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Abstract

intraocular pressure and visual function.

suturing in a blinded manner.

Background: We report two cases (two eyes) of traumatic cyclodialysis with prolonged decrease of intraocular
pressure that were successfully treated with surgery by ciliary body suturing using intraocular irrigation.

Case presentation: This study involved a 17-year-old Japanese boy (patient 1) and a 31-year-old Japanese man (patient
2) in whom cyclodialysis was sustained in one eye after blunt-force ocular trauma from a thrown ball. Because the
hypotony maculopathy in both patients did not resolve after conservative treatment, ciliary body suturing was performed.
Briefly, a 25-gauge trocar intraocular irrigation needle for vitrectomy was inserted into the vitreous cavity of the injured
eye. A lamellar scleral flap was then made, and an incision was created on the sclera while maintaining intraocular
pressure. Next, the detached ciliary body was sutured to the sclera under direct vision. The intraocular fluid at the site of
cyclodialysis was then rapidly drained from the scleral wound because of elevated intraocular pressure in the vitreous
cavity, and the ciliary body was visually recognized through the scleral wound under direct vision, thus allowing a stable
suture fixation of the ciliary body to the sclera. Postoperatively, the treated eye in both cases showed improvement of

Conclusions: The surgical method described in this report was found to be effective for draining intraocular fluid at
the site of cyclodialysis and for performing a stable suture fixation of the ciliary body to the sclera through the scleral
wound under direct vision, and it should be considered advantageous for avoiding intraoperative bleeding and
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Background

The current surgical treatments for cyclodialysis include
ciliary body suturing [1-3], cyclocryotherapy [4—6], laser
photocoagulation [7-10], encircling [11, 12], intraocular
lens (IOL) suture fixation [13-16], and vitreous surgery
[17-21]. Although there are numerous surgical proce-
dures available, each has its own specific advantages and
disadvantages. We report two cases of blunt force
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trauma-related cyclodialysis and resultant hypotony
maculopathy that were successfully treated via suturing of
the ciliary body to the sclera with a 25-gauge trocar for
vitrectomy using intraocular irrigation under direct vision.

Case presentation

Patient 1

An 17-year-old Japanese boy presented with a periorbital
hematoma and the development of an anterior chamber
hemorrhage in his right eye that had developed after he
was hit with a softball 2 months earlier. Thereafter, the
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anterior chamber hemorrhage resolved; yet, decreased
vision and decreased intraocular pressure (IOP) per-
sisted. His past medical history was unremarkable, and
fundoscopic examination and optical coherence tomog-
raphy (OCT) revealed hypotony maculopathy. Ultra-
sound biomicroscopy (UBM) of the anterior segment
(AS) revealed cyclodialysis, which was surgically treated
at 5 months after the patient’s injury. Prior to surgery,
the visual acuity (VA) and IOP in the patient’s right eye
was 0.04 (0.15 x S-4.50 C -3.50 Ax 5 degrees) and 4
mmHg, respectively. AS-OCT examination revealed a
shallow anterior chamber, a macular fold in the fundus,
papilledema, and retinal vessel dilation, and UBM
imaging revealed cyclodialysis from the upper to tem-
poral regions and in the lower areas (Fig. la—c). For
treatment, a 25-gauge trocar intraocular irrigation
needle was inserted into the lower nasal side of the
right eye. Next, and after confirming that the tip of the
needle was correctly inserted into the vitreous cavity,
irrigation fluid was injected into the eye at the pressure
of 20 mmHg. After preparing a lamellar scleral flap in
the 6- and 12-o’'clock directions, three incisions were
made on the sclera under the scleral flap, and the intra-
ocular fluid at the site of the cyclodialysis was easily
drained due to the elevated pressure at the intraocular
irrigation port, by which the ciliary body was visually
recognized through the scleral wound under direct vi-
sion. Next, diathermy coagulation was performed under
the scleral flap, and the ciliary body was securely fixed to
the sclera using a 10-0 nylon suture under direct vision
(Fig. 2a—c). Intraoperatively, there was no bleeding from
the suture site, and the lamellar scleral flap was then
closed to complete the surgery. After surgery, the VA and
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IOP in his right eye improved to (1.0 x S -3.00 = C — 1.25
Ax 180 degrees) and 13 mmHg, respectively, with good
visual function. Moreover, UBM examination revealed
that the cyclodialysis had resolved and that the initial fun-
doscopy findings had improved (Fig. 3a—c).

