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Abstract 

Background  This study aimed to investigate the safety and efficacy of the Yamane technique (flanged intrascleral 
haptic fixation with double-needle technique /FIHFT) for three-piece intraocular lens (IOL) implantation in Egyptian 
patients diagnosed with Marfan syndrome (MFS) presented with subluxated lenses (ectopia lentis, EL).

Methods  This was a retrospective evaluation of thirty-three patients who were diagnosed with MFS and had sublux-
ated lenses in a total of forty eyes. Seven of these patients had bilateral subluxation. Lensectomy or phacoemulsifica-
tion was performed with limited anterior vitrectomy, followed by IOL implantation using the FIHFT method. Data 
was collected from medical records, including preoperative and postoperative corrected distant visual acuity (CDVA) 
using logarithm of the minimal angle of resolution (log MAR), preoperative and postoperative refractions, intraopera-
tive and postoperative complications, and follow-up periods.

Results  The mean age of patients in the study was 30.79 years, with a mean follow-up of 23.9 months. Post-surgery, 
the refractive sphere decreased significantly from -9.1 ± 1.4 diopter (D) to -1.4 ± 0.7 D, and cylinder measurements 
dropped from -4.5 ± 0.8 D to -1.4 ± 0.6 D. The spherical equivalent (SEQ) also declined from -11.4 ± 1.5 D to -2.1 ± 0.8 D. 
The CDVA improved from 0.80 ± 0.32 to 0.18 ± 0.10 log MAR (P < 0.001). No intraoperative complications were identi-
fied. Postoperative complications included IOL decentration (12.5%), vitreous hemorrhage (7.5%), IOL slippage (5%), 
IOL tilt (5%), and retinal detachment (RD) (5%). Further surgical procedures were necessary for only four cases (10%), 
all of which had positive outcomes. IOL tilting and slippage occurring at average ages of 18 and 19 years, respectively. 
No other complications, such as hypotony, elevated intraocular pressure (IOP), corneal edema, iritis, IOL dislocation, 
cystoid macular edema (CME) or endophthalmitis, were reported.

Conclusions  The Yamane technique has proven effective and safe for treating subluxated lenses in Egyptian 
patients with Marfan Syndrome, resulting in improved visual acuity with minimal complications, mostly minor 
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and manageable. Comprehensive fundus examinations before and after surgery are essential for promptly identify-
ing retinal breaks and reducing the risk of retinal detachment. IOL tilting and slippage are more common in younger 
patients.

Keywords  Marfan syndrome, Ectopia lentis, Lenticular astigmatism, Scleral lens fixation, Yamane technique

Background
Marfan syndrome (MFS) is classified as an autosomal 
dominant connective tissue disorder, with an estimated 
prevalence of 1 in 5,000 individuals. This condition is 
characterized by complete penetrance, variable expres-
sivity within and between families, and pleiotropic 
effects. Notably, it does not exhibit a preference for any 
specific gender, race, ethnicity, or geographic region [1].

MFS is caused by a mutation of the fibrillin-1 (FBN1) 
protein gene, affecting the elasticity and strength of con-
nective tissues. This mutation leads to disordered and 
decreased incorporation of fibrillin into the connective 
tissue matrix. Ocular structures rich in fibrillin include 
the cornea, suspensory zonules of the lens, lens capsule, 
and sclera [2].

Ectopia lentis (EL) is one of the cardinal features of 
MFS, observed in approximately 60% of affected indi-
viduals. This condition arises from the weakness of the 
ciliary zonules, which serve as the suspensory ligaments 
of the lens. Myopia is one of the most common ocular 
features in MFS patients, affecting 34–44% of individu-
als with MFS and often progressing rapidly during child-
hood. Additional ocular manifestations may include 
increased axial length of the globe and corneal flattening. 
Studies have also revealed associations with strabismus, 
including exotropia and esotropia, vertical deviations, 
primary inferior oblique muscle overaction and glau-
coma [3]. Retinal detachment (RD) also is reported in 
about 15% of patients with MFS [4].

For mild cases of EL associated with MFS, the ini-
tial treatment typically consists of spectacles or contact 
lenses. However, it is noteworthy that approximately 
50% of these cases may progress to amblyopia. The 
surgical management of these conditions is compli-
cated by the presence of zonular weakness. In the past, 
patients undergoing lensectomy and vitrectomy were 
often left aphakic. Advancements in surgical technol-
ogy and intraocular lens (IOL) designs have introduced 
a variety of options, including angle-supported anterior 
chamber IOLs, sulcus-fixated IOLs, iris-claw IOLs, iris-
sutured IOLs, and scleral-fixated posterior chamber IOLs 
(SFIOL) [5].

Due to the high prevalence of high myopia in patients 
with MFS, which highlights the need to conduct regu-
lar, long-term and precise fundus examinations for these 
patients, particularly when surgery is performed at a 

young age, it is not advisable to use IOL implants that 
affect mydriasis, such as posterior iris-claw IOLs [6].

