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Abstract 

Background: High‑intensity focused ultrasound cyclo‑plasty (UCP) is a recently developed glaucoma surgery. This 
study collected and analysed the clinical data of patients who underwent UCP to observe the efficacy and safety of 
this surgery in Chinese glaucoma patients.

Methods: This was a retrospective study. The clinical data of all the patients who underwent UCP at Affiliated Foshan 
Hospital, Southern Medical University, were collected and analysed to evaluate the efficacy and safety of UCP. The 
main outcome measure was intraocular pressure, and the secondary outcome measures were best corrected visual 
acuity (logMAR) and complications.

Results: Fifty‑eight patients (61 eyes) were recruited for this study. IOP was dramatically decreased during the 12 
months after UCP (p<0.05). The median IOP reduction during the 18 months post‑procedure was more than 30%. 
The greatest reduction was at 1 month post‑UCP (60.86%). The qualified success rate was more than 60% during the 
18‑month follow‑up (Fig. 1). Poor follow up was found after 6‑month post‑UCP. The highest success rate was obtained 
at 7 days post‑UCP (94.55%). No statistically significant decrease in BCVA in the vison group was observed at the 
follow‑up visits, except for 1 day post‑UCP. There was a statistically significant reduction in the use of IOP lowering 
medications during the 6 months post‑UCP. No severe complications occurred.

Conclusion: UCP is a safe and effective procedure for primary and refractive glaucoma at least during the 6 months 
post‑UCP procedure. Studies with longer follow‑up time and better follow up are needed to further confirm the long‑
term efficacy and safety of UCP in Chinese glaucoma patients.
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Background
Glaucoma is the leading, irreversible blinding eye dis-
ease in the world. It is estimated that by 2020, approxi-
mately 79.6 million people will suffer from glaucoma 
[1]. Elevated intraocular pressure that is pathologically 
confirmed is an important risk factor for glaucoma. 
Reducing intraocular pressure (IOP) is the most effec-
tive strategy for delaying optic neuropathy and visual 
field loss in patients with glaucoma [2]. IOP lowering 

medications are first choice for IOP reduction in most 
types of glaucoma, but their use is not suitable for all 
glaucoma patients. Glaucoma surgery is still needed in 
patients with advanced glaucoma, IOP lowering medi-
cations intolerance and refractory glaucoma. Traditional 
glaucoma surgery includes glaucoma filtration surgery 
(trabeculectomy, glaucoma drainage valve implantation) 
and ciliary body surgery (transscleral ciliary cyclocryo-
therapy, transscleral cyclophotocoagulation, and endo-
scopic cyclophotocoagulation). Traditional glaucoma 
filtering surgery involves a large incision and is likely to 
causes bleb-related complications after filtering, such 
as a shallow anterior chamber, a bleb infection after fil-
tering, drainage valve exposure and so on. Traditional 
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ciliary body surgery is not the preferred surgical treat-
ment because of likely detrimental effects and serious 
complications, such as vision loss and phthisis bulbi. This 
type of surgery is only suitable for end-stage glaucoma 
patients with very low vision (counting finger or less) or 
without vision. High-intensity focused ultrasound cyclo-
plasty (UCP) is a recently developed cyclodestructive 
procedure that is recommended for patients with pri-
mary and refractive glaucoma because it does not require 
an incision and uses ultrasound energy to selectively 
coagulate the ciliary epithelium without damaging the 
surrounding tissue [3, 4].

UCP procedure has been highlighted in glaucoma 
research in Europe and India in past 5-10 years. A few 
reports were found among Chinese patients and UCP 
was just only applicated in refractive glaucoma or end 
stage glaucoma (with very low vision, such as less than 
counting finger) [5–10]. Few studied were performed 
BCVA comparison before and after UCP surgery [7, 10]. 
The efficacy and safety need to be investigated among 
Chinese glaucoma patients with better vision other than 
in end stage glaucoma.