Patient 2

A 32-year-old Japanese man presented to our hospital
with a periorbital hematoma and the development of
an anterior chamber hemorrhage in his left eye due
to being hit with a rubber ball. His past medical
history was unremarkable, and upon initial examin-
ation, the VA and IOP in his right eye were 30 cm/vision
(ie., counting fingers; noncorrigent uncorrected) and 4
mmHg, respectively. AS-OCT examination revealed sub-
conjunctival hemorrhage, corneal stromal and epithelial
edema with Descemet membrane folds, hemorrhage in
the anterior chamber, traumatic mydriasis and cataract,
phacodonesis, and a mild vitreous hemorrhage. Although
ultrasound B-mode imaging showed no retinal detach-
ment, UBM imaging revealed circumferential cyclodialysis
(Fig. 4a—e). Moreover, although the anterior chamber
hemorrhage and vitreous hemorrhage gradually disap-
peared, there was a persistent decreased of IOP. At 1
month after injury, the patient underwent vitrectomy, len-
sectomy, IOL transscleral sulcus fixation, and ciliary body
suturing in his left eye. Briefly, a 25-gauge trocar intraocu-
lar irrigation needle was inserted, and after confirmation
that the tip of the needle was correctly inserted into the
vitreous cavity, irrigation fluid was injected into the eye at
the pressure of 20 mmHg. Next, pars plana lensectomy
and vitrectomy were performed, and fundoscopic examin-
ation showed hypotony maculopathy. Thus, transscleral

lower areas

Fig. 1 Preoperative fundoscopy and ultrasound biomicroscopy (UBM) images in patient 1. a Fundoscopic image showing macular fold,
papilledema, and retinal vessel dilatation. b and ¢ UBM images showing cyclodialysis from the upper region to the temporal region and in the
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the sclera using a 10-0 nylon suture under direct vision (c)

Fig. 2 Intraoperative findings in patient 1. After preparing a lamellar scleral flap in the 6- and 12-o'clock directions (a), three incisions were made
on the sclera under the scleral flap, and the intraocular fluid at the site of the cyclodialysis was easily drained (b). The ciliary body was fixed to

sulcus fixation of the IOL was then performed. In
addition, the pupil was adjusted by suture tightening
using a 10-0 PROLENE suture (Ethicon/J&] Medical
Devices, Bridgewater, NJ, USA) in the upper and
lower parts for the treatment of traumatic mydriasis.
A lamellar scleral flap was then made in the lower
and upper regions, and an incision was made on the
sclera. As in patient 1, the intraocular fluid at the site
of cyclodialysis was drained from the incision site,
and, when within range, the ciliary body was fixed to
the sclera using 10-0 nylon suture under direct vision
(Fig. 5a—c). Intraoperatively, there was no bleeding
from the suture site, and at 2 months after surgery,
the VA and IOP in his left eye had improved to
(06 x S +2.75 = C-2.00 Ax 50 degrees) and 12
mmHg, respectively, with good visual function. More-
over, UBM imaging revealed that the cyclodialysis had
nearly resolved and that the initial fundoscopic find-
ings had improved (Fig. 6a—e).

Discussion

Cyclodialysis is a disease that usually occurs due to blunt
force trauma. In such cases, the ciliary body is separated
from the sclera, which reduces aqueous production and
allows the flow of aqueous humor through the cleft into
the suprachoroidal space, thus leading to a reduction of
IOP. Cyclodialysis can cause hypotony maculopathy (in-
cluding a macular fold), dilated and tortuous retinal ves-
sels, and papilledema, and it can also lead to irreversible
vision loss if allowed to persist over a long-term period
[1]. Although conservative treatment alone can some-
times result in improvement of the decreased IOP and
the hypotony maculopathy can spontaneously resolve,
surgical treatment is required for patients with long-
lasting symptoms.

As described above, the current surgical treatments for
cyclodialysis include ciliary body suturing [1-3], cyclo-
cryotherapy [4—6, 22], laser photocoagulation [7-10], en-
circling [11, 12], IOL suture fixation [13-16], and

Fig. 3 Postoperative fundoscopy and ultrasound biomicroscopy (UBM) images in patient 1. a Fundoscopic image showing improvement after
surgery. b and ¢ UBM images showing that the cyclodialysis had resolved
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Fig. 4 Preoperative slit-lamp and ultrasound biomicroscopy (UBM) images in patient 2. a Fundoscopic image showing anterior chamber
hemorrhage, traumatic mydriasis, traumatic cataract, and phacodonesis. b—e UBM images showing circumferential cyclodialysis

vitreous surgery [17-21]. Cyclocryotherapy and laser
photocoagulation are performed to close the cyclodialy-
sis cleft via the creation of an adhesion between the cil-
iary body and the sclera. However, because the sclera is
the tissue that contains less pigment, the adhesion cre-
ated by the coagulation procedure may be unsatisfactory.
Thus, suturing of the ciliary body is generally considered
to be a more effective method of obtaining a secure ad-
hesion, even though the procedure is invasive and can
possibly result in bleeding from the ciliary body due to
the suturing being performed in a blinded manner.

