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Purpose: To evaluate the clinical effects of direct cyclopexy in the treatment of traumatic cyclodialysis cleft.

Methods: This is a retrospective case study. Patients with traumatic cyclodialysis cleft, who were treated with direct cyclopexy and
had complete medical records at Tianjin Eye Hospital between February 2021 and August 2022 were selected. The detailed
characteristics of the 23 patients were analyzed. Preoperative and postoperative visual acuity, intraocular pressure (IOP), and the
extent of ciliary detachment were recorded. All patients were followed up for six months.

Results: 19 of the 23 patients who underwent single direct cyclopexy, the other 4 patients with severe posterior segment damage
underwent direct cyclopexy combined with vitrectomy, suprachoroidal drainage, etc. After surgery, 22 of the 23 patients successfully
reset the ciliary body, including four patients who underwent combined operations, which showed a statistically significant difference
(P <0.01). The mean preoperative IOP was 6.48 + 1.62 mmHg and it has a different degree of rebound in 21 cases reaching 13.29 +
2.11 mmHg on 6 months after operation, including 6 cases of transient high intraocular pressure (> 21 mmHg) (P < 0.01). Best
corrected visual acuity was increased from preoperatively 0.60 + 0.21 logMAR to 0.38 + 0.26 log MAR postoperatively, in which the
vision > 0.3 logMAR reached 65.2% (P < 0.01).

Conclusion: Direct cyclopexy with or without vitrectomy is an effective method for treating traumatic ciliary body detachment.
Keywords: cyclodialysis cleft, trauma, direct cyclopexy, intraocular pressure

Introduction

Cyclodialysis cleft refers to the separation of ciliary muscle fibers from the scleral spur, creating an aberrant pathway for
aqueous drainage into the suprachoroidal space.'* The most common cause of cyclodialysis cleft is blunt ocular trauma,
which can induce disinsertion of the longitudinal ciliary muscle fibers from the sclera by stretching the ocular tissue owing
to mechanical axial compression and rapid equatorial expansion.'= Traumatic cyclodialysis cleft occurs as a result of blunt
trauma or open globe injuries to the eyeballs with an incidence of 1-11%,* but it is not rare in some large ophthalmology
departments in China. Traumatic cyclodialysis cleft frequently results in persisting ocular hypotony causing ocular
complications such as cataract, hypotonic maculopathy, disc edema, choroidal detachment, and retinal damage.’

The principle of traumatic cyclodialysis cleft management is to restore the apposition of the detached ciliary body to the
sclera and hence the IOP. Over 20 clinical methods are available for the treatment of ciliary body detachment,®® such as
laser photocoagulation (argon laser, YAG laser, diode laser®), transconjunctival cryotherapy,” transscleral diathermy, direct
cyclopexy, intravitreous gas injection, gas endotamponade in conjunction with cryotherapy,’ vitrectomy, scleral buckling,
and the use of intraocular lens haptics to compress the cleft against the sclera.® However, the therapeutic effect of these
methods for traumatic cyclodialysis cleft remains controversial. Few studies have systematically evaluated the safety and

efficacy of these techniques, and there is no gold standard for the surgical treatments of traumatic cyclodialysis cleft.’
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In this study, we reviewed a consecutive series of patients with traumatic cyclodialysis cleft treated with direct
cyclopexy and evaluated the therapeutic effects by assessing the visual acuity, [OP, UBM examination.

Methods

Design and Population

This retrospective study was approved by the Ethics Committee of Tianjin Eye Hospital (KY2023087) and conducted in
accordance with the Declaration of Helsinki. Informed consent was obtained from all participants. The study recorded 23
eyes of 23 consecutive patients diagnosed with cyclodialysis cleft due to blunt ocular trauma during February 2021 to
August 2022. All of the patients had additional anterior or posterior segment damage (including cataract, lens dislocation,
vitreous hemorrhage, retinal detachment, subretinal hemorrhage, choroidal detachment, and suprachoroidal hemorrhage
or choroidal avulsion). Patients with a history of intraocular surgery, such as glaucoma filtration surgery, cataract surgery,
or vitrectomy, were excluded.

Clinical Evaluation

The patients’ preoperative information including age, sex, ocular history, uncorrected visual acuity (UCVA), best-
corrected visual acuity (BCVA), IOP, gonioscopy, fundus photography, ultrasound biomicroscopy (UBM) (Model SW-
3200L, Tianjin Suowei Electronic Technology Co., Ltd., Tianjin, China), and B-scan ultrasonography (Model MD-2300,
Tianjin MEDA Co., Ltd. Tianjin, China) were collected. The IOP was measured three times using a Non-Contact
Tonometer (Canon TX-20 tonometer; Canon Inc., Tokyo, Japan), and the mean value was calculated. The range of the
cyclodialysis cleft was measured by two experienced doctors using UBM and gonioscopy when the anterior chamber
angle could be clearly seen. All patients were followed up for at least six months postoperatively. The BCVA, IOP, and
UBM were measured for the patients at each follow-up visit.