This study collected and analysed the clinical data of 
the patients who underwent UCP at Affiliated Foshan 
Hospital, Southern Medical University, including pri-
mary and refractive glaucoma patients, to observe the 
efficacy and safety of this  surgery.

Methods
Ethical approval
This study was approved by the Institutional Review 
Board of Affiliated Foshan Hospital, Southern Medi-
cal University. This was a retrospective study conducted 
at the Department of Ophthalmology, Affiliated Foshan 
Hospital, Southern Medical University. This study was 
performed in accordance with the Declaration of Hel-
sinki and was registered on the Chinese Clinical Trial 
Registry (identifier: ChiCTR2200057547, 14/03/2022). 
All subjects recruited in this study signed informed con-
sent forms.

Study population
The clinical data of all the patients who underwent UCP 
at Affiliated Foshan Hospital, Southern Medical Uni-
versity (from 31 March 2020 to 26 August 2021) were 
collected.

Clinical data collection
Main outcome measures: intraocular pressure (IOP). Sec-
ondary outcome measures: logMAR best corrected visual 
acuity (BCVA) and complications. Other clinical data 
that was  collected: sex, age, lens status, glaucoma type, 
ocular surgery history, Numerical Rating Scale (NRS) 

pain scores, axis length, white-to-white, and IOP lower-
ing medications types. Qualified success was defined as 
an IOP reduction ≥ 20% from the baseline value, with an 
IOP >5 mmHg, and no additional IOP lowering medica-
tions or glaucoma surgery.

Clinical data collection methods: The electronic medi-
cal record system of Affiliated Foshan Hospital, Southern 
Medical University was consulted, and the preoperative 
and postoperative follow-up information of the patients 
who underwent UCP was recorded.

Surgical procedure
UCP procedures were performed with a second-gener-
ation probe EyeOP1 device (Eye Tech Care – France), a 
technique previously described [5, 6]. Standard param-
eters were selected (6 sectors when IOP was less than 21 
mmHg, 8 sectors when IOP was from 21 mmHg to 40 
mmHg, 10 sectors when IOP was greater than 40 mmHg, 
21 MHz of frequency, duration of each shot of 8 s, and an 
interval of 20 s). Except for 1 eye that received systemic 
anaesthesia (because of obvious eye pain in the patient’s 
first eye when UCP was performed), the other eyes 
were under retrobulbar anaesthesia. All surgeries were 
performed by Dr. Xiujuan Guo. After UCP treatment, 
IOP lowering drops and topical glucocorticoids drops 
(1%prednisone) were prescribed in all patients. 1% atro-
pine eye gel was just applied once in patients with obvi-
ous eye pain after UCP procedure.

Statistical analysis
All clinical data were statistically analysed using IBM 
SPSS (SPSS, Chicago, IL, USA) statistical software ver-
sion 26.0. Continuous variables are presented as the 
mean ± standard deviation (conforming to normal distri-
bution) or presented as the median (P25, P75). Wilcoxon 
Signed Ranks Test was used to compare the baseline ocu-
lar parameters with those in each postoperative follow-up 
period. The IOP reduction (%) in each follow-up period 
was recorded by the quartile method. Chi square test was 
used to compare the success rate between the group with 
previous glaucoma surgery and the group without previ-
ous glaucoma surgery. In all statistical analyses, a p value 
less than 0.05 was considered statistically significant.

