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[ Abstract] Objective To observe the pathological changes of levator palpebrae superiors muscle in patients
with different severities of simple congenital ptosis ( SCP). Methods  Levator palpebrae superiors muscle
specimens from 102 eyes of 68 patients with SCP who received levator palpebrae superiors muscle shortening surgery
at Wuhan Aier Hankou Eye Hospital from August 2018 to October 2019 were collected as the observation group.
According to the severity of ptosis,the specimens were divided into three groups,coverage <4 mm group (n=235),
coverage >4 mm to <6 mm group (n=30) ,and coverage >6 mm group (n=37). Fresh levator palpebrae superiors
muscle tissues from 8 normal donors in Aier Eye Bank of Wuhan Red Cross were selected as the control group. All
specimens were performed with Masson trichrome staining and immunohistochemical staining for «-smooth muscle

actin (a-SMA ) , and Image] software was used to measure the collagen fiber area ratio, skeletal muscle fiber area
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ratio and the integrated absorbance (IA) value of a-SMA. Seventeen specimens (2 from the control group,5 from
coverage <4 mm group/coverage >4 mm to <6 mm group/coverage >6 mm group ) were observed with a
transmission electron microscope (TEM ). This study protocol adhered to the Declaration of Helsinki and was approved
by an Ethics Committee of Wuhan Aier Hankou Eye Hospital ( No. HKATER2018TRB-005-01). All patients and their
legal guardians were well informed about the treatment method and the purpose of sampling and voluntarily signed
informed consent. Results Compared with the control group,the skeletal muscle fiber was reduced in number and
was in disordered arrangement, and the striation of some muscle fibers disappeared, and hyperplastic fibrous
connective tissue was found in intercellular substances in the observation group. The collagen fiber area ratio of the
coverage <4 mm group,coverage >4 mm to <6 mm group, coverage >6 mm group were significantly higher than that
of the control group,and the skeletal muscle fiber area ratio of the three groups was significantly lower than that of the
control group (all at P<0.008 3). There were more smooth muscle fibers and positive expression of a-SMA found
in the specimens of the observation group. The IA value of a-SMA of the coverage <4 mm group, coverage >4 mm
to <6 mm group,coverage >6 mm group was 7 195.28(5 935.69, 14 058.29),55 584. 18 (33 861. 88,80 419.32),
166 507.76(119 121.95,187 890. 86) ,respectively,,which were all higher than 5 543.03(4 867.67,8 312.02) of
the control group, among which, there were statistically significant differences between the control group and the
coverage >4 mm to <6 mm group, coverage >6 mm group ( both at P<0.008 3). Abundant organelles and some
damaged mitochondria were found in smooth muscle cytoplasm in the observation group with a TEM. But no
characteristic structure of smooth muscle cells such as dense patch and dense body was detected. =~ Conclusions
There are abnormal smooth muscle cells in the levator palpebrae superiors muscle of SCP patients,and the dysgenesis
of the levator palpebrae superiors muscle may be related to this abnormal muscle cell.

[ Key words] Blepharoptosis, congenital; Oculomotor muscles; Pathology; Levator palpebrae superiors
muscle
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Table 1 Comparison of clinical features of levator palpebrae superiors muscle
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Figure 1 Histopathological manifestations of skeletal muscle fibers in levator palpebrae superiors muscle specimens of each group ( Masson x40,
bar=500 pm) A:The muscle belly of specimens in the control group was rich in skeletal muscle fibers (black arrow) B:No muscle fiber was found in
specimens of coverage <4 mm group,only collagen fibers and blood vessels ( black arrows) were observed C:In specimens of coverage <4 mm group, the
skeletal muscle fibers in the specimens were reduced and sparsely arranged ;the striation of some muscle fibers disappeared ;the endomysium ( black arrow)
was incomplete D :In specimens of coverage >4 mm to <6 mm group, the skeletal muscle fibers were reduced and disordered ;the striation of some muscle
fiber disappeared, and the endomysium ( black arrow) was incomplete; collagen fibers and adipose tissue ( % ) in the intercellular substance were

proliferated ; spindle-shaped smooth muscle fibers (yellow arrow) were found in some specimens
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Figure 2 Comparison of collagen fiber area ratio and skeletal
muscle fiber area ratio in levator palpebrae superiors muscle
specimens among various groups Compared with the control group,
*P<0.008 3; compared with the coverage <4 mm group,”P <0.008 3
A : Collagen fiber