The advantages of SFIOL implantation are manifold, 
including minimal damage to the corneal endothelial 
cells, iris, and anterior chamber angle structures, along-
side a reduced risk of secondary glaucoma and recurrent 
uveitis [7]. In this technique, the haptics of the IOL can 
be externalized and anchored within the sclera without 
requiring sutures. Some methodologies incorporate the 
use of scleral flaps or scleral tunnels that are aligned par-
allel to the limbus. The externalization of the haptics can 
be performed with forceps or needles, and the closure 
of the scleral flaps can be executed using 10–0 nylon or 
fibrin glue [8].

Since its introduction in 2014, the Yamane technique 
(flanged intrascleral haptic fixation with double-needle 
technique /FIHFT) has gained significant traction, elimi-
nating the necessity for conjunctival peritomy or scleral 
flaps. This method involves the externalization of the 
haptics of a three-piece IOL through a 27-gauge (G) nee-
dle, followed by cauterization to form bulbs at the haptic 
ends, thereby enhancing stability within the scleral tun-
nels [9].

This research aimed to investigate the clinical results 
and possible complications linked to the application of 
the Yamane technique (FIHFT) in Egyptian patients diag-
nosed with MFS who exhibited EL.

Methods
This research was a retrospective single-armed cohort 
study involving thirty-three Egyptian patients diagnosed 
with MFS who had subluxated lenses, with data collected 
between April 2019 and January 2024. Within this group, 
seven individuals revealed bilateral subluxation, leading 
to the examination of a total of forty eyes. The study was 
conducted in the ethical guidelines of the Declaration of 
Helsinki and received approval from the Research Eth-
ics Committee of the Faculty of Medicine at Beni Suef 
University (Approval No: FMBSUREC/07072024/Taha). 
Written informed consent was obtained from all patients 
or their legal guardians of young patients participating in 
the research.

Patients were excluded from the study based on sev-
eral criteria: those diagnosed with MFS lacking lens sub-
luxation, individuals with lens subluxation resulting from 
conditions other than MFS, patients with retinal vascular 
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issues and macular diseases, MFS patients exhibiting pre-
operative lattice degeneration and retinal detachment, 
and those who had a history of another ocular surgery.

Each patient underwent a comprehensive ophthalmo-
logical assessment, which encompassed evaluations of 
uncorrected distant visual acuity (UCDVA), corrected 
distant visual acuity (CDVA), refractive status of the eyes, 
slit-lamp examination (Fig.  1), and a thorough fundus 
examination utilizing slit-lamp bio-microscopy with + 90 
diopter (D) fundus lens (Volk Opticals, Mentor, OH, 
USA) or indirect ophthalmoscopy. Preoperative biometry 
was performed using IOL Master 500/700 (Carl Zeiss 
Meditec, Oberkochen, Germany), and the IOL power 
was calculated using the SRK/T formula. The target 
for the postoperative refraction was a spherical refrac-
tive power of -0.50 D. Subsequent follow-up evaluations 
included measurements of UCDVA, CDVA, eye refrac-
tion, slit-lamp examination, and fundus assessment.

Surgical procedure (Fig. 2)
The surgical procedures were carried out exclusively by 
(A.H.A.) at Watany Eye Hospitals, starting with lensec-
tomy or phacoemulsification, and a limited anterior vit-
rectomy. To prevent hypotony, a trocar with an infusion 
cannula was used. The Yamane Double-Needle Stabilizer 
(G-31496 for 30-G needles) from (Geuder AG, Ger-
many), guided the needles for creating transconjunctival 
sclerotomies. An “L-shaped” scleral tunnel was formed 
using a 30-G ultrathin-wall needle, bent 7 mm from the 
tip and secured in the Yamane stabilizer after a 2 mm 
intrascleral tunnel was established. A second tunnel was 
created similarly, with both needles inserted 180 degrees 
opposite each other, remaining free-floating in the vitre-
ous chamber to avoid retinal contact. The scleral tunnels 
were angled at 20 degrees to the corneal limbus and 10 
degrees to the iris plane. Using the Yamane stabilizer, 
both 30-G guide needles were introduced before inject-
ing the IOL and threading the haptics through the guide 

needles. After 1% acetylcholine chloride (Michol) injec-
tion, a preloaded foldable three-piece IOL (Sensar AR40 
3-piece IOL) from (Abbott Medical Optics Inc., Santa 
Ana, CA, USA) was inserted into the viscoelastic-filled 
anterior chamber (AC), positioning the leading haptic on 
the iris and keeping the trailing haptic outside to prevent 
descent into the vitreous cavity.

