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ORIGINAL ARTICLE

Impact of Upper Eyelid Surgery
on Symptom Severity and Frequency
In Benign Essential Blepharospasm

Hannah Mary Timlin, Kailun Jiang, Daniel George Ezra

Blepharospasm Clinic, Moorfields Eye Hospital NHS Foundation Trust, London, UK

ABSTRACT

Objective To assess the impact of periocular surgery, other than orbicularis stripping, on the severity and frequency of bleph-
arospasm symptoms.

Methods Consecutive patients with benign essential blepharospasm (BEB) who underwent eyelid/eyebrow surgery with the
aim of improving symptoms were retrospectively reviewed over a 5-year period. Patients who had completed the Jankovic Rating
Scale (JRS) and Blepharospasm Disability Index (BDI) pre- and at least 3 months postoperatively were included.

Results Twenty-four patients were included. JRS scores significantly improved from 7.0 preoperatively to 4.1 postoperatively
(p <0.001), and BDI scores significantly improved from 18.4 preoperatively to 12.7 postoperatively (p < 0.001); the mean percent-
age improvements were 41% and 30%, respectively. Patients were followed for a median of 24 months postoperatively.

Conclusion Periocular surgery significantly reduced BEB symptoms in the majority (83%) of patients by an average of 33%
and may therefore be offered for suitable patients. An important minority (17%) of patients experienced symptom worsening.

Key Words  Blepharospasm; Eyelid surgery; Focal dystonia.

Benign essential blepharospasm (BEB) is a type of dystonia
that causes excessive involuntary spasms of the orbicularis oc-
uli muscle." This causes increased blinking, periocular spasms
or eyelid closure, which is usually life-long and can be progres-
sive. There is often additional inhibition of the levator palpebrae
superioris muscle,' resulting in eyelid opening apraxia and spasms
of other facial muscles causing cranial-cervical dystonia or Meige
syndrome.? The pathogenesis of BEB is unknown. However, ab-
normalities in the basal ganglia and in cortical processing have
been implicated,” as well as dysfunction of the afferent pathway
of the blink reflex,* leading to hypersensitivity to even mild blink-
triggering stimuli. The effect on a patient’s quality of life can be
devastating, and in severe cases, BEB may cause functional blind-
ness and loss of independence. Any treatment that reduces the

severity or frequency of symptoms can dramatically improve a
patients quality of life and independence.

Symptom management most commonly involves chemode-
nervation with botulinum toxin injections (BTIs)." This provides
benefit to approximately 90% of patients.' Treatment with bot-
ulinum toxin requires regular, often painful, injections every 3—4
months, and patients may develop tachyphylaxis over time. Other
nonsurgical management options include ocular surface lubri-
cation, increasing tear availability with punctal plugs/cautery,
systemic medications such as trihexyphenidyl and sedatives,
and sensory trick utilization® such as pressure pads mounted on
glasses,’ glare and wind trigger reduction through tinted glass-
es or wrap around glasses, and ptosis props. These management
options reduce rather than eliminate symptoms, are often used
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in combination, and have variable benefits for patients.

Surgeries have also been used to reduce symptoms in BEB, most
commonly with orbicularis stripping procedures.” However, these
procedures are associated with significant complications, in-
cluding poor aesthetic outcomes, severe pain with subsequent
BTIs, lash ptosis, and lagophthalmos. Additionally, blepharospasm
is associated with other periocular changes, including brow pto-
sis, blepharoptosis, and dermatochalasis, which are inadequate-
ly addressed by orbicularis stripping. For these reasons, in the
authors’ department, BEB patients undergo a variety of non-strip-
ping periocular procedures to address the compaction of the up-
per eyelid space while minimizing surgical complications. This
is offered when nonsurgical measures have been exhausted with-
out sufficient symptom reduction.

This study analyzed blepharospasm severity scores in patients
who underwent non-orbicularis stripping eyelid/eyebrow sur-
geries to characterize the impact on their quality of life.

MATERIALS & METHODS

This study was approved by the Moorfields Eye Hospital NHS
Trust Audit Committee (study number CA16/AD/20) and was
conducted in accordance with the Declaration of Helsinki.