Results
Fifty-eight patients (61 eyes) were recruited for this 
study, including 39 males and 19 females. The average age 
was 62.0±13.04 years. In 61 eyes, 56 were phakic, 4 were 
pseudophakic, and 1 was aphakic. In all the recruited 
eyes, 7 had primary open angel glaucoma (POAG), 17 
had primary angle-closure glaucoma (PACG), 26 had 
neovascular glaucoma (NVG), and 11 had other types 
of secondary glaucoma. Of all 61 eyes, 47 eyes never 
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underwent glaucoma surgery, and 14 eyes previously 
underwent glaucoma surgery. Three eyes underwent par 
plana vitrectomy (PPV) and silicone oil tamponade. Two 
eyes were treated with anti-vascular endothelial growth 
factor (VEGF). The pre-UCP IOP was less than 21 mmHg 
in 7 eyes, between 22 mmHg and 29 mmHg in 8 eyes, 
between 30 mmHg and 39 mmHg in 14 eyes, between 
40 mmHg and 49 mmHg in 11 eyes, and equal to and/or 
greater than 50 mmHg in 21 eyes. The pre-UCP BCVA 
was no light perception (NLP) in 15 eyes, was less than 
20/800 in 26 eyes, and equal to and/or more than 20/800 
in 20 eyes (vision group). The maximum range of BCVA 
before UCP was 20/20. The average axial length was 
23.43±1.05 mm, and the white-to-white was 11.72±0.54 
mm. The average number of IOP lowering medications 
pre-UCP was 2.80±0.75. The median of NRS scores 
before UCP was 4. All the baseline parameters are shown 
in Table 1.

Data on IOP at the 7 follow-up visits were collected 
(Table 2). IOP was dramatically decreased after UCP on 
postoperative day 1 and 7, and at 1, 3, 6 and 12 months 
(p<0.05). At 7 days, 1 month, 3 months,6 month, 12 
months, and 18 months post-UCP, the median IOP was 
less than 21 mmHg.

The IOP reduction rate was calculated for each follow-
up visit (Table 2). The median IOP reduction at all 7 fol-
low-up visits was more than 30%. The greatest reduction 
was observed at the 1-month post-UCP visit (60.86%), 
then decreased to 53.65% at 3 months post-UCP, 
and remained at approximately 30% until 18 months 
postoperatively.

The qualified success rate was more than 60% at all 7 
follow-ups (Fig. 1). The highest success rate was obtained 
at 7 days post-UCP (94.55%) and then decreased over 
time. At 1 month and 3 months post-UCP, the success 
rates were 85.00% and 78.13%, respectively. At 6 months 
post-UCP, the success rate decreased to 65.63%.

Seven follow-up BCVA data points were collected 
(Table  3). No statistically BCVA deceased at post-UCP 
follow-up visits in vision group (with BCVA more than 
20/800 pre-UCP), except for 1 day post-UCP. During the 
follow-up, the rate of patients with vision loss ≥2 lines 
increased. The possible causes of vision loss were the pro-
gression of a pre-existing cataract (n=6), transient hypo-
tony (n=1), an astigmatism more than 3 diopters (n=1), 
diabetic retinopathy progression (n=2), possible glau-
coma progression (n=2), pre-existing macular oedema 
resulting from central retinal vein occlusion progression 
under retinal photocoagulation and anti-VEGF treatment 
(n=1).

At the 18-month follow-up, IOP lowering medications 
were significantly reduced on postoperative day 1 and 
7, and at 1 month, 3 months, and 6 months post-UCP 

(Table  4). At 12 months and 18 months post-UCP, no 
significant difference was found in topical IOP lowering 
medications application (Table 4).

Subgroup analysis with NVG eyes was performed 
(Table  5). IOP was dramatically decreased after UCP 
on postoperative day 1 and 7, and at 1, 3, 6 months in 
NVG group (p<0.05). The median IOP reduction at first 
5 visits was more than 30%. The greatest reduction was 

Table 1 Baseline demographic characteristics of eyes performed 
UCP (n=61)

Eyes (Right/Left) 26/35

Age (year) 62.09±13.04

Sex (n)

 Male 39

 Female 19

Lens status (n)

 Phakic 54

 Pseudophakic 6

 Aphakic 1

Type of glaucoma (n)

 POAG 7

 PACG 17

 Secondary glaucoma 37

  NVG 26

  Other type of secondary glaucoma 11

Previous glaucoma surgery (n)