B: Skeletal muscle fiber area ratio

( Kruskal-Wallis H test,Bonferroni correction, n=6)
area ratio among various groups

among various groups  1: Control group; 2:Coverage < 4 mm group;

3:Coverage >4 mm to <6 mm group;4:Coverage >6 mm group
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Figure 3 Histopathological manifestations of smooth muscle fibers
in levator palpebrae superiors muscle specimens of each group
(Masson X 40, bar = 500 pum)

group contained abundant collagen fibers ( % ) and a small amount of

A : Levator aponeurosis of the control

smooth muscle fibers (yellow arrows)  B: Sparsely distributed smooth

muscle fibers ( yellow arrows) and blood vessels ( black arrows) were
found in specimens of the coverage <4 mm group C:More smooth muscle
fibers (yellow arrows) ,collagen fibers and adipose tissue hyperplasia ( % )
were found in specimens of the coverage >4 mm to < 6 mm group

D:Abundant smooth muscle fibers ( yellow arrows ), collagen fibers
and adipose tissue hyperplasia ( % ) were found in specimens of the

coverage >6 mm group
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Figure 4 Immunohistochemical staining results of «-SMA in
levator palpebrae superiors muscle specimens in each group (x40,
bar= 500 wm)  Positive expression area of a-SMA in smooth muscle
fibers (yellow arrow) and vascular smooth muscle fibers (black arrow) in
the coverage >4 mm to <6 mm group and coverage =6 mm group were

significantly larger than that in the control group and coverage < 4 mm

group  A:Control group B:Coverage <4 mm group C:Coverage >4 mm

to <6 mm group D Coverage >6 mm group A YL P AU A B LA, 0 IR P S A A
MR P 5P R 5 G TR (LT S ) 5 8 4 SR R 05 , 2B
VRFER BB 3 %, 2 B U oAy T DL R 9 % T AL 09 2 3 R € 7 k)

®2 HAERFREBWAURES o SMARN IA AR (X1 700,51 =4 ) B BLEF 4 2 401 0 o L4006, 40

[M(Q,,0,) ] S T B D 2 3% ), 20 M ) 0, 91 35 L 0 e

Table 2 Comparison of the IA value of a-SMA in levator JELF2E () (X2 500, b5 =2 wm)  Co WL P4 S B B1) 1 1) S ¥ AL 4
palpebrae superiors muscle specimens among the four groups B, 20 B B PN AT LR HE I ZEEL L AL, T L SR ) T (Ao
[(M(Q,,0;)] K) (%2500, /R =2 wm) D 4 S 57 o Al LS5 3 & 6 9

, (%) (x1700,p R =4 wm)

A R 1A ff Figure 5 Smooth muscle cells in the levator palpebrae superiors
Xof B 2] 3 5543.03( 4867.67, 8312.02) muscle specimens of the SCP patients observed by transmission
T <4 mm 4 17 7195.28( 5935.69, 14 058.29) electron microscopy A :The longitudinal section of smooth muscle cells

was showed. The cytoplasm contained abundant organelles. The

M >4 mm~ <6 mm 4 26 55 584.18( 33 861.88, 80 419.32)"

heterochromatin staining ( red arrow ) in the nucleus was deep; some

I 25 Yl >6 mm 4 35 166 507.76( 119 121. 95,187 890. 86) "™ mitochondria were damaged with necrotic and dissolved mitochondrial ridges,

HAl 60.573 and visible vacuoles (yellow arrows) caused by dissolution (X1 700, bar =

P i <0.05 4 wm)  B:The longitudinal section of smooth muscle cells was presented.

