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Clinical efficacy of laser therapy in the prevention of retinal
detachment in patients with acquired immunodeficiency syndrome
and cytomegalovirus retinitis
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Background: The aim of the present study was to evaluate the clinical efficacy of laser therapy in the
prevention of retinal detachment in patients with acquired immunodeficiency syndrome (AIDS) and
cytomegalovirus retinitis (CMVR).

Methods: A total of 96 eyes from 80 patients with AIDS and CMVR who received anticytomegalovirus
(anti-CMV) treatment in the ophthalmology and infection centers of Beijing YouAn Hospital, between June
2016 and August 2018 were retrospectively investigated. The patients were randomly divided into a nonlaser
group (50 eyes from 43 patients), who were treated with anti-CMYV therapy, and a laser group (46 eyes from
37 patients), who were treated with a fundus laser method to close the retinopathy area after commencing
the maintenance stage of antd-CMYV treatment. Both groups were followed up for 24 months. The safety of
laser therapy was observed, and the efficacy of the therapy was determined by evaluating the incidence of
retinal detachment.

Results: The percentage of retinal detachment in the nonlaser group was 24% compared with 6.5% in the
laser group (P=0.018). There was no significant difference between the two groups in the number of CD4"
T cells, the load of human immunodeficiency virus, or the time between the detachment and the end of the
induction period. After laser therapy, 39.13% of patients exhibited keratic precipitates (KP), 30.43% had
anterior chamber flare (=), 50% had anterior chamber flare (+), and 19.57% had anterior chamber flare (++).
Intraocular pressure (IOP) increased in 3 eyes within 2 weeks of laser therapy. The retinal pigment reaction
was not obvious in 8 eyes.

Conclusions: The use of laser therapy in the main maintenance period of anti-CMV treatment can
effectively reduce the incidence of retinal detachment in patients with AIDS and CMVR, and the therapy is
safe and reliable.
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Introduction

Cytomegalovirus retinitis (CMVR) is the main cause of
vision loss in patients with acquired immunodeficiency
syndrome (AIDS) (1-3). It directly damages the retina, the
macular area, and the optic papilla, and can result in vision
loss due to complications such as immune reconstitution
uveitis, macular edema, or cataracts (4). However, the
most serious complication is retinal detachment, which
generally has a devastating effect on the patient’s vision (4,5).
Research has shown that the incidence of retinal detachment
is 50% 1 year after the diagnosis of CMVR (6). Full-
thickness retinal necrosis and retinal detachment caused by
CMVR require complicated operations such as retinotomy,
which is a necessary procedure during vitrectomy surgery.
Retinal reattachment is affected by many factors, and the
therapeutic effect is generally unsatisfactory. In recent
years, it has been reported that fundus laser therapy can
prevent retinal detachment in the later stages of CMVR
and results in less damage and fewer complications (7-9).
In our hospital, when possible, we use fundus laser to block
the necrotic area of the lesion to prevent retinal detachment
in patients with stable CMVR. This report details our
findings.

Methods
General data

"This study was approved by the Capital Medical University
Institutional Review Board of Beijing YouAn Hospital (LL-
2018-150-K) and adhered to the tenets of the Declaration of
Helsinki. Written informed consent was obtained from all
participants. A total of 96 eyes from 80 patients with AIDS
and CMVR who were diagnosed and treated in our hospital
between June 2016 and August 2018 were retrospectively
investigated. AIDS was diagnosed by the Department of
Infection in our hospital, while CMVR was diagnosed by
two experienced doctors in our department according to
the history of HIV infection, the clinical manifestations, the
typical fundus appearance of “cottage cheese and ketchup”,
the positive CMV-DNA in the aqueous humor, and the
number of serum CD4" T cells. The eyes in question were
treated with anticytomegalovirus (anti-CMV) therapy
in our hospital, and patients were aged between 20 and
56 years. The average visual acuity (counting fingers/
anterior) was —1.0.

We divided the patients into nonlaser and laser groups
according to whether they received laser treatment. The
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nonlaser group patients were treated with anti-CMV
therapy alone. Meanwhile, the laser group received fundus
laser therapy to close the lesion area when the induction
period of the anti-CMV treatment had ended and the
disease was stable. All patients were followed up for
24 months to observe the incidence of complications and
retinal detachment.

Exclusion criteria

The exclusion criteria were as follows: (I) retinal
detachments occurring before the end of the induction
period of the anti-CMV therapy; (II) retinal detachments
occurring after relapse of CMVR in the maintenance period
involving anti-CMV therapy; (III) patients with CMVR
caused by other factors (e.g., CMVR after transplantation);
(IV) patients with AIDS, CMVR, or lymphoma who
required immunosuppressants; (V) patients with other
serious ocular diseases, such as diabetic retinopathy or
high myopia; and (VI) patients with a pre-existing anterior
chamber reaction.

