[5] Ye Y, Wang F, Zhou T, et al. Low complication rate of sellar
reconstruction by artificial dura mater during endoscopic endonasal
transsphenoidal surgery [J]. Medicine (Baltimore), 2017, 96 (52):
€9422

[6] *F B &M i AE . P B SRR S 9T B R )] PR E



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol22 NO.24 DEC.2022

- 4699 -

F e &, 2015, 95(5): 324-329

(7] ¥, F4h, T, 5. W Z2 A T 2 R 8 EARRT ERB
# i E,NE, R Z ATIL 69 a R s 5 2 [J]. ARAEHE
3R, 2018, 18(2): 289-292

[8] Ito H, Onodera H, Sase T, et al. Percutaneous transluminal angioplasty
in a patient with internal carotid artery stenosis following gamma
knife radiosurgery for recurrent pituitary adenoma[J]. Surg Neurol Int,
2015, 6(Suppl 7): S279-S283

[91 Hondronikos N, Alomari A, Schrader M, et al. Rhinological
Consequences of Microsurgical Endonasal-Transsphenoidal Surgery
for Pituitary Tumors[J]. Exp Clin Endocrinol Diabetes, 2021, 129(3):
157-162

[10] Bryl M, Woyniak J, Dudek K, et al. The quality of life after transnasal
microsurgical and endoscopic resection of nonfunctioning pituitary
adenomal[J]. Adv Clin Exp Med, 2020, 29(8): 921-928

[11] MREE, &, 55 k. W E RSS2 A LMEL T 2 7%
N FeF R R IE th K616 JRIT AT e 7 [J]. P B 345 2249 2 9
#4 &, 2016, 21(7): 307-309

[12] &7, EZA&Fe. REMAF KRG EERHGIT BRI 097 HILT

[0]. P B9 16 R 5 AL, 2015, 22(8): 578-581

[13] Regmi D, Thapa A, Kc B, et al. Endoscopic Endonasal
Transsphenoidal Approach to Pituitary Adenoma: A Multi-
disciplinary Approach[J]. J Nepal Health Res Counc, 2017, 15(2): 174-
177

[14] ;zzy,ﬁﬂ&* i, F ARH B A2 AR T RE AN IR
ERBEIE]. P4 zﬁlv 2972 &, 2017, 33(5): 494-497

[15] &4, m%, Hik, F AZ NS BT 2 A8 KB IR
Kig I7 B ARG UL A 7 209 3T [T]. A4k E 3, 2022, 43(3): 629-633

[16] skidde. 22 FMNTAY 22 NABL T K697 13 M SRR W 2R [T].
WG RAY 2 9 F 4 &, 2021, 26(5): 385-387

[17] Wen G, Tang C, Zhong C, et al. Mononostril versus Binostril

Endoscopic Transsphenoidal Approach for Pituitary Adenomas: A
Systematic Review and Meta-Analysis [J]. PLoS One, 2016, 11 (4):
€0153397
| 587, B RM, P BT F 2 RAASA 2 NEF AP R T
A& 77 E ARG 69 77 2 [T]. F B s AP 250 4 &, 2021, 26(2):
117-118
1 BEN, TRRR, N, . B R AR E N T ERB %

Ko 75 RBFRI). Vs fidb 22 91 2 &, 2019(2): 134-139

[20] Mgller MW, Andersen MS, Glintborg D, et al. Pituitary adenomalJ].
Ugeskr Laeger, 2019, 181(20): V05180331

[21] Zhou Z, Zuo F, Chen X, et al. Risk factors for postoperative
cerebrospinal fluid leakage after transsphenoidal surgery for pituitary
adenoma: a meta-analysis and systematic review [J]. BMC Neurol,
2021, 21(1): 417

[22] Xue H, Wang X, Yang Z, et al. Risk factors and outcomes of
cerebrospinal fluid leak related to endoscopic pituitary adenoma
surgery[J]. Br J Neurosurg, 2020, 34(4): 447-452

[23] Kim EH, Moon JH, Kim SH. Clipping Technique for the Repair of
the Intraoperative  Cerebrospinal  Fluid Leakage  during

Transsphenoidal Pituitary Tumor Surgery [J].

(Hagerstown), 2019, 17(4): 382-388

[24] Huang X, Zhang X, Zhou J, et al. Analysis of risk factors and

Oper Neurosurg

preventive strategies for intracranial infection after neuroendoscopic

transnasal pituitary adenoma resection [J]. BMC Neurosci, 2022, 23

(1): 1

1 B, iR, R ERARY -4 k . ZENFT AR HTF K
Fhewfk 34 T JE 58 BRI [T ] R 5K, 2022, 34(2): 142-145

[26] FhEAE, 537, PR, F %m A A AR R A
R IT AT o B G ARAR 244, 2021, 29(5): 565-568, 580

[27] &#47, 3048, BAR, F. BRE TR DA ZFEARERE D

PR R e em A [J]. Ve sAY 22 904 22 &, 2022, 19(2): 156-161, 166

(b8 4713 1)
[24] Lemaire F, Audonnet S, Perotin JM, et al. The elastin peptide

VGVAPG increases CD4" T-cell IL-4 production in patients with
chronic obstructive pulmonary disease[J]. Respir Res, 2021, 22(1): 14

[25] Meng ZJ, Wu JH, Zhou M, et al. Peripheral blood CD4+ T cell
populations by CD25 and Foxp3 expression as a potential biomarker:
reflecting inflammatory activity in chronic obstructive pulmonary
disease[J]. Int J Chron Obstruct Pulmon Dis, 2019, 14(2): 1669-1680

[26] Wang X, Zhang D, Higham A, et al. ADAMI5 expression is
increased in lung CD8" T cells, macrophages, and bronchial epithelial
cells in patients with COPD and is inversely related to airflow
obstruction[J]. Respir Res, 2020, 21(1): 188

[27] Grigoletto I, Ramos EMC. Systemic Cytokine Profiles of CD4" T

Lymphocytes Correlate with Clinical Features and Functional Status

in Stable COPD [J]. Int J Chron Obstruct Pulmon Dis, 2020, 15(1):
2931-2940

[28] Kadushkin A, Tahanovich A, Movchan L, et al. Nortriptyline
enhances corticosteroid sensitivity of blood T cells from patients with
chronic obstructive pulmonary disease[J]. J Physiol Pharmacol, 2021,
72(5): 159-163

[29] Rodrigues SO, Cunha CMCD, Soares GMV, et al. Mechanisms,
Pathophysiology and Currently Proposed Treatments of Chronic
Obstructive Pulmonary Disease[J]. Pharmaceuticals (Basel), 2021, 14
(10): 979

[30] Zhu R, Xie X, Wang N, et al. The T helper type 17/regulatory T cell
imbalance was associated with Ras-GTPase overexpression in patients
with pulmonary hypertension associated with chronic obstructive

pulmonary disease[J]. Immunology, 2019, 157(4): 304-311



