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Objective. To explore the role of conjoint fascial sheath (CFS) suspension in the treatment of severe ptosis.Methods. A total of 110
patients with severe ptosis who were admitted to our hospital from May 2018 to December 2020 were included. Fifty-seven
patients treated with frontalis suspension were assigned into group A, and the remaining 53 patients treated with CFS
suspension were assigned into group B. The curative effect, ocular surface alterations, complications, and satisfaction in the
two groups were compared. Results. Patients in group B suffered from severe upper eyelid retraction and lid lag than those in
group A, as well as more limited range of motion (ROM) (P < 0:05). The curative effect and patient satisfaction in group B
were higher than those in group A (P < 0:05). Postsurgical complications in group B were fewer than those in group A
(P < 0:05). Conclusion. CFS suspension is effective in the treatment of severe ptosis.

1. Introduction

Blepharoptosis is common in ocular plastic surgery and may
be induced by multiple mechanisms, for example, congenital
ptosis caused by low function of fibroadipose tissue in levator
palpebrae superioris (LPS) muscle, myogenic ptosis caused by
dysgenesis-induced weakness of LPS muscle, and neurogenic
ptosis caused by complete or partial loss of cranial nerve III
[1, 2]. Blepharoptosis refers to the drooping of either or both
sides of the upper eyelid, resulting in narrow palpebral fissure
and covering the eyes [3], which may also be associated with
other eye diseases or systemic diseases [4, 5]. Aponeurosis
repair and levator myectomy are preferred options for its
treatment. Frontalis suspension, a common surgical treatment
for patients with severe ptosis and poor levator function [6],
establishes a connection between frontalis and tarsus, thus
correcting the position of eyelid through the elevatory force
of the frontalis [7]. However, it cannot fully meet the normal
physiological requirements and is commonly associated with
postoperative keratitis, and vulnerable patients are prone to
corneal complications [8]. Conjoint fascia sheath (CFS) has
been histologically confirmed to be a kind of fascial tissue
membrane with elasticity and toughness. It is widely used in
ptosis correction by connecting the special muscle sheath of

the levator in the CFS with levator muscle to suspend eyelid
[9]. This study is aimed at exploring the role of CSF suspen-
sion in the treatment of severe ptosis.

2. Data and Methods

2.1. General Data. A total of 110 patients with severe ptosis
who were admitted to our hospital from May 2018 to
December 2020 were included. Fifty-seven patients treated
with frontalis suspension were assigned into group A, and
the remaining 53 patients treated with CFS suspension were
assigned into group B.

2.2. Exclusion and Inclusion Criteria

2.2.1. Inclusion Criteria. The criteria include patients with
upper eyelid covering the cornea of about 2/3 or more and
upper eyelid levator muscle strength > 4:0mm [10]. This
study was approved by the Ethics Committee of our hospital,
and all participants signed informed consent forms.

2.2.2. Exclusion Criteria. The criteria include patients with
communication disorders, relevant treatment history, oculo-
motor nerve dysfunction, ocular myasthenia gravis, strabis-
mus, or jaw-winking syndrome.
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2.3. Methods. Patients in group A underwent frontalis sus-
pension: two to three drops of tetracaine gel were used for
topical anesthesia, and 20 g/L lidocaine was used for subcu-
taneous and subconjunctival infiltration anesthesia. Skin
and subcutaneous tissue were incised to expose orbicularis
oculi, and the frontalis muscle was separated through an
incision above the eyebrow arch. A tunnel was made on each
pedicel of muscle flaps through a 5mm incision, and mat-
tress sutures of two muscle flaps were pull out from the eye-
brow incision through the tunnel. The frontalis muscle and
subcutaneous tissue were bluntly dissected upwards to 15-
20mm above the eyebrow arch, with a width of 25-35mm.

Table 1: General data (x ± SD) [nð%Þ].