Anti-CMV therapy

A 5-mg/kg/day dosage of ganciclovir or a 60-90-mg/day
dosage of foscarnet sodium was administered intravenously
during the induction period. Furthermore, 3 mg/time of
ganciclovir or 2.4 mg/time of foscarnet sodium was injected
into the vitreous body where appropriate, twice a week for
3 weeks. During the maintenance period, ganciclovir was
given orally at a dosage of 3 g/day until there were no active
lesions in the fundus for at least 6 months, the number of
CD4" T cells reached more than 150/pL, and the HIV viral
load was reduced to undetectable levels. Vitrectomy was
performed in the case of retinal detachment.

Laser therapy

The patients with CMVR were treated with a systemic
and local injection of ganciclovir for 3 weeks. After
commencing the maintenance period with stable fundus
lesions, laser therapy was performed selectively. Here, a
multi-wavelength laser photocoagulation instrument (MC-
500, NIDEK, Japan) and 165-degree panretinoscopy were
adopted. Obucaine was selected as the surface anesthesia
and ofloxacin eye ointment as the coupling agent. The
parameter settings were as follows: power =100-400 mw;
spot diameter =50-400 pm; and blasting time =0.1-0.2 s.
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Figure 1 Typical case 1. Laser treatment when CMVR occurs in a quadrant of the retina. (A) Before anti-CMV induction therapy; (B) after

anti-CMV induction therapy; (C) after laser therapy; (D) at follow-up. CMVR, cytomegalovirus retinitis; anti-CMYV, anticytomegalovirus.

Additionally, a 532-nm green wavelength laser was used in
the transparent refractive stroma state, a 577-nm yellow
wavelength laser was used when the refractive stroma was
turbid, and a 300-400 pm spot diameter was selected in the
peripheral region. Meanwhile, yellow light was selected in
the upper and lower vascular arch of the macular area, and a
50-100 pm spot diameter was used. The exposure time was
0.05-0.1 s. The laser parameters were adjusted according to
the response of the retinal spot, and 2—4 rows of encircling
and intercepting laser photocoagulation were carried out
300-600 pm behind the normal retina at the junction of the
necrotic retinal focus and the normal retina. The light spot
reaction reached level II-III, and the inner and outer circles
were mutually interlaced. Two weeks after the operation,
“dyke-like” photocoagulation spots and pigmentation
appeared on the edge of the necrotic retinal focus, while
the number of laser points was within 500 points/time. The
case details were recorded, and photos were taken using
a wide-angle camera (OPTOS PLC) before and after the
laser therapy.

Levofloxacin eye drops were administered 1-3 days
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before the laser therapy 4 times a day. For the laser room
preparation, 165-degree panretinoscopy was used for
the patients with AIDS, while a face baffle was installed
for the laser slit lamp. The operator wore a mask and
gloves to avoid skin damage to the hands. Levofloxacin
eye ointment was used as the coupling agent. Following
completion of the laser therapy, the mandibular bracket of
the laser slit lamp was cleaned with chlorine disinfectant,
and the laser room was irradiated with ultraviolet light for
1 hour. The panretinoscope was wiped with a 75% alcohol
solution, soaked in glutaraldehyde for 20 minutes, and then
washed and dried with water for further use. The patients
were treated with topical pranoprofen, tobramycin, and
dexamethasone eye drops for 3 days and were re-examined
on days 1 and 3, and weeks 1 and 2 after the operation. Two
typical cases are shown in Figures I and 2, respectively.

Examinations

Visual acuity (logarithmic visual acuity chart), intraocular
pressure (IOP), slit lamp, and indirect ophthalmoscopy
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Figure 2 Typical case 2. Laser treatment when CMVR is present in all four quadrants of the retina. For such patients with severe disease,

laser treatment was still carried out and certain visual function was maintained for patients. (A) Before anti-CMYV induction therapy; (B)

after anti-CMV induction therapy; (C) after laser therapy; (D) 1 month after laser therapy. CMVR, cytomegalovirus retinitis; anti-CMYV,

anticytomegalovirus.

examinations were performed for all eyes, with the results
recorded in detail. Fundus fluorescein angiography
(FFA) and choroidal angiography (chorography) were
also performed, and photos were taken using the wide-
angle camera. The patients were followed up regularly for

24 months.

