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ABSTRACT

Aim: to explore safety and efficacy of Yamane technique for intraocular three-piece
lens implantation in patients with Marfan syndrome in relation to clinical and
refractive outcomes. Method: this retrospective study was conducted at the
ophthalmology clinic of King Hussein Medical center between January 2020 and June
2025. All patients who had subluxated lens as a manifestation of Marfan syndrome
and requiring phacoemulsification using Yammane technique for intraocular lens
implantation were involved int the study. The demographic features of the patients
were recorded regarding age, gender and past medical and surgical history. The
outcome of ocular examination including Best corrected visual acuity (BCVA),
anterior and posterior eye segment examination, intra ocular pressure (IOP)
measurement, and refraction before and after surgery were reported and compared.
The obtained data were reviewed and analyzed using descriptive analysis and t-test.
Results: Twenty patients (30 eyes) aged between 14 and 26 years (mean 17.5+3.2
years) were included in the study 50.0% of them were males. Phacoemulsification
and Yammane IOL fixation was performed to all patients, the mean duration of
surgery was 25.5+5.3 minutes (Range 15.3-29.4 minutes). Complications occurred in
10 eyes (33.3%); Zonular dialysis, Posterior capsule rupture, and hyphema were the
most common. Significant improvement (P-Value <0.05) in BCVA and mean
refractive error was noted at six months (0.9 and -0.30) when compared to the
baseline levels (0.15 and -8.5). without any significant changes (P-value >0.05) in
central corneal thickness (CCT), endothelial cell count (ECC), and intra ocular
pressure (IOP). Conclusion: 3-piece IOL implantation was effectively used in the
management of IOL subluxation among patients with Marfan syndrome with
excellent safety profile.
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INTRODUCTION

Marfan syndrome is one of the rare inherited diseases
caused by a mutation of FBN1 gene.lll Its prevalence
ranges from 1 in 5000 to 1 in 15,400 people.[23] It is
characterized by malformations in the heart and muscular
skeletal system.[*] Ocular involvement is very common
occurring in more than two thirds of the patients.b!
Superior-temporal lens subluxation is a very characteristic
feature of Marfan syndrome.l®] Lens subluxation is
attributed to the weakness of the lens zoonules.” Other
ocular manifestations of Marfan include myopia, cataract,
glaucoma, and retinal detachment.[8] Surgical intervention
for lens subluxation is very challenging because of capsule
instability.[°]

In 2017 Yammane presented a new technique for
sutureless intrascleral posterior chamber IOL fixation with
low rates of complication.['0] This technique was adopted

to be used at King Hussein Medical Center for treatment of
patients with aphakia or subluxated lens including Marfan
syndrome. Unfortunately, there are no studies conducted
to explore the ocular and non-ocular features of Marfan
syndrome in Jordan.

The aim of this study to explore safety and efficacy of
Yamane technique for intraocular three-piece lens
implantation in patients with Marfan syndrome in relation
to clinical and refractive outcomes.

METHODS

This retrospective study was conducted at the
ophthalmology clinic of King Hussein Medical center
between January 2020 and June 2025. All patients who
were known to have Marfan Syndrome with subluxated
lens and  underwent lens extraction  using
phacoemulsification technique and intraocular three-piece
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lens implantation using Yammane Technique were
enrolled in the study. The demographic features of the
patients were recorded including age, gender and past
medical and surgical history. The outcome of ocular
examination including Best corrected visual acuity and
refraction before and after surgery were reported and
compared. The obtained data were reviewed and analyzed
using descriptive analysis and t-test.

Table 1: the demographic features of the patients.

RESULTS

Twenty patients (30 eyes) aged between 14 and 26 years
(mean 17.5+3.2 years) were included in the study 50.0%
of them were males. Table summarizes the demographic
features of the patients.