Classification
Group A
(n = 57)

Group B
(n = 53) t/χ2 P

Sex 1.182 0.277

Male 33 (57.89) 36 (67.92)

Female 24 (42.11) 17 (32.08)

Age (years) 24:58 ± 7:29 25:15 ± 7:40 0.406 0.685

Height (cm) 171:57 ± 5:68 172:32 ± 6:31 0.656 0.513

Weight (kg) 54:21 ± 8:38 55:43 ± 7:65 0.795 0.428

Residence 0.616 0.251

Rural 21 (36.84) 22 (41.51)

Urban 36 (63.16) 31 (58.49)

Nationality 0.275 1.191

Han nationality 40 (70.18) 42 (79.25)

Ethnic
minorities

17 (29.82) 11 (20.75)

Economic level 1.413 0.493

Poor 12 (21.05) 8 (15.09)

Well-off 26 (45.61) 30 (56.60)

Wealthy 19 (33.33) 15 (28.30)

Staying up late 1.695 0.193

Yes 35 (61.40) 26 (49.06)

No 22 (38.60) 27 (50.94)

Exercise 0.344 0.557

Yes 28 (49.12) 29 (54.72)

No 29 (50.88) 24 (45.28)

Obesity 0.257 0.611

Yes 13 (22.81) 10 (18.87)

No 44 (77.19) 43 (81.13)

Smoking 1.674 0.195

Yes 21 (36.84) 26 (49.06)

No 36 (63.16) 27 (50.94)

Drinking 0.018 0.891

Yes 24 (42.11) 23 (43.40)

No 33 (57.89) 30 (56.60)

Type 1.169 0.279

Congenital 42 (73.68) 34 (64.15)

Acquired 15 (26.32) 19 (35.85)
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Figure 1: Comparison of upper eyelid retraction after surgery. Upper
eyelid retraction length in group B is shorter than that in group A at 1
month and 3 months after surgery (P < 0:05). ∗P < 0:05 vs. group A.
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Figure 2: Comparison of ROM of upper eyelid after surgery. ROM
of upper eyelid in group B is larger than that in group A at 1 month
and 3 months after surgery (P < 0:05). ∗P < 0:05 vs. group A.
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Figure 3: Comparison of lid lag after surgery. Lid lag in group B is
lower than that in group A at 1 month and 3 months after surgery
(P < 0:05). ∗P < 0:05 between the two groups.
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The frontalis muscle and periosteum were separated to the
same plane as subcutaneous separation layer, separating
the frontalis muscle from the skin at the top and separating
the frontalis muscle from the periosteum at the bottom. The
inner, middle, and outer points were fixed at the anterior
one-third of tarsus. Curvature and height of sutures were
adjusted to ensure the normal head-up of patients, and the
height of palpebral fissure was controlled to ensure the com-
plete separation of eyelid and eyeball. Afterwards, the inci-
sion was sutured to form a double eyelid.

Patients in group B were treated with CFS suspension:
all patients were supine anesthetized in the same way as
group A. They were operated under the microscope. The
marking line was designed, and eyelid infiltration anesthe-
sia was carried out. Skin was cut along the line, and orbic-
ular muscle at the lower edge of the incision was removed
to expose tarsus. The incision was separated upward to
5mm above the fornix along the space between Muller’s
muscle and levator aponeurosis, in order to fully expose
CFS. Three pairs of mattress sutures were made with 5-0
absorbable suture to fix CFS at the anterior one-third of
tarsus so that the upper eyelid margin of the affected eye
was located at the upper edge of the cornea when looking
straight ahead in a sitting position. Suturing height was
adjusted to make the margin of eyelid smooth and natural.
5-0 silk thread was used to lift levator aponeurosis, and
the incision was sutured intermittently.

2.4. Outcome Measures

2.4.1. Corrective Effect Assessment [11]. Upper eyelid located
1~2mm below the upper corneal margin was considered to
be well corrected; upper eyelid located at or above the upper
corneal margin was considered to be overcorrected; upper
eyelid located >2mm below the upper corneal margin was
considered to be undercorrected; no changes in the position
of upper eyelid were considered a relapse.

2.4.2. Upper Eyelid Retraction, Lid Lag, and Range of Motion
(ROM) at 1 Month and 3 Months after Surgery. ROM deter-
mination: the thumb pressed the eyebrow arch to block the
traction of the frontalis muscles to upper eyelid. Patients
were instructed to look down and then look up to measure
the distance of the lowest point of the upper eyelid margin
moved.