The primary haptic was then introduced into a 30-G 
needle utilizing 23-G micro-forceps, after which the sec-
ondary haptic was inserted into a second needle employ-
ing the double-needle technique. Subsequently, the 
haptics externalized onto the conjunctiva. The forceps 
secured the haptic 2 mm from its tip, and plugs were cre-
ated by cauterizing the ends with an ophthalmic cautery 
device (Accu-Temp cautery, Beaver-Visitec), resulting in 
a flange formation from the distal end. These plugs were 
positioned within the scleral tunnel, and the conjunc-
tiva was mobilized. A wash of the AC from viscoelastic 
material was done, followed by the injection of triamci-
nolone acetate, and then an additional wash was done to 
assess for vitreous prolapse. The trocar was subsequently 
removed, and the sclerotomy was closed using wet-field 
diathermy. Any identified leaks were managed with 
hydro-suturing, and if necessary, a corneal stitch was 
taken and scheduled for removal after one month. Post-
surgery, all patients received antibiotic and steroid eye 
drops for two weeks.

Statistical analysis
The analysis of the data was carried out using SPSS 
version 27 for Windows. Continuous variables were 
presented as means and standard deviations, while cat-
egorical variables were represented as counts and per-
centages. A paired t-test was utilized to investigate the 
ophthalmological outcomes. Risk factors associated 
with complications were identified through univari-
ate analysis, employing an independent t-test for age 
and a chi-squared test for sex and lens type. For the 

Fig. 1  Slit-lamp examination showed crystalline lens subluxation (ectopia lentis) in Egyptian patients diagnosed with Marfan syndrome. a superior 
temporal subluxation with intact zonules. b inferior temporal subluxation with intact zonules
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Fig. 2  The flanged intrascleral haptic fixation technique (FIHFT/Yamani) involves several key steps: (a) visualizing the subluxated lens, (b) 
performing phacoemulsification and limited vitrectomy (note the trocar with an infusion cannula), (c) bending 30-G needles positioned 7 mm 
from its tip, (d) employing the Yamane double-needle stabilizer to create 180-degree transconjunctival sclerotomies, (e) simultaneous introduction 
of 30-G guide needles, (f) injecting the 3- pieces intraocular lens (IOL), (g) threading the haptics through the guide needles, (h) externalizing 
the haptics onto the conjunctiva, (i) securing the haptic with forceps and creating cauterized plugs, (j) positioning the plugs in the scleral tunnel, (k) 
washing the anterior chamber after injecting triamcinolone acetate, (l) and achieving a well-centred IOL at the end of the procedure
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multivariable analysis, binary logistic regression was 
applied. The Kruskal–Wallis nonparametric test was 
employed to compare various complications concerning 
age, with a significance level established at a P-value of 
less than 0.05.

Results
Baseline characteristics of the studied patients
The mean age of the studied patients was 30.79 ± 13.69 
years and most of them were females (60.6%). The major-
ity of patients had a clear lens (32.5%) and the mean dura-
tion of follow-up was 23.9 ± 10.6 months (Table 1).

Ophthalmological assessment of the studied patients
Ophthalmological assessment showed a significant 
decrease of sphere from -9.1 ± 1.4 D before the opera-
tion to -1.4 ± 0.7 D after the procedure. Also, the cyl-
inder measurements decreased significantly from 

-4.5 ± 0.8 D preoperatively to -1.4 ± 0.6 D postopera-
tively. A marked reduction of the spherical equivalent 
(SEQ) was also observed from -11.4 ± 1.5 D to -2.1 ± 0.8 
D. The final CDVA using logarithm of the minimal 
angle of resolution (log MAR) was improved signifi-
cantly after the operation from 0.80 ± 0.32 to 0.18 ± 0.10 
(P < 0.001) (Table 2).

Assessment of complications among the studied patients
During the surgical procedures, no intraoperative com-
plications were found. Out of the 40 eyes that had 
surgery, 26 eyes (65% of the total cases) had no complica-
tions during the follow-up assessments. The most com-
mon postoperative complication was IOL decentration, 
which occurred in 5 eyes (12.5%). This was followed by 
vitreous haemorrhage in 3 eyes (7.5%), while postopera-
tive IOL slippage, IOL tilt, and RD were each observed in 
2 eyes (5%) (Fig. 3). In only four cases (10%), additional 
surgical procedures were necessary, and all of them led 
to positive results. Additionally, there were no reports of 
other complications, such as hypotony, elevated intraoc-
ular pressure (IOP), corneal oedema, iritis, dropped IOL, 
cystoid macular edema (CME), or endophthalmitis.

We noted instances of IOL decentration on the first 
postoperative day. These occurrences were classified as 
mild and became apparent only after pupil dilation, thus 
negating the need for further surgical intervention.

Early manifestations of vitreous haemorrhages were 
observed, likely attributable to trauma from the guided 
syringes. Fortunately, all instances resolved spontane-
ously within two weeks, eliminating the necessity for 
additional surgical procedures.

