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 Background: In intraocular lens (IOL) sutureless intrascleral fixation using the Yamane technique, untrimmed haptics may 
be overlong in some cases due to varied haptic lengths and individual differences. However, whether trimming 
the haptic affects IOL stability remains unknown.

 Material/Methods: Thirty-nine eyes of 39 patients who underwent Yamane sutureless intrascleral fixation surgery between October 
2017 and February 2018 were analyzed retrospectively. Nineteen patients underwent surgery with untrimmed 
haptics and 20 patients with trimmed haptics. The slit-lamp examination, best-corrected visual acuity (BCVA), 
corneal endothelial cell density (ECD), IOL position, and complications were assessed.

 Results: The mean follow-up periods in the untrimmed and trimmed groups were 27.84±2.89 months and 27.85±2.41 
months, respectively. The BCVA improved and ECD decreased in both groups postoperatively (all P<0.01). No 
significant differences were seen between the 2 groups in postoperative BCVA, postoperative ECD, IOL tilt at 3 
months and 24 months, and IOL decentration at 3 months (all P>0.05). There were significant differences be-
tween the 2 groups in IOL decentration at 24 months (P<0.05). Compared with postoperative 3 months, both 
the postoperative IOL tilt and decentration at 24 months increased in the 2 groups (all P<0.01). Postoperative 
complications included IOL elevation (11% in the untrimmed group and 10% in the trimmed group), as well as 
haptic extrusion (16% in the untrimmed group).

 Conclusions: The position of the IOL may change with time, but trimming the haptic to an optimum length tends to provide 
greater IOL stability.
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Background

Located closest to the original lens, the posterior chamber in-
traocular lens (IOL) has some inherent advantages. For ex-
ample, it is not in contact with the corneal endothelium or 
trabecular meshwork; thus, there is a reduced risk of corne-
al endothelial cell loss and secondary glaucoma [1,2]. In eyes 
without sufficient posterior capsular support, transscleral PC 
IOL fixation can be used to solve this problem.

The techniques of transscleral PC IOL fixation can be broadly 
classified as either sutured or sutureless. With time, however, 
the former reportedly has suture-related complications, such 
as endophthalmitis and delayed IOL dislocation owing to su-
ture degradation or breakage [3,4]. The intrascleral IOL fixation 
technique was first reported by Gabor et al [5] as a sutureless 
technique and was further detailed by Agarwal et al [6]. There 
have also been reports of modified intrascleral IOL fixation 
techniques [7-12]. Among these, the Yamane double-needle 
technique with a flanged IOL fixation is an elegant approach 
because it bypasses the need for significant conjunctival and 
scleral dissection, glue, or sutures [13]. This technique retained 
most of the haptic length, making a flange in the end to help 
fixation. However, the haptic may be overlong in some cases 
due to the different models of IOLs and individual differenc-
es. Whether trimming the haptic affects IOL stability or visu-
al outcome remains unknown.

Here, based on the Yamane technique, we present a meth-
od that easily achieves the appropriate length of the hap-
tics during surgery, and we compare the long-term IOL stabil-
ity and visual outcome between these 2 approaches with or 
without this method.

Material and Methods

This retrospective analysis comprised 39 patients (39 eyes) 
who underwent IOL sutureless intrascleral fixation surgery in 
the Department of Ophthalmology, Tongji Hospital Affiliated 

with Tongji University School of Medicine between October 
2017 and February 2018. During the surgery, the decision to 
trim or not to trim the haptic was random. Accordingly, these 
cases were divided into 2 groups: the untrimmed group (19 
eyes) and the trimmed group (20 eyes). The inclusion criteria 
were eyes without sufficient capsular support, such as apha-
kia, a subluxated/dislocated crystalline lens, and a dislocated 
IOL. The exclusion criteria were disruption of the anterior seg-
ment anatomy caused by ocular trauma, glaucoma, scleritis, 
retinal diseases requiring treatment, and loss to follow-up. All 
operations were performed by the same senior surgeon (YL. B.). 
The study was conducted in accordance with the Declaration of 
Helsinki and was approved by the Research Ethics Committee 
of Tongji Hospital Affiliated with Tongji University School of 
Medicine. Informed consent was obtained from all patients.

