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resection GL%ﬂ@;N complete 1138 near total resection & PFS E]giﬁ 94.7% LLaﬂuﬂ@:N partial resection q PFS
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Abstract

Long Term Outcome for Surgical Resection of Pediatric Spinal Lipoma in Kecmh: 20 Years
Experience

Prem Kamolamnuaykit, M.D., Kusawadee Juengsirakulwit, M.D., Jiraphorn Amornfa, M.D.

Neurosurgery unit, Department of Surgery, Faculty of medicine, Chulalongkorn University, Bangkok, Thailand

Background: The optimal surgical approach for spinal lipoma remains controversial, particularly in
asymptomatic patients. Factors contributing to an increased risk of TCS require further investigation.

Objective: This study aims to analyze the long-term outcomes of patients with spinal lipoma who
underwent surgery at King Chulalongkorn Memorial Hospital and identify factors associated with an increased
risk of developing TCS.

Methods: A survival analysis was conducted on pediatric patients with spinal lipoma who underwent
surgery at King Chulalongkorn Memorial Hospital. Data were retrospectively reviewed for patients who un-
derwent surgery between September 2003 and September 2023 (20 years).

Results: Among 69 patients with a mean follow-up period of 9.6 years, the mean time to progression
was 15.7 years, with a progression-free survival (PFS) rate of 84.1% at 19years. The time to retethering
ranged from 2 to 17 years after the initial surgery. When analyzing risk factors for TCS, asymptomatic pa-
tients had a PFS of 86.7 %, while symptomatic patients had a PFS of 79.2%, with no statistically significant
difference (p = 0.519). The PFS rates for different spinal lipoma types were as follows: dorsal (50%),
transitional (78.6%), chaotic (94.4% ), and terminal (89.5% ), with no significant difference (p = 0.157).
In terms of the extent of resection, patients who underwent complete or near-total resection had a PFS
of 94.7%, while those who underwent partial resection had a PFS of 77.3%, with no significant difference
(p = 0.071). However, when stratified by cord-sac ratio, PFS rates were 100% for < 0.3, 92.7% for
0.3-0.5, and 50% for > 0.5, demonstrating statistical significance (p = 0.002).

Conclusion: The long-term outcomes of spinal lipoma patients who underwent surgery at King Chul-
alongkorn Memorial Hospital showed a PFS rate of 84.1%. The cord-sac ratio was the only significant factor

associated with an increased risk of developing TCS.

Keywords: Spinal lipoma, Tethered cord syndrome, Long-tern outcome, Progression-free survival,
Cord-sac ratio
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msﬁﬂmﬁﬁﬁﬂm Progression free survival
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Kaplan-Meier method Wae Log-rank test

wan1sfAnuy (Result)

3.1 Preoperative and Early postoperative status

InMsnUMIUnTsEIsudLEeu fusney
2546 89 fugeu 2566 931 20 U lanauuseans
Wanua 133 578 ﬁﬂﬂaaﬁmwfﬁwmmsﬁmiﬁ’mﬁaﬂiu
MsAnwIvLR 69 18 WumAme 32 AU A

37 au lnegtheiiongwde 2.1 U ludssynsi@nud

AuAgteaiungue1nsdu 8 au lén VACTERL
2 919, anorectal malformation 2 $1¢ LLazﬂﬁjm
AuAnUNABY IeuA OIS, cloacal extrophy, hip
dysplasia, caudal regression syndrome o&19a%
1518 dnsuUsennves spinal lipoma Usenausig
dorsal, transitional, chaotic, WLag terminal type
Jeway 5.8, 40.6, 26.1, kag 27.5 auasu dfUae
7 lifmnuinunfiniessuuUszamuionistuaie
45 518 H01NSHAUNG 24 978 Usenausie motor
weakness 5888z 18.8 sensory deficit S8ay 10.1
urological deficit Sepag 27.5 (M157471 1)