Statistical analysis

SPSS v.22 (IBM, Chicago, USA) software (IBM Corp.,
USA) was used for the statistical analysis. Data that
conformed to a normal distribution are expressed as means
+ standard deviations, and between-group comparisons were
conducted using #-tests or analysis of variance (ANOVA).
Data with a nonnormal distribution are expressed as the
median (minimum-maximum), and comparisons were
completed using the rank-sum test. Frequency data are
described as number of cases (percentage). A chi-square test
was used to complete between-group comparisons where
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appropriate, while Fisher’s exact test was used when the chi-
square test conditions were not met. A P value <0.05 was
considered to be statistically significant.

Results
Re-examination on day 1 after laser therapy

In the laser group, there were 18 eyes (39.13%) with keratic
precipitates (KP), 14 (30.43%) with anterior chamber flare
(%), 23 (50%) with anterior chamber flare (+), and 9 (19.57%)
with anterior chamber flare (++). The anterior chamber
reaction had disappeared by the time of re-examination
1 week after the operation. The IOP had increased in 3
eyes within 2 weeks of the operation, with a fluctuation of
21-28 mmHg, but it returned to a normal level with
medication. The retinal pigment reaction was not clear
in 8 eyes, requiring supplementary laser therapy after the
operation.
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Table 1 Comparison of variables after anti-CMYV induction and the occurrence of retinal detachment between the laser and nonlaser groups

Central type/

Number of CD4" T Eyes with retinal

ltem Visual acuity IOP (mmHg) peripheral type (eye) cells (/L) HIV viral load (copy mL™) detachment (N/%)
Nonlaser group (n=50) 0.54+0.32 11 [8-18] 19/31 14 [2-48] 105,262 [5,812-520,128] 12/24%
Laser group (n=46) 0.56+0.29 11 [6-15] 19/27 21 [1-48] 69,442 [1,256-462,438] 3/6.52%
T/Z/4? -0.217 -0.409 0.109 -1.178 -1.485 5.552
P 0.829 0.683 0.741 0.239 0.137 0.018
anti-CMV, anticytomegalovirus; IOP, intraocular pressure.
Table 2 The occurrence of retinal detachment in the laser and nonlaser groups

ltem Number of eyes (N) Eyes with retinal detachment (N) Percentage
Laser group 46 3 6.52
Nonlaser group 50 12 24.00

g 5.552

P 0.018

Visual acuity, IOP, and buman immunodeficiency viral
load

The visual acuity, IOP, and HIV viral load at the end of
the induction period were compared between the two
groups, and the details are presented in 7able 1. The results
indicated that there was no statistical significance between
the two groups. Among the 96 eyes from the 80 patients
treated with anti-CMV therapy in our hospital, 15 had
retinal detachment complications. Among the 46 eyes in
the laser group, 3 eyes had retinal detachment (an incidence
rate of 6.5%), while among the 50 eyes in the nonlaser
group, retinal detachment occurred in 12 (an incidence rate
of 24%). Clearly, the incidence of retinal detachment in
the nonlaser group was significantly higher than that in the
laser treatment group, and the difference was statistically
significant (P=0.018), as shown in Tuble 2. However, the
differences in the number of CD4" T cells, HIV viral load,
and the time from retinal detachment to the end of the
induction period were not statistically significant between
the two groups, as shown in Tzbles 1,2. A typical case is
illustrated in Figure 3.

Discussion

CMVR is the most serious opportunistic eye infection in
patients with AIDS, with retinal detachment being one of
the main causes of vision loss in patients suffering from the

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

infection. In our hospital, anti-CMV therapy involving an
intravenous drip and intravitreal injection of ganciclovir
and/or sodium phosphate during the induction period,
along the oral administration of ganciclovir during the
maintenance period, has achieved good results, generally
improving visual quality. However, retinal detachment
continues to be a risk for patients. A total of 96 eyes from
among 80 AIDS/CMVR patients were treated with anti-
CMV therapy in our hospital, and 15 developed retinal
detachment. We believe that the causes of this retinal
detachment may have been correlated with a number of
factors. First, the full-thickness retinal necrosis caused
by CMVR may inevitably form numerous holes in the
necrotic focus, especially in the junctional region, which is
likely to cause retinal detachment. Meanwhile, the vitreous
liquefaction would be accelerated due to the vitreoretinal
inflammation caused by CMV and the disturbance of the
vitreous body by the intravitreal injection, while local
vitreous liquefaction may occur due to the formation of a
retinal hole. If this occurs, the liquified vitreous body will
enter the subretinal cavity through the retinal hole, thus
leading to retinal detachment (10-12). Finally, where the
CMV virus cannot be completely removed, the retina may
undergo chronic inflammatory stimulation and immune
reconstruction, which leads to the vitreous opacification
and retinal detachment caused by the fibrous proliferative
membrane.
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Figure 3 Typical case 3. This case was a nonlaser group patient with retinal detachment. (A) Before anti-CMV induction therapy; (B)

after anti-CMV induction therapy; (C) retinal detachment occurring 120 days following commencement of maintenance therapy; D: after

vitrectomy. CMVR, cytomegalovirus retinitis; anti-CMV, anticytomegalovirus.