 None 47

 Cyclocryotherapy 1

 Trabeculectomy 11

 LPI 1

Other ocular surgery (n)

 PPV and silicone oil tamponade 3

 Anti‑VEGF 2

Preoperative IOP (n)

 15‑21mmHg 7

 22–29 mmHg 8

 30–39 mmHg 14

 40–49 mmHg 11

 ≥50 mmHg 21

Preoperative visual acuity (n)

 No light perception 15

 Light perception 9

 Hand movement 15

 Counting finger 2

 ≥ 20/800 20

 Axial length (mm) 23.43±1.05

 WTW (mm) 11.72±0.54

 Pre‑operative IOP lowering medications (n=61) 2.80±0.75

 NRS pain scores (median, (P25,P75)) 4 (0, 8)
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observed at the 3-month post-UCP visit (72.02%). The 
qualified success rate was more than 70% at first 5 visits. 
The highest success rate was obtained at 7 days post-UCP 

(95.00%) and then decreased over time. At 1 month and 
3 months post-UCP, the success rates were 93.33% and 
90.00%, respectively. At 6 months post-UCP, the success 

Table 2 IOP and IOP reduction during each follow‑up visit after UCP

Bold values are statistically significant

Number (n) IOP (mmHg, median (P25, P75)) IOP reduction (%)

Preoperative IOP Follow-up IOP Z p P25 Median P75

Day 1 61 40.80 (29.10, 53.05) 21.00 (14.50, 31.45) ‑6.626 <0.001 24.86 39.13 58.44

Day 7 55 38.90 (28.00, 51.70) 10.60 (7.40, 24.60) ‑6.334 <0.001 41.67 59.76 79.61

Month 1 40 36.50 (24.70, 48.08) 13.00 (8.63, 18.35) ‑5.359 <0.001 45.23 60.86 74.55

Month 3 32 37.00 (26.50, 48.00) 14.35 (10.78, 24.90) ‑4.366 <0.001 20.65 53.65 70.20

Month 6 32 37.00 (24.70, 48.08) 18.00 (11.95, 28.20) ‑3.908 <0.001 9.95 33.48 68.95

Month 12 14 33.95 (22.23, 45.78) 16.15 (11.63, 35.93) ‑2.132 0.033 6.25 30.60 67.99

Month 18 10 27.00 (24.28, 46.73) 20.20 (14.25, 41.48) ‑1.125 0.260 ‑25.41 31.90 58.49

Fig 1. Qualified success rate during each follow‑up visit after UCP (%)

Table 3 LogMRA visual acuity at baseline and during each follow‑up visit after UCP

Bold values are statistically significant

Follow-up 
number (n)

Preoperative BCVA Follow-up BCVA Z p Vision 
unchanged(n，%)

Vison loss 1 
line(n，%)

Vision 
loss ≥2 
lines(n，%)

Day 1 20 0.40 (0.13, 0.98) 0.55 (0.30, 0.90) ‑1.985 0.047 12(60) 1(5) 7(35)

Day 7 18 0.50 (0.18, 1.03) 0.60 (0.38, 1.00) ‑0.912 0.362 9(50) 3(16.7) 6(33.3)

Month 1 15 0.40 (0.10, 1.00) 0.70 (0.50, 1.10) ‑1.486 0.137 8(53.3) 2(13.3) 5(33.3)

Month 3 15 0.40 (0.10, 1.00) 0.70 (0.40, 1.00) ‑1.261 0.207 5(33.3) 2(13.3) 8(53.3)

Month 6 17 0.40 (0.10, 0.95) 0.70 (0.20, 1.00) ‑1.462 0.144 7(41.2) 2(11.8) 8(47.1)

Month 12 9 0.80 (0.35, 1.15) 1.00 (0.45, 2.30) ‑1.352 0.176 5(55.6) 0 4(44.4)