In two specific cases, IOL slippage was reported, occur-
ring spontaneously six and eleven months post-surgery. 
These instances necessitated further surgical intervention 
(Fig. 4,a). In one case, the slippage haptic was stabilized 
within its scleral track, followed by edge trimming and 
cauterization. In the second case, the similar technique 
was unsuccessful, necessitating IOL replacement. Both 
cases ultimately yielded favourable outcomes.

Tilted IOLs (Fig. 4,b) were confirmed in two cases via 
iTrace Ray-tracing, with mild cylinder measured less 
than (3.00) D. These were effectively managed with cor-
rective glasses, resulting in patient satisfaction.

The two cases of RD were recorded at different inter-
vals, specifically seven and thirteen months post-oper-
ation. These cases were managed through pars plana 
vitrectomy, by a vitreoretinal surgeon, leading to posi-
tive results. The final CDVA for these patients was docu-
mented at 0.20 and 0.30 log MAR.

Table 1  Baseline characteristics of the studied patients

No number, SD standard deviation, N nuclear cataract grade

Items Values (No. = 40)

Age in years
  Mean ± SD 30.79 ± 13.69

  Median (range) 31 (9–55)

Sex
  Female [No. (%)] 20 (60.6%)

  Male [No. (%)] 13 (39.4%)

Lens
  Clear [No. (%)] 13 (32.5%)

  N1 [No. (%)] 9 (22.5%)

  N2 [No. (%)] 8 (20.0%)

  N3 [No. (%)] 10 (25.0%)

Follow up period in months
  Mean ± SD 23.9 ± 10.6

  Median (range) 21 (6–42)

Table 2  Following up the ophthalmological outcomes

SD standard deviation, SPH sphere, Cyl cylinder, SEQ spherical equivalent, CDVA 
corrected distant visual acuity; *P-value is significant

Outcomes Mean SD P-value

SPH Before -9.137 1.4322  < 0.001*

After -1.3812 0.72719

Cyl Before -4.537 0.8195  < 0.001*

After -1.3875 0.63284

SEQ Before -11.4062 1.47488  < 0.001*

After -2.07500 0.820315

CDVA Before 0.7950 0.31700  < 0.001*

After 0.1750 0.09541
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Assesment of risk factors associated with complications
The sex, age, lens type and axis of astigmatism had no 
role in predictivity of complications either by univariate 
or multivariable analysis (Table 3).

The analysis revealed no notable statistical difference 
between the various types of complications and the age of 
the patients, which may be attributed to the limited sam-
ple size. However, a clinically significant difference was 
observed, with IOL tilting and slipping incidents occur-
ring at average ages of 18 and 19, respectively. (Table 4).

Discussion
The Yamane technique is a sophisticated method of IOL 
fixation that circumvents the need for sutures, glue, and 
scleral or conjunctival dissection [10]. In our study, we 
assessed the utilization of the Yamane technique in Egyp-
tian patients diagnosed with MFS presented with EL. The 
study showed a significant improvement in the visual 
outcomes as demonstrated by the significant reduction of 
sphere measurements from -9.0 ± 1.4 D before the opera-
tion to -1.4 ± 0.7 D after the procedure. Also, the cylinder 
measurements decreased significantly from -4.5 ± 0.8 D 
preoperatively to -1.4 ± 0.6 D postoperatively. A marked 
reduction of the SEQ was also observed from -11.4 ± 1.5 

Fig. 3  Incidence of postoperative complications

Fig. 4  Postoperative complications included (a) intraocular lens (IOL) slippage, visible during intraoperative view, and (b) IOL tilt, detectable 
through slit lamp examination with pupillary dilatation
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D to -2.1 ± 0.8 D. The CDVA log MAR was increased 
significantly after the operation from 0.80 ± 0.32 to 
0.18 ± 0.10.

The findings from our recent study on postoperative 
complications indicated that IOL decentration was the 
most common complication, affecting five eyes (12.5%). 
This was followed by vitreous hemorrhage in 3 eyes 
(7.5%). Additionally, IOLslippage, IOL tilt, and RD were 
each observed in 2 eyes (5%). Although the statistical 
analysis did not demonstrate significant differences in the 
types of complications concerning patients age (possibly 
due to the small cohort) there was a clinically significant 

Table 3  Univariate and multivariable analysis for detection of risk factors associated with occurrence of complications

No number, SD standard deviation, OR odds ratio, CI confidence interval, Ref reference category, N nuclear cataract grade

Risk factors Not complicated 
(No. = 26)

Complicated (No. = 14) P-value Unadjusted OR (95%CI) Adjusted OR (95%CI)

Age
(mean ± SD)

29.9 ± 14.2 32.4 ± 13.0 0.629 1.01 (0.9,1.1) 0.9 (0.7,1.10)

Sex [No. (%)]

  Female 12 (54.5%) 8 (72.7%) 0.456 Ref
0.45 (0.09,2.1)