CMVR is a complete retinal necrosis caused by the
CMV reaching the retina through the blood flow. Most
researchers believe that vascular endothelial cell infection
causes the initial CMVR infection, and that this initial
infection is more problematic than the spreading of the
infection given that few new infection foci surface during
the infectious process (13-15). The CMV is mainly diffused
via intercellular transmission, which means that the junction
between the normal retina and the necrotic retina can be
clearly visible in a retina with CMV lesions, making it
easier to distinguish via angiography. When the CMVR
lesions are under control, most of the junctions remain
still and stable. However, through long-term observation
and through our comparison of the photos taken by the
Oberg camera, it was clear that there were a few cases
with unexplained necrosis in the border area, and that the
lesions were slowly expanding. We also found that there
was no capillary perfusion area in the junction area of a
few patients following angiography and blood flow optical
coherent tomography examinations. Following the close
observation of the changes to the junctional area, and with
reference to the recommended methods of laser treatment
for preventing retinal detachment in terms of retinal holes

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

and the lattice degeneration of the fundus in high myopia,
a 3—4-row encircling intercepting laser photocoagulation
was performed on the normal retina of the junction
area to prevent retinal detachment and to eliminate the
nonperfusion area to stop the disease from progressing. The
incidence of retinal detachment was only 6.5% in the laser
group, while that of the nonlaser group was 24%, indicating
a statistically significant difference (P=0.018). However,
the differences in the number of CD4" T cells, the HIV
viral load, and the time from retinal detachment to the end
of the induction period were not statistically significant
between the two groups. Thus, it can be concluded that
laser treatment can effectively reduce the incidence of
retinal detachment.

In the present study, retinal detachment occurred in 3
eyes following laser therapy. In our experience, all necrotic
lesions should be closed via laser treatment. However, some
retinal CMVR lesions are comparatively slight, meaning it
is difficult to distinguish the junction area with the naked
eye, and this area can easily form holes. Therefore, prior
to the laser treatment, angiography should be performed
to identify the lesion junction area, and all the lesions
should subsequently be closed using laser therapy. The
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larger the area of retinal necrosis is in CMVR, the greater
the probability of retinal hole formation. Therefore,
early control of CMVR results in a smaller area of retinal
necrosis. Meanwhile, with any increase in lesion size, a
larger part of the normal retinal area must be closed to
prevent retinal detachment. An intravitreal injection of
ganciclovir can rapidly control the lesions deepening and
extending to the peripheral area (16-18). Overall, this
indicates that early treatment, early diagnosis, and an early
intravitreal injection are crucial.

In the present study, the earliest retinal detachment
occurred 30 days after the conclusion of the anti-CMV
induction period, while the latest occurred 530 days after
conclusion of the induction period. Thus, we believe that
when a patient commences the maintenance period, CMVR
will generally be stable, the lesion area will likely not
expand, and the patient’s general condition should be robust
enough to withstand the laser treatment, allowing laser
therapy to be conducted. On conclusion of the induction
therapy in the present study, patients demonstrated a
range of CD4" T cells of 1-48 cells/pL, and an HIV viral
load range from 5,812 to 520,128 copies mL". Although
the patients have received HAART treatment when they
received laser treatment, their infectivity is still very strong,
and the patients often have tuberculosis, syphilis or other
infectious diseases, requiring our hospital to develop a
specific laser treatment program for patients with AIDS in
order to protect both the doctors and the patients.

Following laser therapy, KP, anterior chamber flare,
and elevated IOP often emerge, which may be correlated
with CVMR alone. Although there were no serious adverse
reactions to the laser therapy in the present study, it is
important to ensure that a routine review is conducted,
and a timely administration of the appropriate drugs is
performed in the case of adverse reactions. We believe
that performing prophylactic laser therapy during the
maintenance period of CMVR is a safe and feasible option.
However, in future work, we will investigate the theoretical
basis of individualized laser therapy for patients undergoing
the CMVR induction period and will accordingly formulate
a feasible protocol.

Conclusions

Laser therapy can effectively reduce the incidence of
retinal detachment after the induction period of anti-CMV
treatment in patients with AIDS and CMVR, and the
therapy is safe and reliable.
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