Surgical Management

Direct cyclopexy was performed as follows: a conjunctival flap was made at the site of the cyclodialysis cleft and
the sclera was exposed. A partial-thickness scleral flap was then made 3 mm posterior to the limbus and the flap was
a little larger than the cleft itself to ensure that no cleft was left without reapposition. After elevating the scleral flap,
the sclera was incised at 1.5 mm posterior and parallel to the limbus. The aqueous humor was released and the
cyclodialysis cleft was visualized. The detached ciliary body was directly fixed to the sclera with an interrupted loop
suture through the anterior sclera, ciliary body, and posterior scleral lip using 10-0 nylon sutures. The scleral flap
and conjunctiva were then closed by suturing (Figure 1). All patients received atropine and corticosteroid eye drops
before surgery.

Other surgical techniques were also performed during the cyclopexy surgery, such as coreoplasty, iridodialysis repair
for anterior segment injury, vitrectomy, retinal reattachment, and scleral tapping for posterior segment injury based on the
patients’ ocular conditions. Postoperative management included atropine eye drops to paralyze the ciliary muscle,
corticosteroids eye drops for anti-inflammation, antibiotics to prevent infection, and IOP- lowering medications if
needed.

Statistical Analysis

SPSS16.0 statistical software was used for data analysis. Fisher’s exact test was used to compare the conditions of
cyclodialysis cleft reattachment before and after surgery, and paired #-test was used to compare IOP and visual acuity.
Statistical significance was set at P<0.05.

Results

The 23 patients (20 males, 3 females) who suffered traumatic ciliary body detachment had single-eye injuries,
and their disease course ranged from 2 to 4 months. The age range of the patients was from 12 to 57 years with
a mean age of 42.5+2.8 years. Among these patients, eight were wounded by fist blows, five were slapped by
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Figure | Surgical procedure of direct cyclopexy for traumatic cyclodialysis cleft (A) A conjunctival flap was made and the sclera was exposed and incised for preparation of
the scleral flap. (B) The scleral flap was being made. (C) The scleral flap has been created. (D) The sclera was incised |.5 mm posterior and parallel to the limbus. The
aqueous humor was released and the cyclodialysis cleft was visualized. (E) The detached ciliary body was directly fixed to the sclera with an interrupted loop suture through
the anterior sclera, ciliary body, and again through the posterior scleral lip using 10-0 nylon sutures. (F) The full length of the cleft was closed. (G) The scleral flap was closed
with interrupted sutures. (H) The conjunctiva was closed.

bamboo and wood, three were hit by plastic sheets, two were beaten by rocks, one was injured by football, one
was injured by badminton, and one was injured by firecrackers. Surgeries were performed approximately 14 days
to 4 months after injury according to the different ranges of the cyclodialysis cleft.

Nineteen patients were injured, mainly in the anterior segment, some combined with hyphema, discoria, and
iridodialysis. Four patients had posterior segment injuries such as retinal detachment, choroid detachment, subretinal
hemorrhage, and massive vitreous hemorrhage. Sixteen patients had retinochoroidal folds and optic disc edema. The
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Figure 2 The preoperative and postoperative UBM images of cyclodialysis cleft. (A) Obvious cyclodialysis cleft before surgery in a patient. (B) Well-reattached ciliary body
of the same patient one month after surgery.

Figure 3 Images of cyclodialysis cleft on gonioscope. (A) image shows a narrow cyclodialysis cleft at the bottom. (B) image shows two visible stitches at the bottom after repair.

cyclodialysis cleft angle ranged from 50°-270° detected by UBM examination. The range of clefts in five cases was less
than one quadrant, accounting for 21.7% of all patients; 12 cases (52.2%) ranged from to 1-2 quadrants, and six cases
(26.1%) ranged from to 2-3 quadrants. Among the 23 patients undergoing direct cyclopexy for traumatic cyclodialysis,
cleft closure was achieved in 22 cases (Figure 2), including four cases with vitrectomy simultaneously; in one case,
a small residual cleft persisted due to loose stitches (Figure 3) and underwent a second cyclopexy operation 2 weeks later.
The apposition of the detached ciliary body to the sclera was successfully restored in 22 of the 23 patients after one
operation. The differences before and after surgery were statistically significant (P<0.01).