Month 18 5 0.80 (0.30, 1.00) 1.30 (0.20, 3.00) ‑1.461 0.144 2(40) 0 3(60)
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rate decreased to 72.73%.IOP lowering medications were 
significantly reduced on postoperative day 1 and 7, and 
at 1 month, 3 months, and 6 months post-UCP(p<0.05). 
Very small sample size (<10) was found at 12 months and 
18 months post-UCP. Analysis was not performed at 12 
months and 18 months post-UCP visits because of small 
sample size. BCVA more than 20/800 was just found in 
2 eyes. LogMAR BCVA of 1 eye improved from 1 to 0.7 
at 12 months after UCP. Another eye was worsened from 
0.3 to 0.7 at 12 months after UCP, due to diabetic retin-
opathy progression though under retinal photocoagula-
tion and anti-VEGF treatment.

Subgroup analysis was performed in eyes with and 
without previous glaucoma surgery, separately (Table 6). 
IOP was dramatically decreased after UCP on postopera-
tive day 1 and 7, and at 1 month in these 2 groups. IOP 
lowering medications were also significantly decreased 
in the 2 groups. No significant difference was found 
between the group with and without previous glaucoma 
surgery in IOP reduction and success rate.

In all the eyes that underwent UCP, no severe compli-
cations occurred (Table  7). All eyes had transient mild 
conjunctival hyperaemia, which recovered within 1 week 
to 1 month. Scleral impression was found in 2 eyes and 
recovered in 2-3 months. Three eyes had transient hypo-
tony (IOP=5 mmHg), which recovered after IOP lower-
ing medications were stopped. One eye had choroidal 
detachment and recovered after treatment with systemic 
and topical steroids and cycloplegic agents. Twenty-one 
eyes had mild anterior chamber inflammation, which 
recovered at 1-2 weeks. One eye had mydriasis. One eye 
had obvious astigmatism. No corneal edeme, superficial 
punctate keratitis, hyphema and subconjunctival hemor-
rhage were there.

Discussion
This study retrospectively investigated the efficacy and 
safety of high-intensity focused ultrasound cyclo-plasty. 
At 7 post-UCP follow-up visits (ranging from 1 day to 18 

months), IOP, IOP reduction rate, qualified success rate, 
logMAR BCVA, complications, and topical IOP lowering 
medications application were analysed. IOP was dramati-
cally decreased during 6 visits (ranging from 1 day to 12 
months), except for 18 months after UCP. The median 
IOP reduction during the 18 months post-UCP was more 
than 30%. The greatest reduction rate was at 1 month 
post-UCP (60.86%) and remained at approximately 30% 
until 18 months. The qualified success rate was more than 
60% at 18 months post procedure. No statistically signifi-
cant reduction in BCVA in the vision group (eyes with 
BCVA more than 20/800) was observed at the follow-up 
visits, except for 1 day post-UCP. There was a statistically 
significant reduction in topical IOP lowering medications 
application during the 6 months post-UCP. In subgroup 
analysis, IOP was dramatically decreased in NVG groups. 
BCVA was not impaired because of the procedure. No 
significant difference was found between the group with 
and without previous glaucoma surgery in IOP reduction 
and success rate.

The main mechanism of IOP reduction after UCP 
includes the following: coagulation at the ciliary epi-
thelium, resulting in a reduction in aqueous humour 
secretion; an increase in the aqueous outflow through 
the supraciliary space, suprachoroidal space and from 
the thinned sclera to the subconjunctival area; and an 
increase in the aqueous outflow through the trabecular 
meshwork [3, 7–9]. Reduction of aqueous humour secre-
tion is the leading cause of decreased IOP. Several stud-
ies described a significant decrease in IOP from 1 day to 
6 months after UCP [8, 10–15]. Some studies found that 
IOP decreased during the 12 months after UCP [16–19]. 
Those studies with a longer follow-up period found 
that IOP decreased during the 24 months after UCP 
[20–22]. In the current study, IOP decreased during the 
12 months post-UCP and increased at 18 months. In an 
earlier study, Graber et al. found no significant reduction 
in IOP in PACG patients after UCP (n=7); the probable 
causes may include the small sample size and the method 
(with the first-generation probes and activation of each 
transducer for 6 seconds) in the study [23].