Ref
0.4 (0.05,3.1)  Male 10 (45.5%) 3 (27.3%)

Lens [No. (%)]

  Clear 10 (38.5%) 3 (21.4%) Ref Ref Ref

  N1 4 (15.4%) 5 (35.7%) 0.129 4.1 (0.6, 26.2) 51.3 (0.9,2866.7)

  N2 6 (23.1%) 2 (14.3%) 0.920 1.1 (0.1, 8.6) 11.1 (0.01,8222.8)

  N3 6 (23.1%) 4 (28.6%) 0.386 2.2 (0.4, 13.5) 73.8 (0.01,40,175)

Axis
(mean ± SD)

97.3 ± 51.5 113.9 ± 41.1 0.306 1.008(0.9,1.02) 1.01(0.9,1.02)

Table 4  Comparison between types of complications regarding 
their patient age

No number of studied eyes, IQR interquartile range, KW Kruskal Wallis, IOL 
intraocular lens, RD retinal detachment

Complications No Median (IQR) P-value (KW)

None 26 (65%) 26.0 (17.0,40.0) 0.352

IOL decentration 5 (12.5%) 31.0 (25.0,42.0)

IOL tilt 2 (5%) 18.0 (14.0,22.0)

IOL slipping 2 (5%) 19.5 (10.0,29.0)

RD 2 (5%) 43.0 (36.0,50.0)

Vitreous hemorrhage 3 (7.5%) 29.0 (22.0,36.0)

Table 5  Comparison of data between our study and Tao et al.’s study

SD standard deviation, CDVA corrected distant visual acuity, log MAR logarithm of the minimal angle of resolution, IOL intraocular lens, RD retinal detachment

Our recent study Tao et al

Study design retrospective study retrospective study

Number of sudied eyes 40 18

Number of patients (male/female) 33 (13/20) 11 (8/3)

Age in years

  Mean ± SD 30.79 ± 13.69 13 ± 9

  Range (9–55) (4–34)

Follow up period in months

  Mean ± SD 23.9 ± 10.6 6 ± 3

  Range (6–42) (3–12)

CDVA (log MAR) change from preoperative to final follow-up examination 
(mean ± SD)

0.80 ± 0.32 to 0.18 ± 0.10 0.49 ± 0.20 to 0.21 ± 0.14

Complications required further intervention (%) 4 (10%) 6 (38.9%)

Postoperative iris capture 0 6 (38.9%)

IOL slippage 2 (5%) 0

RD 2 (5%) 0
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observation, as IOL tilt and slippage occurred at mean 
ages of 18 and 19 years, respectively.

The Yamane technique has gained popularity world-
wide, and several modifications have been described. 
It has now become preferred approach for IOL fixation 
when there is no adequate capsular support for a tradi-
tional IOL. It seems to be a quite an easy and fast proce-
dure in the hands of an experienced surgeon, with a short 
learning curve. It is a minimally invasive method of IOL 
intrascleral fixation [11].

Our study corroborates the findings of Tao et  al. 
(Table  5), who investigated FIHFT effects in MFS 
patients, the only previous research on this topic pre-
cisely. They reported significant improvements in 
postoperative UCDVA and CDVA. Specifically, preop-
erative CDVA averaged 0.49 ± 0.20 log MAR, increasing 
to 0.21 ± 0.14 log MAR postoperatively, with a statistically 
significant change of 0.28 ± 0.20 (P < 0.001). In contrast, 
Tao et al. reported a higher incidence of postoperative iris 
capture, affecting six eyes (38.9%), which managed using 
a 30-G needle in one case and mydriatics in five cases. 
Despite their efforts to prevent recurrence with miot-
ics, the outcomes were disappointing, with iris capture 
recurring in five eyes during follow-up [12]. Their study 
has a few limitations that are worth noting. Firstly, their 
follow-up period was shorter, and the size of the group 
they studied was smaller compared to the scope of our 
research. Additionally, unlike in our study, they did not 
specify whether the surgeries were performed by multi-
ple surgeons or a single surgeon. Furthermore, they did 
not gather information on the refractive status of all eyes 
in their study.

Multiple analyses have examined the Yamane tech-
nique for different causes of EL, yielding results like 
ours. Ucar et al. analyzed 21 eyes from 16 children, with 
indications for scleral fixation surgery including EL due 
to MFS (n = 8), aphakia from complex cataract extrac-
tion (n = 8), traumatic aphakia (n = 3), and dislocated 
IOLs (n = 2). Average CDVA improved significantly from 
(1.03 ± 0.49) log MAR preoperatively to (0.33 ± 0.44) log 
MAR postoperatively (P < 0.001) [13].