2.4.3. Ocular Surface. Tear film break-up time (BUT) and
Schirmer I test (SIt) were monitored before and one week
after surgery. BUT was continuously tested for 3 times,
and tear film instability was identified at BUT < 10 s; SIt
was tested for 5min, and a length of filter paper wetted less
than 5mm indicated low secretion.

3. Statistical Analysis

SPSS 21.0 (SPSS Inc., Chicago, IL, USA) was employed for
statistical analysis. The measurement data were expressed
by x ± SD, and the intergroup comparison adopted t-test.
The counting data were expressed by [nð%Þ], and the inter-
group comparison adopted chi-square test. Difference was
considered statistically significant at P < 0:05.

4. Results

4.1. General Data. There was no difference in general data
between the two groups (P > 0:05), as shown in Table 1.
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Figure 4: Comparison of ocular surface before and after surgery. (a) Comparison of BUT: there is no significant difference in BUT between
the two groups both before and after surgery (P > 0:05). (b) Comparison of SIt: there is no significant difference in SIt between the two
groups both before and after surgery (P > 0:05).

Table 2: Comparison of corrective effect [nð%Þ].
Corrective
effect

Group A
(n = 57)

Group B
(n = 53) χ2 P

Well corrected 20 (35.09) 36 (67.92) — —

Overcorrected 17 (29.82) 8 (15.09) — —

Undercorrected 11 (19.30) 6 (11.32) — —

Relapse 9 (15.79) 3 (5.66) — —

Correction rate 20 (35.09) 36 (67.92) 11.851 <0.001
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4.2. Upper Eyelid Retraction after Surgery. Upper eyelid
retraction in group A and group B at 1 month after surgery
was 0:65 ± 0:14mm and 0:32 ± 0:11mm, respectively, and
those values were 0:54 ± 0:12mm and 0:21 ± 0:07mm at 3
months after surgery. It is suggested that the upper eyelid
retraction in group B was shorter than that in group A at 1
month and 3 months after surgery (P < 0:05), as shown in
Figure 1.

4.3. ROM of Upper Eyelid after Surgery. ROM of upper eyelid
in group A and group B was 3:68 ± 0:24mm and 5:21 ±
0:35mm, respectively, at 1 month after surgery, and those
values were 5:45 ± 0:42mm and 7:78 ± 0:48mm at 3 months
after surgery. The ROM of upper eyelid in group B was
larger than that in group A at 1 month and 3 months after
surgery (P < 0:05), as shown in Figure 2.

4.4. Lid Lag after Surgery. Lid lag in group A and group B
was 56.14% and 35.85%, respectively, at 1 month after sur-
gery, and those values were 36.84% and 18.87% at 3 months
after surgery. The lid lag in group B was lower than that in
group A at 1 month and 3 months after surgery (P < 0:05),
as shown in Figure 3.

4.5. Ocular Surface before and after Surgery. The BUT in
group A and group B was 16:68 ± 3:29 s and 16:33 ± 3:18 s,
respectively, before surgery, while after surgery, the values
were 15:74 ± 2:78 s and 15:26 ± 2:59 s. The SIt in group A
and group B was 12:84 ± 1:54mm and 12:46 ± 1:48mm,
respectively, before surgery, while after surgery, the values
were 11:76 ± 1:46mm and 11:54 ± 1:32mm. There was no
difference in BUT and SIt between the two groups both
before and after surgery (P < 0:05), as shown in Figure 4.

4.6. Comparison of Corrective Effect. Corrective effect in
group B was better than that in group A after surgery
(P < 0:05); see Table 2.

4.7. Comparison of Complications. Postsurgical complica-
tions in group B were fewer than those in group A
(P < 0:05), as shown in Table 3.

4.8. Comparison of Patient Satisfaction. Patient satisfaction
in group B was higher than that in group A (P < 0:05), as
shown in Table 4.