Case inclusion criteria

Consecutive patients with BEB who underwent eyelid/eye-
brow surgery with the aim of reducing eyelid closure or spasm
symptoms were retrospectively reviewed over a 5-year period
between 2012 and 2016 from one consultant’s operating lists.
Patients who had completed the Jankovic Rating Scale (JRS)?
and Blepharospasm Disability Index (BDI)° preoperatively and
at least three months postoperatively were included.

Data analysis

Data were analyzed using Prism 8.0.2 (GraphPad Software, Inc.,
San Diego, CA, USA). Preoperative and postoperative JRS and BDI
scores were compared using the two-tailed Wilcoxon matched-
pairs signed rank test. Statistical significance was taken at p < 0.05.

Criteria for surgery

BEB patients who had upper eyelid skin sitting on or hanging
over the upper eyelid lashes (dermatochalasis) [Figure 1A(a)]
with pretarsal orbicularis spasms were offered upper lid bleph-
aroplasty. In upper lid blepharoplasty, an upper lid skin crease in-
cision was made and extended laterally. Excess skin was pinched
with the eyes closed and marked to ensure that enough skin re-
mained to allow for complete eyelid closure. A crescent shape of
skin was removed along with the underlying orbicularis muscle
[Figure 1A(b)]. The skin edges were then sutured together [Fig-
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ure 1A(c)]. This was in contrast to orbicularis stripping, where
the orbicularis muscle was extensively undermined and removed
in toto from the lashes to above the eyebrow (Figure 1B).

BEB patients with upper eyelid ptosis as defined by a low-sit-
ting lid margin (> 2 mm from the central cornea to the upper
lid margin) [Figure 1C(a)] and pretarsal orbicularis spasms were
offered ptosis repair. In ptosis surgery, a skin crease incision was
made and extended down onto the tarsus. The levator aponeuro-
sis was then isolated, plicated, shortened, and sutured back onto
the tarsus [Figure 1C(b)]. The skin was closed, incorporating small
fibres of the aponeurosis to reform the skin crease [Figure 1C(c)].

BEB patients with brow ptosis (eyebrow sitting below the su-
perior orbital rim) [Figure 1D(a)] and orbital orbicularis spasms
were offered a direct brow lift. In a direct brown lift, a crescent
shape of skin and subcutaneous fat were removed from above
the lateral 3/4 of the brow [Figure 1D(b)]. The defect was closed
with deep and subcuticular sutures [Figure 1D(c)].

Eyelid opening apraxia was defined as a nonparalytic inability
to open the eyes despite conscious effort [Figure 1E(a)] in the
absence of visible orbicularis contraction.”” Frontalis sling sur-
gery was offered to these BEB patients with eyelid opening aprax-
ia. A supramid nylon suture or silicon tube was used to couple
the tarsus to the frontalis muscle of the forehead in a pentagon
shape [Figure 1E(b)]. Through 2 pretarsal and 3 forehead stab
incisions, the suture was passed through the anterior tarsus and
was then passed superiorly in the sub-orbicularis plane to the brow
and forehead. The suture was tied and buried in the forehead once
the eyelid height and shape were satisfactory [Figure 1E(c)].

RESULTS

Patient demographics

Twenty-four patients with a median age of 62 years (range 46
to 80) met the inclusion criteria. Eighteen patients (75%) were
female. They had been diagnosed with BEB for a mean of 8 years
(range 2 months to 24 years). Additional diagnoses of Meige syn-
drome and eyelid opening apraxia were made in 4 (17%) and 9
(38%) patients, respectively.