Zhou et  al. found a 20% reduction in IOP at the 
12-month follow-up, and the greatest IOP reduction was 
observed at 3 months after UCP (42%) [8]. Graber et al. 
described a lower IOP reduction (2%-21%) during the 
12 months post-operation [24]. Luo et  al. reported the 
greatest reduction in IOP of more than 40% (achieved 
at 1 month post-UCP) and Wang et al. reported a more 
than 30% reduction IOP during the 6 months post-UCP 
(achieved at 3 months post-UCP) [11, 12]. During the 24 
months after UCP, similar results were also achieved, and 
the greatest IOP reduction was achieved at 1 day and at 
7 days postprocedure [21, 22]. Twelve months after UCP, 

Table 4 IOP lowering medications (n) at baseline and during 
each follow‑up visit after UCP

Bold values are statistically significant

Follow-up 
number (n)

Preoperative Follow-up Z p

Day 1 61 3.00 (2.00,3.00) 2.00 (2.00,3.00) ‑4.285 <0.001

Day 7 55 3.00 (2.00,3.00) 2.00 (1.00,3.00) ‑5.028 <0.001

Month 1 40 3.00 (2.00,3.00) 0.50 (0.00, 3.00) ‑4.827 <0.001

Month 3 32 3.00 (2.00,3.00) 1.50 (0.00, 2.75) ‑3.754 <0.001

Month 6 32 3.00 (2.00,3.00) 2.00 (0.25, 3.00) ‑3.306 0.001

Month 12 14 3.00 (2.00,3.00) 3.00 (2.00, 3.00) ‑0.504 0.614

Month 18 10 2.50 (2.00, 3.00) 2.50 (1.00, 3.00) ‑0.711 0.477
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the greatest IOP reduction of 38%-67% was achieved, and 
the greatest reduction was observed at 1 day and 7 days 
postprocedure, with a more than 30% reduction in IOP 
at the time of the last visit [14, 17–19]. Most of the previ-
ous studies mentioned above reported that the greatest 
reduction in IOP was approximately 40%-60%, and the 
reduction was achieved at an early follow-up time (from 
1 day to 3 months). We found a 30%-60% reduction in 
IOP during the 18 months post-UCP, and the greatest 
reduction in IOP was observed at 1 month, which was 
similar to these studies. Giannaccare et al. found that the 
reduction in IOP was 22%-32%, and the greatest reduc-
tion in IOP was achieved at 12 months. This time point 
is very different from other studies and may have resulted 
in additional IOP lowering medications applications as 
long as the follow-up time was reached [6].

The success rate will decrease over time after UCP. 
Some studies found a success rate of more than 60% 
until 6 months after UCP [11, 13, 23]. Wang et  al. 
described that at 6 months after UCP, the success rate 
was 76% [12]. Giannaccare found a 51% success rate at 
12 months postprocedure [25]. Zhou et al. found a 42%-
92% success rate at 12 months postprocedure [8]. Figus 
et  al. and Wang et  al. described a more than 70% suc-
cess rate at 24 months after UCP [10, 21]. Leshno et al. 
found an 87% success rate at 24 months after UCP [22]. 
We found a 60%-94% success rate during the 18-month 
follow-up, and a 60% success rate was achieved at 18 
months postprocedure, which was similar to previous 
studies. However, in a few studies, a lower success rate 
was achieved [13, 24].

Zhou et al. found that the number of topical IOP low-
ering medications applications decreased from 1 day to 
3 months after UCP [8]. Luo et al. and Liu et al. found 
that topical IOP lowering medications applications 
decreased at 6 months after UCP [11, 13]. The results of 
applied topical IOP lowering medications in our study 
were consistent with the above 2 studies. Several stud-
ies described a decrease in the application of topical 
IOP lowering medications over 12 months [4, 16, 19]. 