Randerson et  al. studied the clinical outcomes of the 
Yamane technique for various indications, finding that 
the most common postoperative complication was a 
transient increase in IOP in 19 eyes (15.7%). Recurrent 
protrusion of the flanged haptic occurred in 11 eyes 
(9.1%). Other complications included CME in 7 eyes 
(5.8%) and corneal oedema in 6 eyes (5.0%). Rare com-
plications included vitreous hemorrhage (4 eyes, 3.3%), 
hyphema (2 eyes, 1.65%), transient hypotony (4 eyes, 
3.3%), and reverse pupillary block (4 eyes, 3.3%). Severe 
complications were noted in 11 eyes (9.1%), with six eyes 
(5.0%) requiring further surgery [14].

Guerin et  al. studied the functional outcomes of the 
Yamane technique versus the retro-pupillary iris-claw 
technique. In the Yamane group (n = 58), the most com-
mon early complication was increased IOP in 12 patients 
(21%). Corneal oedema occurred in 2 patients (4%), and 7 
(12%) experienced IOL dislocation or tilt requiring repo-
sitioning. Hemorrhagic events were noted in 5 patients 
(9%), all resolving without intervention. Late compli-
cations included CME in 8 patients (14%), glaucoma 
progression in 6 patients (10%), and three cases of RD. 
No cases of pupillary block, corneal decompensation, 
endophthalmitis, or choroidal effusion were reported 
[15].

Safran and colleagues identified factors contributing to 
IOL tilt and decentration in the Yamane technique. Une-
qual needle tunnel lengths, improper positioning rela-
tive to the limbus, and inadequate haptic flange creation 
can lead to lens tilt and displacement, causing refractive 
errors and astigmatism that impair visual quality. To 
reduce these risks, proper instrumentation and careful 
surgical techniques are essential [16].

In our study, we found that the most common com-
plication was IOL decentration, which affected five eyes 
(12.5%) and was observed on the first day after surgery. 
As the IOL decentration was observed only after pupil 
dilation and did not affect vision, no intervention was 
necessary. We hypothesize that MFS is a genetic connec-
tive tissue disorder that causes elastic fibres to behave 
abnormally, particularly after eye surgeries such as ante-
rior vitrectomy, which can affect IOP. However, we do 
not have evidence from the literature to support this the-
ory regarding MFS.

The results of our study suggest that the occurrence of 
IOL tilt and slippage in individuals aged 18 and 19 years 
can be linked to the increased scleral elasticity found 
in younger populations. The human sclera reaches its 
maximum size and elasticity between the ages of 12 and 
13 years, after which there is a progressive reduction in 
compliance and a corresponding rise in rigidity [17]. In 
young patients, particularly those with thin sclera and 
low scleral rigidity, such as in the case of MFS, the flex-
ibility of the sclera is extremely important when consid-
ering the fixation of an IOL within it [13].

Risk factors for RD in MFS include younger age, EL, 
and aphakia. RD can also occur as a complication of sur-
gery to remove a dislocated lens. While significant len-
ticular displacement and severe axial myopia increase RD 
risk after vitreo-lensectomy, modern surgical techniques 
have greatly reduced this complication [18].

This study’s strengths include its execution at a single 
location with a homogeneous ethnic group and consist-
ent surgical procedures by the same surgeon. However, 
limitations include a small patient cohort that may hinder 
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statistical analysis and a non-comparative retrospective 
design that poses challenges due to incomplete docu-
mentation. Further large-scale prospective research is 
needed to better understand the safety and efficacy of the 
Yamani technique for managing MFS eyes with EL.

Conclusions
The Yamane technique has demonstrated both effi-
cacy and safety in the management of subluxated lenses 
among Egyptian individuals diagnosed with Marfan Syn-
drome. This approach has led to enhancements in visual 
acuity while maintaining a low incidence of complica-
tions, which are predominantly minor and manageable. 
It is crucial to conduct thorough fundus examinations 
before and following the surgical procedure to swiftly 
detect any retinal breaks, thereby minimizing the likeli-
hood of retinal detachment. IOL tilting, and slippage 
tend to be more prevalent in younger patients.

Abbreviations
FIHFT	� Flanged intrascleral haptic fixation with double-needle technique
IOL	� Intraocular lens
MFS	� Marfan syndrome
EL	� Ectopia lentis
CDVA	� Corrected distant visual acuity
log MAR	� Logarithm of the minimal angle of resolution
D	� Diopter
SEQ	� Spherical equivalent
RD	� Retinal detachment
IOP	� Intraocular pressure
CME	� Cystoid macular oedema
FBN1	� Fibrillin-1 protein
SFIOL	� Scleral-fixated posterior chamber intraocular lens
G	� Guage
UCDVA	� Uncorrected distant visual acuity
AC	� Anterior chamber
n	� Number

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12886-​024-​03724-y.

Supplementary Material 1.

Supplementary Material 2.

Acknowledgements
The authors sincerely thank all participants in the study.