Uszannuas spinal lipoma lunsdneniileuds
aonsdiu 4 Usvinv mu classification 189 Pang 1nel
Tunsnuniliangu fatty filum Adudiumisves
terminal type aonlu a1ndtae 69 aw 1l dorsal
type 4 AU (5.8%) transitional type 28 Ay (40.6%)
chaotic type 18 AU (26.1%) Lag terminal type 19
AU (27.5%)
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d93U extent of resection wusladu com-
plete %38 near total resection Sovay 30.2 Lag

subtotal resection 5eway 69.8 wagludIuvad cord-

v A a

sac ratio Ma9ANHIFRIALRAYRYN 0.45 + 0.15

Y

o Y &
M1379N 1 ﬂ@ﬁaw%iﬁ%ﬂaﬂﬂiz?ﬁﬂi

wazlunsAnwilnMzunINgounaIaINAITHIAALAR
Fulugthe 5 518 Anlufesas 7.2 unausn 1 578
cerebrospinal fluid leakage 2 18 Uan@nite 1 518

wazfnalumaiudaaiy 1 578 (157199 1)

Characteristics Value
Demographics
Sex (%)
Male 32 (46.4)
Female 37 (53.6)
Age, months
Range (Min-Max) 1-180
Mean (SD) 25.23 (38)
Associated syndromes (%) 8 (11.6)
VACTERL 2 (2.9)
Others 6 (8.7)
Type of Lipoma (%)
Dorsal 4 (5.8)
Transitional 28 (40.6)
Chaotic 18 (26.1)
Terminal 19 (27.5)
Clinical Presentation (%)
Symptomatic 24 (34.8)
Asymptomatic 45 (65.2)
Cutaneous manifestations (%) 63 (91.3)
Mass 57 (82.6)
Skin dimple 9 (13)
Skin tag 3 (4.4)
Neurological Presentations (%)
Motor weakness 13 (18.8)
Sensory deficit 7 (10.1)
Urological deficit (%) 19 (27.5)
Extent of Resection (%)
Complete/Neartotal resection 19 (30.2)
Subtotal resection 44 (69.8)
Cord-Sac ratio
Range (Min-Max) 0.2 - 0.79
Mean * SD 0.45 +£0.15
Complications (%) 5(7.2)
Wound complications 1(1.4)
CSF leak 2 (2.9)
Others 2 (2.9)
Follow up duration, years
Range (Min-Max) 2-20
Mean = SD 9.6 £ 4.7
Retethering (%) 11 (15.9
Duration to retethering, years
Mean = SD 8.6 +4.4
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Tudiuvesszeznanilglunisinniun1ssny
finadeegn 9.6 U lnglurniiudoyaiviesses
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§151971 2 Early postoperative status 31NATSARAINAITSAB 1WA 6 LHBWLINHRAINTITHIAR

Early postoperative status Stable Improved Worsened
Postoperative Neurological status (%) 65 (94.2) 2 (2.9) 2 (2.9)
Postoperative urological status (%) 63 (91.3) 0 6 (8.7)

3.2 Retethering-free survival analysis
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sl sTemae
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dwsunguiseuiisu cord-sac ratio bAdN13
wiangueonidu 3 nau euA cord-sac ratio < 0.3,

0.3-0.5 wag > 0.5 @il PFS ajfil 100%, 92.7%, waz

Y
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wan1sdv¢ (Discussions)

4.1 asUwaawss:g:g10u0vWUo8 spinal lipoma

n1sAnuElaUsTRiu nadns AouLaznds
H1dnveeUae spinal lipoma 59uR9NTIATIENR
Retethering-free survival laglt Kaplan-Meier uag
Cox Regression Analysis TugsanisAnaung
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FUNUSNI9AIU anatomy V4 lipoma AU cord 813
HHanon1sHIAn LardIUNAADNAANS LUTLEE81)
1§ @iludruvosnianyuiiues neural placode 44
nsAnwdorndunaunainnsvaufinausside
(congenital cause) UNNIE@UNANIAG WU NS
ReSseaduuszam (mechanical cause)”

Tundues extent of resection uifinngudilasu
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AnunTinuan SunesmsAnEn e extent of resec-
tion UNaRBERIINISIAA tethered cord syndrome™'®
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d113U cord-sac ratio WU31A1 cord-sac ra-
tio ndwNIARAUFuNUSoE1slTBdAY U PFS
(p = 0.002) Felddoasulndifssiufunaissnis
Anwy18,19-21 Iﬂaﬂﬁju‘ﬁ'ﬁ cord-sac ratio < 0.3 &
PFS 100%, nau 0.3-0.5 i1 PFS ol 92.7% Tuvniz