5. Discussion

Ptosis, a common disease encountered in ocular plastic sur-
gery [12], refers to drooping or displacement of the upper
eyelid, accompanied by narrowing of vertical palpebral fis-
sure. Ptosis is generally mild and insignificant, but it may
cause visual impairment in a few patients whose pupil is
completely covered [13–15], affecting the quality of life and
increasing the burden. In this study, we compared the effi-
cacy of CFS suspension and frontalis suspension, and it
turned out that the upper eyelid retraction, lid lag, and
ROM of patients undergoing CFS suspension improved bet-
ter than those undergoing frontalis suspension. This may be
due to the long relaxation time of elastic materials used in
frontalis suspension leads to unstable results and upper eye-
lid retraction. In frontalis suspension, excessive movement
of the frontalis muscle may induce inflammation, infection,
extravasation, extrusion of materials, eyelid deformation,
and involuntary paroxysmal movement of eyelids in the
upward direction [16]. In comparison, CFS is less invasive
and harmful to tissues and blood vessels and does not
change the movement direction of the upper eyelid, thereby
reducing lid lag. This may be one of the reasons why CFS
suspension is better than frontalis suspension. Tear film is
a protective coating lining the outermost layer of corneal
epithelium that plays a pivotal role in maintaining eye health
[17, 18]. It prevents excessive evaporation and entry of dust
and other foreign particles, resists bacterial infection, lubri-
cates eyelids, and maintains optimal visual performance
[19, 20]. SIt is the most commonly used method to evaluate
the production of aqueous tears [21], and BUT has been
widely used to measure tear film stability and diagnose com-
mon tear issues [22]. Generally, plastic surgery or repair of
the upper eyelid may lead to decreased corneal sensation

Table 3: Comparison of postsurgical complications ½nð%Þ].

Complication Group A (n = 57) Group b (n = 53) χ2 P

Lagophthalmos 2 (3.51) 1 (1.89) — —

Upper eyelid entropion 1 (1.75) 0 (0.00) — —

Exposure conjunctivitis 3 (5.26) 0 (0.00) — —

Hematoma in the eyebrow area 4 (7.02) 2 (3.77) — —

Trichiasis 4 (7.02) 2 (3.77) — —

Conjunctival prolapse 0 (0.00) 0 (0.00) — —

Total incidence rate 14 (24.56) 5 (9.43) 4.398 0.036

Table 4: Comparison of patient satisfaction ½nð%Þ].

Satisfaction
Group A
(n = 57)

Group B
(n = 53) χ2 P

Highly satisfied 12 (21.05) 24 (45.28) — —

Satisfied 21 (36.84) 19 (35.85) — —

Generally
satisfied

16 (28.07) 8 (15.09) — —

Dissatisfied 8 (14.04) 2 (3.77) — —

Overall
satisfaction

33 (57.89) 43 (81.13) 6.944 0.008
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and increased tear production in the early stage after sur-
gery. However, in this study, there was no difference in ocu-
lar surface alterations between the two groups. Frontalis
suspension has no effect on the lacrimal and accessory lacri-
mal glands and can control tear secretion [23]. Therefore, it
is suggested that both CFS suspension and frontalis suspen-
sion have no significant influence on the ocular surface of
patients.

Our findings demonstrated that CFS resulted in fewer
postsurgical complications. In frontalis suspension, mate-
rials are used to connect the eyelid to the eyebrow, and dys-
functional eyelid is lifted through the frontalis muscle [24],
whereas CFS suspension connects the special muscle sheath
of levator in CFS with levator muscle to suspend the eyelid,
thus reducing complications such as infection, extrusion,
breakage, and granuloma formation. This may also be one
of the reasons for higher satisfaction of patients undergoing
CFS suspension. There is evidence that CFS suspension has
good and lasting efficacy and short recovery time in ptosis,
which is worth popularizing [25].

There are several limitations in this study. We have not
yet evaluated the effects of the two surgical methods on
inflammatory factors nor on the quality of life and revision
rates.

To sum up, CFS suspension is effective in the treatment
of severe ptosis, with fewer complications and long-lasting
efficacy.
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