Number Percentage

Number of patients 20 100%
Mean age 17.5+3.2 yrs
Number of eyes 30 100%
males 10 50%
Right eye involvement 16 53.3%
cataract 18 60.0%
Extra ocular abnormalities 15 75.0%

Phacoemulsification and Yammane IOL fixation was
performed to all patients, the mean duration of surgery
was 25.5#5.3 minutes (Range 15.3-29.4 minutes).

Table 2: types of intra operative complications.

Complications occurred in 10 eyes (33.3%). Table 2
summarizes the intra  operative  complications
encountered among the patients.

Type Number Percentage
Zonular dialysis 3 10.0%
Posterior capsule rupture 2 6.7%
hyphema 2 6.7%
Iris trauma 1 3.3%
IOL malposition 1 3.3%
Broken haptic 1 3.3%
Kinked IOL haptic 1 3.3%

Significant improvement in BCVA and mean refractive
error was noted at 1,3, and six months when compared to
the baseline levels without any significant changes in

central corneal thickness (CCT), endothelial cell count
(ECC), and intra ocular pressure (IOP). The results of post
surgical outcome are summarized in table 3.

Table 3: Mean BCVA, refractive error, CCT, ECC, and IOP before and after surgery.

baseline 1month postop | 3months postop | 6months postop | P-avlue
BCVA Snellen 0.15 0.3 0.5 0.9 <0.05
Mean refractive error -8.5+3.2 -0.5+1.2 -0.4+0.9 -0.3+0.5 <0.05
Central corneal thickness 540 pm 532 pm 531 pm 530 pm >0.05
endothelial cell count 2782 cell/mm2 | 2523 cell/mm?2 2499cell/mm?2 2495 cell/mm?2 >0.05
IOP (mmHg) 13.2 16.5 15.5 15.9 >0.05
DISCUSSION The most common complications encountered in our study

This study explored the safety and efficacy of using
Yammane technique for treating subluxation lenses with
3-piece IOL implantation. In this study the mean age of the
patients was 17.5 years. This aligns with what is found
globally in that most of patients with Marfan syndrome
start to have visual symptoms in early childhood and
adolescence.['1] 50.0% of patients were males, this equal
distribution is due to the inheritance of Marfan syndrome
is autosomal dominant and not gender related.[*?]

Intra operative complications were relatively common in
this study but it was comparable to other global studies.

was zonular dialysis followed by posterior capsule rupture
and hyphema. This high rate of complications is attributed
to the preoperative existence of zonular weakness.[3]
Similarly, IOL malposition, kinked 10L haptics and broken
haptics complications were encountered at low rates
which did not exceed the rates found in global studies.
Global studies reported that haptic complications occurred
in 3-8% of cases in Yammane procedure.l'¥] Those
complications were considered as surgical difficulties
which might be faced in Yammane techniques and were
described in other studies. The rates are relatively low due

Copyright@: Rania Z. Rawashdeh, MD | World Journal of Pharmaceutical and Healthcare Research. 15



WJPHR, Volume 2, Issue 12, 2025.

to the improvement in surgical skills gained form
continuous exposure during our clinical practice.

Regarding BCVA, the vision improved form 0.15 before
surgery to 0.9 at six months after surgery. When compared
to other studies, which ranged between 0.6 and 0.8115], our
study showed better visual outcome probably due to lower
mean age of patients and earlier surgical intervention. The
improvement of BCAV was accompanied with great
improvement in the degree of refractive errors (8.2 D)
which reflects the efficient preparation of patients and
success of surgical intervention which were comparable to
previous studies.[16]

Regarding CCT and ECC there was a drop in CCT and ECC
after surgery but this was not statistically significant and
this drop is expected during any phaco emulsification
surgery and not only while using Yammane technique.[17]
After 6 months, the cornea continued to be functionally
and anatomically stable.

Finally, the IOP remained within normal limits before
surgery and up to six months of follow-up after surgery.
Global studies showed that sutureless scleral fixation IOL
are not associated with higher risks of glaucoma.[18l

CONCLUSION

Our study showed that subluxated lens in patients with
Marfan syndrome was effectively and successfully treated
by phacoemulsification and 3-piece IOL implantation using
Yammane technique with low rates of complications which
were manageable.