Collagen fibers ( yellow arrows ) were attached to the cell membrane

VE 5 0 AL H B, P < 0,008 35 55 3 3 H < 4 mm 41 H P < surface. A large number of disordered collagen fibers ( % ) were found in

0.008 3; 5 35 i [l >4 mm ~ < 6 mm Z [L#, P <0.008 3 ( Kruskal- the intercellular substance ( X2 500, bar =2 um)  C: The transverse

Wallis H 5 , Bonferroni £ 1E %) a-SMA: o3 JJLAULS) & 5 1A : F] section of smooth muscle cells was displayed. Abundant and disordered

I3 Wt B myofilaments,and abnormally stained substances (red arrow) were found
Note ; Compared with the control group,®P <0.008 3; compared with the in the cytoplasm (X2 500,bar=2 pm) D:Abnormally stained substances

coverage <4 mm group,bP<0. 008 3; compared with the coverage >4 mm (% ) was found in the extracellular matrix (x1 700,bar=4 um)

to <6 mm group,P<0.008 3 (Kruskal-Wallis H test, Bonferroni correction )

«-SMA ; a-smooth muscle actin;IA ;integrated absorbance 3 -i;]- i’l’:

2.3 WAL EI IUbR A v 18 UL 40 B A4 S 4 Xf SCP FR 2 iy 4 b 1 JULBR A< 2F 47 95 2R 2% WL ¢ I

U3 W H A AL ) E 7k . AR 4 R BoR, 5XF
BT AU T WA R 10 AR AR (G 558 WL A L, 2R 2H 1 % UL &1 4 0% s B A0 A8 Sk LR 8031
Fl<4 mmfl 14 EHEEE>4 mm~<6 mm 4 4 1>, P BRI FGEAT AL, A A £ 4 2 2R 5 4L
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U SRR R IRE — 5 TR T
PR RE AR 4R B LA R A R e TR
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T 38 35 Y0 [l >4 mm ~ < 6 mm 4 J% 3 55 75 B > 6 mm 4
PR S A 1 LA A 2 2 T Y <4 mm 2,
B3 35 Y5 >4 mm ~ < 6 mm 2 K i 35 70 Bl >6 mm 44
B A 1 i i L 2T 24 1 AR LG IR T 8 3 VO <4 mm 4,
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KRB

B R BE A T L F] SCP R # 148 B
LA B A -2 LA, 3 28 LA 2 7 T 82 B LA
R AE Miller fJLrp, Miiller JL2 1 IR &G B9 F- 98 L,
FOHEAR | 10~14 mm Ab $& FRGALAF & i, 542
591N = SO | O 7 o o .3
Miller JJUAZ & 1R "™ o 232 b 16 L 4% 58 R v 35 45 19 4
AT RERIZE AR PR I [ B U2 ) B B UL AT
WL, 78 L H g A O Miller JUL, 2871, Miiller LAV
T E AR A Whitnall $) 77 Z [[], H 5 42 [ A6 LR 15 %
TR T 5 45 % 2 5 %, R 3 0 6 I T O 1) Bt e 8
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R <4 mm 2 FH R P R LAY 2 B
Fil K Z AT Whitnall )77 2, B AR A T B TR A
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I LA AN 25 O R Miller L, PR G % 1R 398 O 3, 1€
O E >4 mm BEARA LT AN & T LA 4
{HAHF 5% vl 2% 35 Bl > 4 mm ~ < 6 mm 41 M7 3 35 1
Fil>6 mm 2 R ER 23 b A rp AT) T 0L 4 B 4 £ F 3 L 2R

4, 3% 2 W0 35 Y0 F >4 mm SRF R F IS LR S OA
LA . Alshehri 28" B 5% % B, SCP (2 % Miiller fJi|
IR 7 UL 2 0 0 /b, Miiller JULSE 2T 2 4k i |,
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WESE o, B b0 UL A i s UL 4 L 2 b EE )R )
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