Authors’ contributions
FME: Conceptualization, data management, project management, writing 
review and editing. AHA: Performed surgical procedures, supervision, exami-
nation and evaluation of patients. SAA: Data management, formal analysis, 
validation, writing review and editing. NFS: Patients examined, data retention 
and investigation. AAK: Data management, article layout, writing original 
draft, validation, review and editing, investigation and methodology. MMA: 
Preservation, validation, modification and editing of monitored data. MFM: 
Data preservation and software analysis. ENI: Data monitoring and preserva-
tion. AMA: Data analysis and editing. MSA: Data preservation, evaluation and 
editing. All authors have read and approved the final manuscript.

Funding
Non.

Data availability
All data generated or analysed during this study are included in this published 
article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
The present study was approval by the Research Ethics Committee of the Fac-
ulty of Medicine at Beni Suef University (Approval No: FMBSUREC/07072024/
Taha). Written informed consent was obtained from all patients involved in the 
research.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Ophthalmology, Faculty of Medicine, Al-Azhar University, 
Cairo, Egypt. 2 Department of Ophthalmology, Faculty of Medicine, Ain Shams 
University, Cairo, Egypt. 3 Watany Eye Hospitals, Cairo, Egypt. 4 Department 
of Ophthalmology, Faculty of Medicine, Al-Qadisiyah University, Al Diwaniyah, 
Iraq. 5 FRCS Edinburgh (Ophthalmology), FICO, Watany Eye Hospitals, Cairo, 
Egypt. 6 Department of Ophthalmology, Faculty of Medicine, Beni Suef Univer-
sity, Beni Suef, Egypt. 

Received: 28 August 2024   Accepted: 9 October 2024

References
	1.	 Coelho SG, Almeida AG. Marfan syndrome revisited: From genetics to clini-

cal practice. Rev Port Cardiol (Engl Ed). 2020; Available from: https://​doi.​org/​
10.​1016/j.​repce.​2020.​04.​004

	2.	 Turaga K, Senthil S, Jalali S. Recurrent spontaneous scleral rupture in Marfan’s 
syndrome. BMJ Case Rep. 2016;bcr2016214764. Available from: https://​doi.​
org/​10.​1136/​bcr-​2016-​214764

	3.	 Marelli S, Micaglio E, Taurino J, Salvi P, Rurali E, Perrucci GL, et al. Marfan syn-
drome: Enhanced diagnostic tools and follow-up management strategies. 
Diagnostics (Basel). 2023;13(13). Available from: https://​doi.​org/​10.​3390/​
diagn​ostic​s1313​2284

	4.	 Zeigler SM, Sloan B, Jones JA. Pathophysiology and pathogenesis of Marfan 
syndrome. Adv Exp Med Biol. 2021;1348:185–206. Available from: https://​
doi.​org/​10.​1007/​978-3-​030-​80614-9_8.

	5.	 Chen Z, Zhang M, Deng M, Chen T, Chen J, Zheng J, et al. Surgi-
cal outcomes of modified capsular tension ring and intraocular lens 
implantation in Marfan syndrome with ectopia lentis. Eur J Ophthalmol. 
2021;32(2):11206721211012868. Available from: https://​doi.​org/​10.​1177/​
11206​72121​10128​68.

	6.	 Bellucci C, Perrella A, Rossi M, Papapicco A, Spadini F, Tedesco SA, et al. 
Light- and drug-induced pupillary dynamics in eyes with a retropupillary 
iris-claw intraocular lens. Arbeitsphysiologie. 2023;261(8):2301–5. Available 
from: https://​doi.​org/​10.​1007/​s00417-​023-​06025-0.

	7.	 Evereklioglu C, Er H, Bekir NA, Borazan M, Zorlu F. Comparison of secondary 
implantation of flexible open-loop anterior chamber and scleral-fixated pos-
terior chamber intraocular lenses. J Cataract Refract Surg. 2003;29(2):301–
8. Available from: https://​doi.​org/​10.​1016/​s0886-​3350(02)​01526-2.

	8.	 Gabor SGB, Pavlidis MM. Sutureless intrascleral posterior chamber intraocu-
lar lens fixation. J Cataract Refract Surg. 2007;33(11):1851–4. Available 
from: https://​doi.​org/​10.​1016/j.​jcrs.​2007.​07.​013.

	9.	 Karadag R, Bayramlar H, Yamane Re, et al. Sutureless 27-gauge needle-
guided intrascleral intraocular lens implantation with lamellar scleral 
dissection z. Ophthalmol. 2014;121(8):e42. Available from: https://​doi.​org/​
10.​1016/j.​ophtha.​2014.​03.​019. Ophthalmology 2014;121:61–6.