REFERENCES

1. Coelho SG, Almeida AG. Marfan syndrome revisited:
From genetics to clinical practice. Rev Port Cardiol
(Engl Ed). 2020; Available from:
https://doi.org/10.1016/j.repce.2020.04.004.

2. Tao Y, Ren X, Zhang Y, Gao Y, Tao M, Gou Y, Gao Y,
Zhang M. Outcomes of the flanged intrascleral haptic
fixation with double-needle technique in patients with
Marfan syndrome. Eur ] Ophthalmol., 2022 Jul; 32(4):
2166-2172. doi: 10.1177/11206721211044636. Epub
2021 Sep 8. PMID: 34493106.

3. Groth KA, Stochholm K, Hove H, et al. Prevalence,
incidence, and age at diagnosis in Marfan syndrome.
Orphanet ] Rare Dis., 2015; 10: 153.

4. Radke RM, Baumgartner H. Diagnosis and
management of Marfan syndrome: An update. Heart.,
2014; 100(17): 1382-1391.

5. Konradsen TR, Zetterstrom C. Ocular manifestations of
Marfan syndrome and the role of ophthalmologists in
its diagnosis. Acta Ophthalmol., 2013; 91(8): 757-760.

6. Maumenee IH. The eye in the Marfan syndrome. Trans
Am Ophthalmol Soc., 1981; 79: 684-733.

7. Chandra A, Charteris D. Molecular pathogenesis and
management strategies of ectopia lentis. Eye (Lond).,
2014; 28(2): 162-168.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Gehle P, Goergen B, Pilger D, et al. Ocular
manifestations of Marfan syndrome: Classification,
pathogenesis, and treatment. J Ophthalmol.,, 2017;
2017:3187582.

Wang X, Zhang X, Zhang H, et al. Lens surgery in
Marfan syndrome: Challenges and management
strategies. Clin Exp Ophthalmol., 2019; 47(4): 485-493.
Yamane S, Sato S, Maruyama-Inoue M, Kadonosono K.
Flanged intrascleral intraocular lens fixation with
double-needle technique. Ophthalmology., 2017;
124(8): 1136-1142.

Judge DP, Dietz HC. Marfan’s syndrome. Lancet., 2005;
366(9501): 1965-1976.

Loeys BL, Dietz HC, Braverman AC, et al. The revised
Ghent nosology for Marfan syndrome. ] Med Genet,
2010; 47(7): 476-485.

Maumenee IH. The eye in the Marfan syndrome. Trans
Am Ophthalmol Soc., 1981; 79: 684-733.

Yamane S, Inoue M, Arakawa A, Kadonosono K.
Sutureless 27-gauge needle-guided intrascleral IOL
implantation. Ophthalmology., 2014; 121(1): 61-66.
Ugakhan 00, Kése A, Firat PG. Secondary intraocular
lens implantation for Marfan syndrome: long-term
results. ] Cataract Refract Surg., 2010; 36(7): 1138-
1148.

Abbey AM, Hussain RM, Shah AR, Faia L], Wolfe ]D.
Sutureless scleral fixation of intraocular lenses:
outcomes of the Yamane technique. Asia Pac ]
Ophthalmol., 2017; 6(4): 381-385.

Yamane S, Karakawa A, Inoue M, Kadonosono K. Union
of haptics minimizes endothelial damage in sutureless
intrascleral IOL fixation. Am ] Ophthalmol., 2016; 171:
64-72.

Scharioth GB, Prasad S, Georgalas I, Tataru C, Pavlidis
M. Sutureless posterior chamber intraocular lens
fixation. ] Cataract Refract Surg., 2010; 36(2): 254-259.

Copyright@: Rania Z. Rawashdeh, MD | World Journal of Pharmaceutical and Healthcare Research. 16