The preoperative mean IOP was 6.48 +1.62 mm Hg (range, 49 mmHg) (Table 1). IOP increased significantly to
14.57 + 3.09 mmHg (t =12.74, P < 0.01) at one day after surgery and to 13.29 = 2.11 mmHg on 6 months after operation

Table | Comparision of Intraocular Pressure (IOP) of Patients With Cyclodialysis
Before and After Cyclopexy

IOP The Number The Number of The Number of

(mm Hg) of Patients Patients One Month Patients Six Months
Preoperative After the Surgery After the Surgery

0~9 23 2 |

10~21 0 15 22

>21 0 6 0

676 hetps: Clinical Ophthalmology 2025:19



Wang et al

Table 2 Comparison of Best-Corrected Vision Acuity (BCVA) in Patients With
Cyclodialysis Before and After Cycloplexy

BCVA The Number The Number of The Number of

(logMAR) of Patients Patients One Month Patients Six Months
Preoperative After the Surgery After the Surgery

0.02~0.1 9 7

0.1~0.3 5

>0.3 9 12 15

(t=10.594, P < 0.01). Six patients experienced transient high IOP (> 21 mmHg) after surgery and the IOP subsequently
decreased to normal range (<21 mmHg) within 5 days (Table 1) by using antiglaucoma agents. Among the two patients
whose IOP did not rise to the normal range on one day after surgery, one still had a narrow cleft left without complete
reattachment and the IOP returned to the normal range after the second surgery, and the other patient did not recover until
8 months after surgery.

The mean BCVA was 0.60 = 0.21 logMAR preoperatively and improved to 0.38 £ 0.26 logMAR 6 months
postoperatively (Table 2). 65.2% of post-operative patients had visual acuity better than 0.52 logMAR. Visual acuity
before and after surgery was significantly different (t = 5.04, P < 0.01).

After operation, the anterior chamber deepened (Figure 4) and posterior retinal edema faded gradually (Figure 5).
Only one patient with persisting low IOP presented retinal abnormalities six months after surgery. Except for transient
IOP elevation, no other serious postoperative complications, such as ciliary body hemorrhage, anterior segment ischemia,

or endophthalmitis, were observed in this series.

Figure 4 Anterior chamber changes before and after direct cyclopexy surgery. (A) image shows the shallow central and peripheral anterior chambers, approximately [/4CT
below. (B) image shows the deepened central and peripheral anterior chambers of the same patient 10 days after surgery, approximately 3/4CT below. (C) shows shallow
preoperative temporal anterior chamber. (D) shows a deepened temporal anterior chamber 7 days after surgery.
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Figure 5 Eye fundus images before and after surgery. (A) image shows preoperative retinal edema, retinal radial wrinkles in the macular area, and unclear optic disk
boundaries in one patient. (B) image shows the changes in the same patient A 1.5 month after surgery: posterior retinal edema, optic disc edema, and retinal radial wrinkles
disappear. (C) image shows a preoperative fundus image of another patient with cyclodialysis cleft after blunt trauma. Macular edema, wrinkles, choroid arc-shaped
lacerations across the macular area, and subretinal hemorrhage in the macular area were observed. (D) image shows the changes in the same patients at C 10 days after
cyclopexy: posterior retinal edema decreased obviously, and white stripe at the choroid arc-shaped laceration is clear.

Discussion

Although numerous surgical treatment strategies have been employed in clinical settings, there remains no standardized
protocol for managing traumatic cyclodialysis clefts. Direct cyclopexy is often the definitive procedure when conserva-
tive management fails to close the cleft.'® The first surgical intervention for traumatic cyclodialysis was performed by
Vannas and Boerkenheim in 1952."" Since then, various modifications have been introduced to improve tissue apposition
and cleft closure. For instance, full-thickness or partial-thickness scleral flaps have been utilized depending on the size
and extent of the cyclodialysis cleft. McCannel described an alternative technique involving a suture placed through the
sclera and ciliary body base, followed by radial passage through the cornea.'? Other authors have reported approaches
using horizontal stack suturing without scleral incision and continuous suturing with a scleral flap.'"-'?

The principles underlying all surgical repairs include obliteration of the cyclodialysis space and apposition between
the sclera and the ciliary body wall.” Continuous sutures offer simplicity and reduced operative time but carry a higher
risk of stitch loss. Techniques without scleral flap incisions provide poor visibility during surgery, thus requiring high
operator skill in controlling suture depth. Traditional interrupted sutures and reattachment surgeries offer better visibility
and precise tissue repositioning, as demonstrated in.'® In this study, we opted for traditional ciliary body suture and
reattachment surgery to treat patients with traumatic cyclodialysis clefts. Clefts were successfully closed in 22 out of 23
eyes after a single operation, with intraocular pressures (IOP) returning to normal and varying degrees of visual
improvement observed. The outcome of direct cyclopexy for treating traumatic cyclodialysis clefts in our study was

acceptable.
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In other studies, Kijima reported successful closure in 5 out of 5 cases following direct cyclopexy,” Agrawal and Shah