In the surgical method used for the two cases de-
scribed in this report, a trocar tip for vitrectomy is
inserted into the vitreous cavity in order to maintain the
intraoperative IOP, and this procedure provided the fol-
lowing three advantages. First, the intraocular fluid at
the site of the cyclodialysis was easily drained from the
scleral wound due to the IOP being well maintained
during the scleral incision. Second, because the

separated ciliary body advancing toward the sclera could
be visually observed under direct vision, it was possible
to perform a stable 10-0 nylon suturing of the ciliary
body to the advancing sclera. Third, because the IOP
was well maintained intraoperatively, the risk of bleeding
from the ciliary body during suturing was reduced.
However, it should be noted that the surgical proced-
ure does have some disadvantages. Those include a
slightly longer time being required to create the lamellar
scleral flap, as well as the incarceration of the ciliary
body into the scleral wound that occurs when the intra-
ocular irrigation pressure is set at a higher level or when
the scleral incisional wound is large. Moreover, the in-
sertion of the 25-gauge trocar tip into the vitreous cavity
may be difficult in cases of severe cyclodialysis. However,
in such cases, tilting of the eyeball can resolve the prob-
lem because it helps to confirm the position of the trans-
pupillary tip. For optimal results, we consider that the
specific site of the trocar placement should be selected

Fig. 5 Intraoperative findings in patient 2. Images showing the lamellar scleral flap made in the lower and upper parts (a) and the incision made
on the sclera (b). As in patient 1, the intraocular fluid at the site of the cyclodialysis was easily drained through the incision site, and the
advancing ciliary body was fixed to the sclera using a 10-0 nylon suture under direct vision (c)
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Fig. 6 Postoperative fundoscopy and ultrasound biomicroscopy (UBM) images in patient 2. a Fundoscopic image showing improvement after
surgery. b—e UBM images showing that the cyclodialysis had nearly resolved

from the area in which the preoperative UBM findings
indicate that the cyclodialysis is mild.

Previous studies have reported the effectiveness of
other surgical methods for the treatment of cyclodialysis,
such as compression of the detached ciliary body with a
loop of the IOL or capsular tension ring, and IOL ciliary
sulcus suture fixation, a method involving direct sutur-
ing of the ciliary body to the sclera [13—-16]. In patient 2,
the combined use of IOL ciliary sulcus suture fixation
allowed us to fix the detached ciliary body to the sclera
in the nasal and temporal sides, thus allowing us to cre-
ate a lamellar scleral flap only in the upper and lower
parts. In the future, we theorize that a combination of
these surgical procedures will improve the outcomes of
ciliary body suturing.

Conclusions

The surgical method used in the present study was
found to be effective for draining the intraocular fluid at
the site of the cyclodialysis and for performing a stable
suture fixation of the ciliary body to the sclera through
the scleral wound under direct vision.

Abbreviations

AS: Anterior segment; IOL: Intraocular lens; IOP: Intraocular pressure;
OCT: Optical coherence tomography; UBM: Ultrasound biomicroscopy;
VA: Visual acuity

Acknowledgements
The authors thank John Bush for editing the manuscript.

Authors’ contributions

TN and RK drafted the manuscript, collected the data, and reviewed the
literature. TS, SO, and MF reviewed the literature. KT and TKo interpreted the
data and critically reviewed the manuscript. Tl, RK, and TKi critically reviewed
the final version of the manuscript. All authors read and approved the final
manuscript.

Ethics approval and consent to participate
This case study was approved by the Ethics Committee of Osaka Medical
College.

Consent for publication

Written informed consent was obtained from the patients for publication of
this case report and any accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Received: 14 January 2020 Accepted: 7 July 2020
Published online: 06 August 2020

References

1. Trikha S, Turnbull A, Agrawal S, Amerasinghe N, Kirwan J. Management
challenges arising from a traumatic 360 degree cyclodialysis cleft. Clin
Ophthalmol. 2012,6:257-60.

