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1.Harold Jan R. Terano Abstract. The study evaluated the preoperative immunomorphological
o phenotype of the ligamentum flavum in relation to the subsequent course of

2.Dr. Mandakini Singla postoperative epidural fibrosis. Tissue samples were assessed in 40 reference patients

and 86 patients with degenerative lumbar spinal stenosis; the latter were
retrospectively classified as having a favorable postoperative course (n=54) or

travelner.  progressive epidural fibrosis (n=32). Progressive fibrosis was associated with greater
s g tissue fibrosis, collagen accumulation, loss of elastic fibers, macrophage infiltration,
" increased SPP1 and TGF-B1 expression, Smad3 activation, and expansion of the o-

. SMA-positive compartment. A combined high-fibrotic phenotype was present in
7 = 40.6% of patients who subsequently developed progressive epidural fibrosis,

3.Massoud Kaykhaii

. Keywords: ligamentum flavum, lumbar spinal stenosis, epidural fibrosis, SPP1,
s TGF-B1, CD68, a-SMA, immunohistochemistry.
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UMMYHOMOP(}OJIOTHYECKUHA (PEHOTHIT JKENTOM CBSI3KM B CBA3M C MOCIEIYIOIUM
TEYEHUEM TI0CIICOTIEPAIIMOHHOTO YK IypaibHOTO GrOpo3a. TkaHeBble 00pa3Ibl ObUIH
uccinenoBanbl 'y 40 mnauueHToB pedepeHcHOW Tpynmbl U 86  OOJBHBIX C
© 2026 International JIETeHePAaTUBHBIM CTEHO30M IOSICHUYHOTO OT/eJa MO3BOHOYHOTO KaHaa; MOCICIHHIE
Online Conference on peTpocneKTMBHO  ObLIM  pa3feleHbl Ha  IOATPYNNHl C  ONAronpUSTHBIM
ll\{/lélsl;;‘izshc.lgll‘lnl{airgh‘:‘:ademlc MOCIICOTIEPA[MOHHBIM  TeUeHHeM (n=54) ¥ MPOTrPECCUPYIOIIUM SIHUIYPATbHBIM
Reserved. ¢ubpozom  (n=32). IIporpeccupoBanue ¢ubpo3a COMpPoOBOXKIATIOCH  Oojee

BBIPRKEHHBIM (DUOPO3HBIM PEMOJEIMPOBAHMEM TKAaHM, HAKOIUIGHHEM KOJUIAreHa,
yTpaToOl 3JIaCTMYECKUX BOJIOKOH, MakpodaraabHOW HMHOMIbTpaLuel, MOBBIIEHUEM
skcnpeccun SPP1 um TGF-B1, akruBammeit Smad3 wu pacmmupenuem o-SMA-
Dr. Ewelum Johnson Nnadi ~ HOJOXHTEIbHOTO KoMnapTmMeHTa. KoMOMHMpPOBaHHBIA  BBICOKO(DUOPOTHUECKHI
¢denorun BeisiBIeH y 40,6% ManuMeHTOB, y KOTOPBIX BIOCIEICTBHH PA3BUIICS
IIPOrpeCcCCUPYIONIMKA SNuAYpaibHbIil GUOPO3, TOrAa Kak B rpymnie ¢ 0JaronpusTHbIM
1.Harold Jan R. Terano TeUYeHHEM ero yactora cocrasuia 11,1%.

Editor-in-Chief:

Managing Editors:

2.Dr. Mandakini Singla KuroueBble cjoBa: jxenTasi CBA3Ka, CTEHO3 MMOSICHHYHOT'O OTJelIa IT03BOHOYHOTO
KaHana, snuaypainbHbiii puodpos, SPP1, TGF-B1, CD68, a-SMA, IMMYHOTHCTOXHUMHUSI.

3.Massoud Kaykhaii

travelnel” Relevance. Postoperative epidural fibrosis varies considerably among patients
=N g undergoing comparable decompressive procedures. The biological state of the
» T8 " hypertrophic ligamentum flavum at the time of surgery may characterize an already
- . established individual fibrotic response and therefore provide information on the risk
w1l = of subsequent excessive scar formation.
Objective. To determine the immunomorphological characteristics of the
P ligamentum flavum associated with subsequent progression of postoperative epidural
= fibrosis.

Materials and Methods. The analysis included 40 reference patients and 86
patients with degenerative lumbar spinal stenosis. According to subsequent
postoperative scar progression, the stenosis group was divided into a favorable-course
subgroup (n=54) and a progressive epidural fibrosis subgroup (n=32). Histological
morphometry included fibrosis area, collagen matrix, residual elastic-fiber area,
| clastic-fiber fragmentation, and cellular density. Immunohistochemical assessment
J included CD68, SPP1, TGF-B1, nuclear p-Smad3, 0-SMA, and collagen types I and
II1.

Discussion. Fibrosis area increased from 21.24+1.35% in the reference group to
36.28+1.37% in the favorable-course subgroup and 47.90£1.73% in patients with
subsequent progressive epidural fibrosis. Residual elastic-fiber area decreased in the
same sequence from 57.66+1.57% to 48.99+1.40% and 40.39+1.58%, respectively.
The collagen-to-elastin ratio reached 1.40+0.12 in the unfavorable subgroup.

CD68-positive cell density increased from 28.07+1.06 cells/mm? in reference
tissue to 35.12+0.97 and 42.16+1.14 cells/mm?. The SPP1 H-score increased from
59.80£3.10 to 83.7442.39 and 105.35+£3.12, whereas the TGF-B1 H-score increased
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Email: from 69.23+£2.68 to 95.14+2.70 and 109.24+2.60. Nuclear p-Smad3 demonstrated a
conference@houghtonstree similar gradient: 61.14+2.51, 80.87+2.43, and 95.70+2.69.
treview.com The a-SMA-positive interstitial area was greatest in the progressive fibrosis
Website: subgroup (15.02+0.69%), compared with 12.77+0.48% in favorable-course patients

and 9.60+£0.62% in reference tissue. Collagen type I-positive area increased to
47.39+1.34% in the unfavorable subgroup. In contrast, the collagen I/III ratio did not
significantly distinguish the groups, indicating that the adverse phenotype was related
mainly to the total extent of matrix accumulation rather than to a major shift between
© 2026 International these two collagen types.
Online Conference on Preserved elastic architecture was detected in 65.0% of reference patients and
Multidisciplinary Academic 35 704 of patients with a favorable course, but in none of the patients with progressive
Research. All Rights . . . . . . .
Reserved. fibrosis. The combined high-fibrotic phenotype was identified in 13/32 (40.6%)
patients with progressive epidural fibrosis, 6/54 (11.1%) with favorable postoperative

evolution, and no reference patients.

Conclusion. It was established that subsequent progressive epidural fibrosis was
Dr. Ewelum Johnson Nnadi ~ preceded by a more pronounced fibrotic and inflammatory remodeling of the
ligamentum flavum. It was demonstrated that increased CD68, SPP1, TGF-B1/p-
Smad3 activity and expansion of the a-SMA-positive compartment accompanied

www.houghtonstreetreview
.com/index.php/conference

Editor-in-Chief:

Managing Editors:

1.Harold Jan R. Terano collagen accumulation and loss of the elastic framework. The combined
o immunofibrotic phenotype of the ligamentum flavum may be considered a tissue
2.Dr. Mandakini Singla indicator of increased individual susceptibility to excessive postoperative scar
3.Massoud Kaykhaii formation.
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