	10.	 Pugazhendhi S, Ambati B, Hunter AA. Double-needle Yamane reposition-
ing of a previous Yamane fixation. Case Rep Ophthalmol. 2019;10(3):431–
7. Available from: https://​doi.​org/​10.​1159/​00050​4563.

https://doi.org/10.1186/s12886-024-03724-y
https://doi.org/10.1186/s12886-024-03724-y
https://doi.org/10.1016/j.repce.2020.04.004
https://doi.org/10.1016/j.repce.2020.04.004
https://doi.org/10.1136/bcr-2016-214764
https://doi.org/10.1136/bcr-2016-214764
https://doi.org/10.3390/diagnostics13132284
https://doi.org/10.3390/diagnostics13132284
https://doi.org/10.1007/978-3-030-80614-9_8
https://doi.org/10.1007/978-3-030-80614-9_8
https://doi.org/10.1177/11206721211012868
https://doi.org/10.1177/11206721211012868
https://doi.org/10.1007/s00417-023-06025-0
https://doi.org/10.1016/s0886-3350(02)01526-2
https://doi.org/10.1016/j.jcrs.2007.07.013
https://doi.org/10.1016/j.ophtha.2014.03.019
https://doi.org/10.1016/j.ophtha.2014.03.019
https://doi.org/10.1159/000504563


Page 10 of 10Elsalhy et al. BMC Ophthalmology          (2024) 24:480 

	11.	 Nowomiejska K, Haszcz D, Onyszkiewicz M, Choragiewicz T, Czarnek-
Chudzik A, Szpringer-Wabicz A, et al. Double-needle Yamane technique 
using flanged haptics in ocular trauma-A retrospective survey of visual 
outcomes and safety. J Clin Med. 2021;10(12):2562. Available from: https://​
doi.​org/​10.​3390/​jcm10​122562.

	12.	 Tao Y, Ren X, Zhang Y, Gao Y, Tao M, Gou Y, et al. Outcomes of the flanged 
intrascleral haptic fixation with double-needle technique in patients 
with Marfan syndrome. Eur J Ophthalmol. 2022;32(4):2166–72. Available 
from: https://​doi.​org/​10.​1177/​11206​72121​10446​36.

	13.	 Ucar F. Intraocular lens implantation with flattened flanged intrascleral fixa-
tion technique in pediatric aphakia. J AAPOS. 2022;26(1):8.e1–8.e7. Available 
from: https://​doi.​org/​10.​1016/j.​jaapos.​2021.​09.​010.

	14.	 Randerson EL, Bogaard JD, Koenig LR, Hwang ES, Warren CC, Koenig SB. 
Clinical outcomes and lens constant optimization of the Zeiss CT Lucia 602 
lens using a modified Yamane technique. Clin Ophthalmol. 2020;14:3903–
12. Available from: https://​doi.​org/​10.​2147/​OPTH.​S2815​05.

	15.	 Guerin PL, Guerin GM, Pastore MR, Gouigoux S, Tognetto D. Long-term 
functional outcome between Yamane technique and retropupillary iris-claw 
technique in a large study cohort. J Cataract Refract Surg. 2024;50(6):605–
10. Available from: https://​doi.​org/​10.​1097/j.​jcrs.​00000​00000​001421.

	16.	 Safran JP, Safran SG. Intraocular lens tilt due to optic-haptic junction distor-
tion following intrascleral haptic fixation with the Yamane technique. Am J 
Ophthalmol Case Rep. 2023;30(101845):101845. Available from: https://​doi.​
org/​10.​1016/j.​ajoc.​2023.​101845.

	17.	 Watson PG, Young RD. Scleral structure, organisation and disease. A review. 
Exp Eye Res. 2004;78(3):609–23. Available from: https://​doi.​org/​10.​1016/​
s0014-​4835(03)​00212-4.

	18.	 Akram H, Aragon-Martin JA, Chandra A. Marfan syndrome and 
the eye clinic: from diagnosis to management. Ther Adv Rare Dis. 
2021;2:263300402110557. Available from: https://​doi.​org/​10.​1177/​26330​
04021​10557​38.

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

https://doi.org/10.3390/jcm10122562
https://doi.org/10.3390/jcm10122562
https://doi.org/10.1177/11206721211044636
https://doi.org/10.1016/j.jaapos.2021.09.010
https://doi.org/10.2147/OPTH.S281505
https://doi.org/10.1097/j.jcrs.0000000000001421
https://doi.org/10.1016/j.ajoc.2023.101845
https://doi.org/10.1016/j.ajoc.2023.101845
https://doi.org/10.1016/s0014-4835(03)00212-4
https://doi.org/10.1016/s0014-4835(03)00212-4
https://doi.org/10.1177/26330040211055738
https://doi.org/10.1177/26330040211055738

	Safety and efficacy of the Yamane technique for intraocular three-piece lens implantation in Egyptian patients diagnosed with Marfan syndrome: a retrospective study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Surgical procedure (Fig. 2)
	Statistical analysis

	Results
	Baseline characteristics of the studied patients
	Ophthalmological assessment of the studied patients
	Assessment of complications among the studied patients
	Assesment of risk factors associated with complications

	Discussion
	Conclusions
	Acknowledgements
	References