Previous BEB treatment

All patients had regular BTTs, 23 (96%) were using lubricants,
and 1 (4%) had previously tried punctal plugs. Six (25%) patients
were on systemic medication for BEB at the time of surgery (2
were on trihexyphenidyl, and 4 were on sedative medication).
Another 6 patients had previously tried and stopped trihexy-
phenidyl. A significant subset of patients were using spectacle
aids: 4 (17%) were using the FL41 tint, 1 (4%) was using pressure
pad mounted glasses, and 1 (4%) was using ptosis props. One
(4%) patient had undergone previous intracranial electrode place-
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Figure 1. lllustrations of periocular surgical procedures for blepharospasm. A(a): Upper lid dermatochalasis with redundant upper lid soft
tissue. A(b): Dermatochalasis treated with blepharoplasty, which removes an ellipse of skin and muscle to reduce the excess over-hanging
tissue. A(c): Postoperative result with a clear visual axis and weight lifted from the upper eyelid and lashes. B(a): Intractable blepharospasm
treated with orbicularis stripping of the upper lid (limited myectomy technique). A small ellipse of skin is removed similar to that in blepharo-
plasty. B(b): The skin is extensively undermined, and a large area of orbicularis muscle is excised, extending from the lash margin to the
brow. B(c): Postoperative results, including chronic lymphedema, lagophthalmos, and subcutaneous scarring/stiffness of the lids. C(a): Up-
per lid ptosis. C(b): Ptosis repair with levator aponeurosis advancement. C(c): Postoperative results of the elevated lid with a clear visual
axis. D(a): Brow ptosis. D(b): Direct brow lift with skin removed above the eyebrow. D(c): Postoperative result of a direct brow lift. E(a): Eye-
lid opening apraxia. E(b): Frontalis sling. E(c): Coupling lid opening with frontalis action for a clear visual axis.
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ment, and 5 (21%) had undergone previous eyelid/brow surgery.

Periocular surgery

Periocular surgeries included 16 blepharoplasties (80%) for
the treatment of dermatochalasis, 8 ptosis repairs through leva-
tor advancement (45%), 8 direct brow lifts for brow ptosis (40%),
and 7 frontalis slings for the treatment of eyelid opening apraxia
(35%). Fourteen (58%) individuals underwent a combination of
procedures (Table 1). No surgical complications were observed.

Postoperative scores

The median time from surgery to postoperative scoring was
24 months (range 4 to 48 months). The time to their postopera-
tive score from their last BTT was a median of 3 months (range
2 days to 35 months). The mean preoperative JRS score was 7.0,
which improved to 4.1 postoperatively and was statistically sig-
nificant (p < 0.001), with a mean improvement of 2.9 points (41%)
(Figure 2). The mean preoperative BDI score was 18.4, which im-
proved to 12.7 postoperatively and was statistically significant (p <
0.001), with a mean improvement of 5.7 points (30%) (Figure 2).

When the JRS and BDI scores were combined (added), 20
(83%) patients showed improvement in their symptoms (lower
postoperative score), whereas 4 (17%) had symptom worsening
following surgery (higher postoperative score). Compared to
their preoperative scores, patients’ combined symptom scores
improved by a mean of 33% (range -56% to 98%). Scores were
taken 11.6 weeks (mean) after the latest preoperative BTT com-
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Figure 2. Boxplot comparing Jankovic Rating Scale (JRS) and
Blepharospasm Disability Index (BDI) scores preoperatively with
postoperatively, showing a statistically significant reduction (*) in
both scores.
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pared to 17.4 weeks (mean) after the latest postoperative BTT,
which was not significantly different (p = 0.23) (Table 1).

Postoperative botulinum toxin

The postoperative botulinum toxin dose was identified in 19
patients. The BTT units of Xeomin and Dysport were reduced
from a mean of 100 iU preoperatively to 58 iU postoperatively,
which was not significant (p = 0.1). BTIs were restarted in 1 pa-
tient with some effect, while there was no effect preoperatively.
Three (16%) patients chose not to receive further BTTs follow-
ing surgery: one because the spasms had stopped, another be-
cause the spasms were improved and the last because the BTTs
only provided benefits for 2—4 weeks. The BTT dosing gaps were
documented in 10 patients pre- and postoperatively. This in-
creased from 11.6 to 12.7 weeks, which was not significantly dif-
ferent (p = 0.57) (Table 1).

DISCUSSION

Orbicularis stripping has been the classic surgical option to
reduce spasm severity in BEB patients, with reports of 50% of
patients being free from troublesome spasms 30 months after
surgery."" However, this surgery has decreased in popularity due
to the availability and efficacy of BTIs."? Orbicularis stripping can
result in poor cosmetic outcomes with adherent visibly scarred
skin contractures,” orbital septal scarring," chronic lymphoe-
dema, and lagophthalmos." Worse yet, these patients may ex-
perience severe pain during further injections of botulinum toxin
into the scarred tissues. Thus, orbicularis stripping is now rarely
performed in the authors’ department.