P

i ﬂﬁju‘ﬁﬁ cord-sac ratio > 0.5 & PFS G‘]I’ijmﬁm
50% Tnedlofiuiunisinwives Pang wazas’™
WU Iuﬂﬁjuﬁl cord-sac ratio < 0.3 wag 0.3-0.5 3
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AINAIAU) 1uﬂ6ju17i cord-sac ratio > 0.5 T WU
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Mndoyafananaziiuldin Sadenaneqedieiids
Name cord-sac ratio LA VUIAVBY cord, residual
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sac 1319y wunsvi duraplasty Rezdawasi
cord-sac ratio waz PFS 1§ Feflaivananisdne
ﬁaﬁuayumﬂﬁuﬁuﬁmm thecal sac lngn15vin
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\in retethering leu s pia to pia w393
wouATIndIInn1sHFadse1adulseiiuiides

yMnsEnenely

asu (Conclusion)
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Type of spinal lipoma #1u classification

299 Pang wazang’ @1usanuslandu 4 Useinndail

1. Dorsal Lipoma

1w dorsal lipoma #fiesenluiuazdaneiu
HuRaEu dorsal vasludundsusaas lumbar spinal
cord whifu uazagliilugaieiutats conus Tas
dunvsanvenidesenluiy ludunds wazibery
lydundsaziiidunusogsdnauisenin fusion line
Fadnwares fusion line T o1aildnuwasdiuinas
W3993N1L0 InBazuUaleny1ad1ves dorsal nerve
root, nerve root Lag lipoma 89NN Karhuie
sonlutfuriaiezldfinsinzdu nerve root wise
USNUNNLI8Y dorsal nerve root la9ias lne
lipoma azdaRnduA Ul (stalk) AMUNEINIU
defect voudovludunds lideusefu extradural
fat

2. Transitional lipoma

#1U rostral V84 transitional lipoma Hdnwalg
AaneAdaniu dorsal lipoma lngaztiiuasulunves
dosenudaenanladundsdaausiu fusion line
wag lipoma azlallugaiendu nerve root wiiema
1983 dorsal nerve root Wslu transitional lipoma
92997 dorsal lipoma assiiiesenluuazinie
Auledunasluauisuane conus Inguauves lipoma
AeinuIslukul ventrocaudal luguaneves conus
ety lipoma azsn1esaust lumbar spinal cord Tt
Juils conus e

Snuiladafiumnengann dorsal type Ao T0U

AOIzINN lipoma AU spinal cord aglilaanedalu

W3 horizontal Us919AIlULUIAEY UADIRL
vyusglimiauevioauunsiu egndlsfiniu neural
tissue VYN ventral FABlFULULYATENIN
iloseniuludunds (fusion line) Lo

Fatiu lipoma 9¢lsifiamueaieaiu nerve root
V3N dorsal nerve root tag Lazdnsy

defect va4 dura ®19n313lUaudsUananued conus

3.Terminal lipoma

$119910 dorsal wag transitional types d@1usu
terminal lipomas agin1gegiduUaleves conus

wazazldlugauneriulvdundmnesnu dorsal 3o

al

snduUsTamlvdunae lag sacral nerve root 7
291370 conus Witlasawlasanlesiiy way dura 1in
2zUnd @ lipoma 87199zuNUdl filum NIRUAKT

inzoghdudrumilaves filum Ald

4. Chaotic lipoma

Lipoma YinlanvaEn1IneinIAnIeni
fnnzAnenavsanniesenlaurindusgedaian
Tawdiuauil (rostral) 989 lipoma 819Ad18AU
dorsal Wag transitional lipoma wsidulaneves
dlesenagnduyUnluniedu ventral wa4 neural
placode wazazndunU neural tissue %38 nerve
root fefueauiu fusion line TduAlanizdau ros-
tral woaiiosen uwiduansarliamnsautaiasen
senaniloiflensszuuuszamldetsinau vilw
AsEnda spinal lipoma winidvildreudneennnia
windu Ine chaotic lipoma Hifuvdinves lipoma
Fnuldlaivestn withaznuindiauduiusiunig

sacral agenesis