2. Agrawal P, Shah P. Long-term outcomes following the surgical repair of
traumatic cyclodialysis clefts. Eye (Lond). 2013;27:1347-52.

3. Yang JG, Yao GM, Li SP, Huawang X, Ren BC. Surgical treatment for 42
patients with traumatic annular ciliochoroidal detachment. Int J
Ophthalmol. 2011;4:81-4.

4. Wiechens B, Rochels R. Circular surgical cyclopexy after extensive traumatic
cyclodialysis. Ophthalmic Surg Lasers. 1996;27:479-83.

5. Kuchle M, Naumann GO. Direct cyclopexy for traumatic cyclodialysis with
persisting hypotony: report in 29 consecutive patients. Ophthalmology.
1995;102:322-33.

6. Demeler U. Surgical management of ocular hypotony. Eye (Lond). 1988;2:
77-9.

7. Amini H, Razeghinejad MR. Transscleral diode laser therapy for cyclodialysis
cleft induced hypotony. Clin Exp Ophthalmol. 2005;33:348-50.

8. Brown SV, Mizen T. Transscleral diode laser therapy for traumatic
cyclodialysis cleft. Ophthalmic Surg Lasers. 1997,28:313-7.

9. Partamian LG. Treatment of a cyclodialysis cleft with argon laser
photocoagulation in a patient with a shallow anterior chamber. Am J
Ophthalmol. 1985;99:5-7.

10.  Joondeph HC. Management of postoperative and post-traumatic
cyclodialysis clefts with argon laser photocoagulation. Ophthalmic Surg.
1980;11:186-8.

11. Sood G, Rajendran V, George R, Sharma T, Raman R. Comparison of
encirclage and cryotherapy with argon laser in the management of
traumatic cyclodialysis cleft. Int J Ophthalmol. 2019;12:165-8.



Nagashima et al. Journal of Medical Case Reports

20.

22.

(2020) 14:121

Mandava N, Kahook MY, Mackenzie DL, Olson JL. Anterior scleral buckling
procedure for cyclodialysis cleft with chronic hypotony. Ophthalmic Surg
Lasers Imaging. 2006;37:151-3.

Malandrini A, Balestrazzi A, Martone G, Tosi GM, Caporossi A. Diagnosis and
management of traumatic cyclodialysis cleft. J Cataract Refract Surg. 2008;
34:1213-6.

Mardelli PG. Closure of persistent cyclodialysis cleft using the haptics of the
intraocular lens. Am J Ophthalmol. 2006;142:676-8.

Gupta S, Selvan H, Shakrawal J, Gupta V. One-step management of post-
traumatic triple dialysis using two rings. Eur J Ophthalmol. 2019,29:NP9-13.
Yuen NS, Hui SP, Woo DC. New method of surgical repair for 360-degree
cyclodialysis. J Cataract Refract Surg. 2006;32:13-7.

Chen KJ, Sun MH, Sun CC, Wang NK, Hou CH, Wu AL, et al. Traumatic
maculopathy with massive subretinal hemorrhage after closed-globe
injuries: associated findings, management, and visual outcomes.
Ophthalmol Retina. 2019;3:53-60.

Medeiros MD, Postorino M, Pallés C, Salinas C, Mateo C, Garcia-Arumi J, et al.
Cyclodialysis induced persistent hypotony: surgical management with
vitrectomy and endotamponade. Retina. 2013;33:1540-6.

Takaya K, Suzuki Y, Nakazawa M. Four cases of hypotony maculopathy
caused by traumatic cyclodialysis and treated by vitrectomy, cryotherapy,
and gas tamponade. Graefes Arch Clin Exp Ophthalmol. 2006;244:855-8.
Ishida Y, Minamoto A, Takamatsu M, Kuwabara R, Yamane K, Mishima HK.
Pars plana vitrectomy for traumatic cyclodialysis with persistent hypotony.
Eye (Lond). 2004;18:952-4.

Hoerauf H, Roider J, Laqua H. Treatment of traumatic cyclodialysis with
vitrectomy, cryotherapy, and gas endotamponade. J Cataract Refract Surg.
1999,25:1299-301.

Hwang JM, Ahn K, Kim C, Park KA, Kee C. Ultrasonic biomicroscopic
evaluation of cyclodialysis before and after direct cyclopexy. Arch
Ophthalmol. 2008;126:1222-5.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 6 of 6

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Patient 1
	Patient 2

	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