This study suggested that non-orbicularis stripping periocu-
lar surgeries, such as blepharoplasty, ptosis surgery, direct brow
lifts, and frontalis sling surgery, could reduce the severity of BEB
symptoms when measured using the JRS and BSI scoring sys-
tems. Non-orbicularis stripping periocular surgeries on average
reduced BEB symptoms by one-third. While not statistically sig-
nificant, there was a trend towards a reduced BTI dose postop-
eratively and a longer time between symptom scoring and the
previous BT postoperatively. These serve as important internal
controls indicating that the reduced symptom severity was not
a result of the increased BTI dose or more recent BTT use. The
results of this study reinforce the knowledge that lid surgery is
not a complete cure but can provide symptom reduction in the
majority of people. This information is vital for managing pa-
tient expectations when reviewing treatment options.

Symptom scores were higher postoperatively in 4 (17%) pa-
tients. Although this could be a direct consequence of surgery,
BEB is known to typically progress with time, resulting in in-
creased symptom frequency, severity, and spread of muscle in-
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volvement.” " Indeed, Swope" remarked that symptomatic treat-
ments do not alter the natural history of BEB.

Frontalis sling surgery has previously been shown to be effec-
tive in blepharospasm patients with eyelid opening apraxia, im-
proving their quality of life assessed through a questionnaire and
self-assessment calendar.' Interestingly; Dressler et al.'® report-
ed 27% complete symptom resolution following frontalis slings
combined with regular postoperative BTIs. In our brow suspen-
sion cohort of patients, who similarly continued with BTTs, a re-
duction in the combined symptom score of 27% was achieved,
albeit without complete remission.

Although no side effects were documented for the patients
reviewed in this study, in general, the main side effect of these
eyelid procedures is dry eye symptom worsening due to increased
palpebral aperture and reduced eyelid closure. Patients were coun-
selled to increase lubricant drops during the day and ointment
at night postoperatively.

Beyond the inclusion period, the authors noted a postopera-
tive complication worth mentioning. A patient underwent fron-
talis suspension for BEB with parkinsonism due to progressive
supranuclear palsy. The sling eroded through the conjunctiva,
leading to corneal thinning and descemetocele. The ocular sur-
face was further compromised by lagophthalmos and incom-
plete blinking as a result of the sling. This complication is perhaps
more common in patients with both Parkinson's disease and BEB
than in patients with BEB alone due to the reduced blink rate'
and profound eyelid opening apraxia in Parkinson’s disease, es-
pecially progressive supranuclear palsy.

Although patient examination findings vary, for ease of un-
derstanding, they can be summarized into three broad groups.
First, patients presenting with a low upper eyelid position due to
levator aponeurosis dehiscence may benefit from ptosis repair
surgery. Ptosis is commonly observed in BEB patients and may
be due to mechanical fatigue at the levator aponeurosis inser-
tion as a result of excessive blinking. Ptosis results in even mi-
nor spasms obscuring the visual axis. Second, patients present-
ing with orbital orbicularis spasms may benefit from a direct
brow lift and upper lid blepharoplasty. Similar mechanical stress-
es to soft tissue in the upper eyelid causing ptosis may be respon-
sible for significant brow ptosis and dermatochalasis in BEB. A
direct brow lift and upper lid blepharoplasty may reduce the
blinking threshold by reducing the heaviness of the upper lids
and/or skin hanging over the lashes. Finally, patients presenting
with mainly eyelid opening apraxia may benefit from frontalis
sling surgery, where the lifting of the upper lid is tethered to the
action of the frontalis muscle and thereby bypasses the inhibited
levator muscle in BEB. As the number of patients undergoing
surgery increases, we hope to be able to analyze the three differ-
ent groups of eyelid/eyebrow operations separately for more spe-
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cific outcomes.

Limitations

Standardized scores were recorded as snapshots, which do
not reflect the inherent fluctuation of symptom severity. In ad-
dition, the score timing did not coincide with the same point in
the patient’s BTT cycle. As BEB is known to be a lifelong condi-
tion, longer follow-up would be useful for future studies to de-
termine the impact over a longer course.

Conclusion

In summary, non-orbicularis stripping periocular surgery can
significantly improve BEB symptoms in the majority (83%) of
patients, with an average reduction in symptoms of 33%. It is
therefore an important contribution towards improving these
patients’ quality of life. A minority (17%) of patients experience
worsening of symptoms despite surgery, and they should be
warned of this during the surgical decision-making process.
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