% and Kuchle reported success in 28 out of 29 cases.'> These variations in

reported success in 11 out of 12 cases,
outcomes may be attributed to differences in surgical experience, accurate incision site location, completeness of
suturing, and suture firmness. Regardless of the method used, precise identification of the cyclodialysis cleft’s size and
extent is crucial. Ultrasound biomicroscopy (UBM) provides valuable information for diagnosis, defining the location of
cyclodialysis, and monitoring postoperative progress.'®

Regarding optimal timing and indications for surgery, it appears that moderate-to-large clefts where medical or
non-invasive treatments have failed are best managed surgically.'”"'® Most authors agree that treatment should not
be delayed due to the risk of permanent vision loss from retinal damage.” When deciding on the optimal therapy for
cyclodialysis, factors such as the duration of hypotony, the extent of cyclodialysis, and the degree of visual
impairment should be considered. In our practice, if the cleft extent is less than 60°, we prefer medical treatment,
primarily using atropine to paralyze the ciliary muscle and facilitate attachment to the sclera. If reattachment does
not occur within two weeks, surgery is considered. For clefts between 60°-90°, we typically observe for approxi-
mately 7-10 days before opting for surgery. For clefts greater than 90°, we recommend immediate surgery. The cleft
extents in this group ranged from 50° to 270°, with surgery performed 14 days to 4 months post-diagnosis. One
patient had two clefts, measuring 30° and 50° respectively. Due to fear of surgery, this patient did not undergo
surgery until four months later. Although the ciliary body reattachment surgery was successful, IOP remained low,
potentially leading to severe visual function injury due to prolonged detachment weakening the aqueous humor
secretion function of ciliary epithelial cells. For patients who also underwent vitrectomy for posterior segment
injuries, surgery was ideally performed about two weeks post-injury to facilitate the procedure and reduce
complications. Four patients in this study underwent vitrectomy approximately two weeks post-injury, with all
clefts successfully closed.

An increase in IOP post-surgery indicates successful repair. In some cases, IOP exceeded the normal value of
21 mmHg. Possible reasons include: (1) Blockage of abnormal aqueous humor outflow pathways, preventing direct
drainage into the suprachoroidal space while impaired trabecular filtration function recovers; (2) Recovery of ciliary body
epithelial cell function; (3 Postoperative inflammatory reactions causing blockage of the trabecular meshwork and
reduced filtration; () Sutures placed too close to the corneal limbus combined with postoperative inflammation leading to
iris root adhesion and angle closure. In the first three scenarios, IOP usually returns to normal within 3-5 days of
treatment; however, the fourth scenario may require surgical intervention. Given attention to suture placement, none of
our patients experienced the fourth scenario. Additionally, four out of six patients with postoperative high IOP exhibited
significant anterior chamber inflammation and Tyndall (+++), suggesting that postoperative IOP increases are more likely
in patients with severe inflammation. Strengthened anti-inflammatory measures can quickly control IOP, though
excessive anti-inflammatory measures are unnecessary as postoperative inflammation aids in restoring ciliary body-
scleral apposition.'

Concerning whether to incise and suture at the 3 o’clock and 9 o’clock positions during surgery, most scholars
recommend avoiding these directions to prevent injury to ciliary body nerves and blood vessels.” However, some reports
indicate that incisions in these directions do not cause significant complications, and our study found no obvious bleeding
or other complications in patients cut at these positions. Therefore, we propose that the 3 o’clock and 9 o’clock positions
are not surgical “forbidden zones”. However, if clefts exist in both directions, we suggest suturing in only one direction
to avoid potential risks.

Clinically, traumatic patients with other anterior or posterior segment injuries, especially those with initially mild
hypotony, may overlook the diagnosis of cyclodialysis clefts. Therefore, careful attention should be paid to the possibility
of ciliary body detachment and other emergencies such as scleral rupture and angle recession. UBM and anterior OCT
can provide clear images to detect hidden ciliary detachments and enable timely treatment.'®** Four patients in this study
with severe posterior injuries were diagnosed using UBM, facilitating correct treatment.

Despite the effectiveness of direct cyclopexy in treating cyclodialysis clefts, limitations remain. The optimal timing
for surgery post-trauma is undefined. Currently, we adopt a conservative approach if the patient’s vision and hypotony are
stable Our study supports existing evidence that direct cyclopexy, with or without vitrectomy, is an efficacious, safe, and
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adoptable surgical approach for traumatic cyclodialysis clefts. Further case-control studies with larger sample sizes and
longer follow-up periods are needed to verify its efficacy and safety.

In conclusion, under current medical technology and equipment, cyclodialysis clefts can be accurately diagnosed.
With more cases and data accumulation, more effective and noninvasive treatment methods are expected to emerge in the
future.
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