Decreased topical IOP lowering medications applica-
tions during the 24 months post-UCP were described 
by Giannaccare et al. [20]. However, in a few studies, the 
number of topical IOP lowering medications applica-
tions did not change [21, 22].

Figus et  al. found unchanged vision in 44%-78% of 
patients at 24 months post-UCP, and vision loss more 
than 2 lines occurred in 9%-20% of patients whose log-
MAR vision was equal to or less than 1 [21]. Most stud-
ies found no significant BCVA change after UCP [4, 
14–16, 18, 25]. In these studies, unchanged vision was 
found in 40%-60% of the eyes at 18 months postproce-
dure, and vision loss of more than 2 lines occurred in 
33-60% of the eyes. The most common cause of vision 
loss was pre-existing cataracts or other fundus disease 
progression, which alerts us that regular follow-up vis-
its and positive treatment for primary manifestations are 
necessary after UCP.

Ultrasound coagulation at the ciliary epithelium selec-
tively will not destroy the surrounding tissue, there-
fore avoiding severe vision-threatening complications. 
No severe complications were reported in most studies 
after UCP. The most common complication was con-
junctival hyperaemia after the operation. Other mild 
complications included anterior chamber reaction, sub-
conjunctival haemorrhage, superficial punctate keratitis, 
mydriasis, posterior synechiae, focal scleral thinning, 
and scleral marks. More severe complications, such as 
hyphema, transient hypotony, choroidal detachment, and 
macular oedema, have also been reported [4, 10, 13, 19]. 
Wang et al. reported that phthisis bulbi, a severe compli-
cation, occurred in 1 patient after UCP [12]. In the pre-
sent study, 1 eye had choroidal detachment post-UCP, 
which recovered after treatment.

Besides UCP, micropulse transscleral cyclophotocoag-
ulation (MP-CPC) is an another novel ciliary body sur-
gery in glaucoma treatment with good efficacy and safety 
[26–29]. The mechanism of MP-CPC was similar to 
UCP, also selective coagulation at the ciliary epithelium, 
resulting in a reduction in aqueous humour secretion, 

Table 7 Therapeutic outcome of intra‑ and post‑operative complications

Complications Number (n) Therapeutic outcome

Conjunctival Hyperemia 61 Recovery within 1 week to 1 month

Scleral impression 2 Recovery in 2‑3months

Hypotony 3 Recovery after IOP lowering medications stopped

Choroidal detachment 1 Recovery after treatment in 1 month

Mydriasis 1 Unrecovered

Anterior chamber inflammation 21 Recovery in 1‑2 weeks

Induced astigmatism 1 Unrecovered
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except for using laser instead of ultrasound energy. 
Increased uveoscleral outflow was also found after MP-
CPC treatment [30]. It would be interesting to compared 
UCP and MP-CPC in glaucoma treatment in the future.

There are several limitations in this study. This was 
a retrospective study. The loss to follow-up rate was 
higher than that of a prospective design study, espe-
cially at the 12-month post-UCP visit and thereafter. 
Therefore, a small sample of patients were included 
in these follow-up visits. A main cause of loss to fol-
low-up was that patients with low vision refused to 
follow-up when eye pain was relieved after UCP. These 
patients care more about the symptoms of eye pain 
than their IOP value and visual acuity. Another rea-
son was patients went to a nearby hospital for ocu-
lar examinations，especially when the COVID-19 
epidemic was more serious.

In conclusion, UCP is a safe and effective procedure 
for primary and refractive glaucoma at least during the 
6 months post-UCP procedure. Studies with longer 
follow-up time and better follow up are needed to fur-
ther confirm the long-term efficacy and safety of UCP 
in Chinese glaucoma patients.
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