The ophthalmologic examinations included uncorrected visual 
acuity (UCVA), best-corrected visual acuity (BCVA), slit-lamp ex-
amination, and intraocular pressure (IOP) in all eyes at all pre- 
and postoperative visits. The corneal endothelial cell density 
(ECD) was detected by confocal microscopy (Confoscan 3.0, 
NIDEK, Japan) before surgery and at 1, 6, 12, and 24 months 
after surgery. The IOL position, including IOL tilt, decentra-
tion, and haptics location, was detected by Visante anterior 
segment optical coherence tomography (AS-OCT) (Carl Zeiss 
Meditec, Jena, Germany) at 1, 3, 12, and 24 months after sur-
gery [11,13]. The reference line was set between the iris-cor-
neal angles. IOL tilt was defined as the angle between the ref-
erence line and the horizontal axis of the IOL. The IOL tilt was 
measured in both vertical and horizontal planes, of which the 
average was defined as the mean IOL tilt. The horizontal dis-
tance between the midpoint of the reference line and the IOL 
center was detected as IOL decentration (Figure 1).

Surgical Technique

In the untrimmed group, a 25-gauge pars plana vitrectomy 
was performed under peribulbar anesthesia. A 3-piece IOL 
(AR40e, Advanced Medical Optics, Santa Ana, USA) was in-
serted into the anterior chamber using an injector from the 

A B

Figure 1.  Anterior segment optical coherence tomography (AS-OCT) images show the method used to measure IOL tilt (A) and IOL 
decentration (B). The angle shown in (A) is the supplementary angle of the angle of IOL tilt.

e928868-2
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS]

Lin H. et al: 
Stability of intraocular lens with trimmed or untrimmed haptics

© Med Sci Monit, 2021; 27: e928868
CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



3.0-mm sclerocorneal incision at 12 o’clock, and the trailing 
haptic was kept outside to prevent the IOL from falling into the 
vitreous cavity. Two scleral tunnels were created at 3 o’clock 
and 9 o’clock using two 27-gauge needles 2.0 mm from the 
limbus. The angle was 20° with respect to the limbus and 5° 
with respect to the surface of the iris. Then, the leading haptic 
was threaded into the needle using forceps, and the same pro-
cess was repeated with the trailing haptic. Both haptics were 
externalized, and the ends of the haptics were cauterized us-
ing an ophthalmic cautery device to create flanges, which were 
pushed back and fixed into the scleral tunnels.

In the trimmed group, most of the steps were the same except 
for the trimming of the haptics. Before the IOL was inserted 
into the anterior chamber, a 2.0-mm section was cut off the 
haptics (the initial length is about 9.0 mm) to reduce the dif-
ficulty in introducing the haptics caused by the overlong hap-
tics in the eye (Figure 2A). After externalizing both haptics and 

adjusting the IOL position, two 1.0-mm sections were marked 
with calipers as the flanged positions from which the haptics 
passed through the sclera. The unmarked parts (approximate 
range: 0.5-1.0 mm) were cut off, and the 1.0-mm marks were 
cauterized to create flanges and fixed like the untrimmed 
group (Figure 2B, 2C).

Statistical Analyses

Statistical analyses were performed using SPSS 19.0. Data are 
shown as mean ± standard deviation. The preoperative and 
postoperative data in each group were compared using the 
Wilcoxon signed-rank test. The Mann-Whitney U test was used 
to evaluate the differences between the 2 groups. Categorical 
variables were compared between the 2 groups by the chi-
square test. P<0.05 was considered statistically significant.

2 mm

1 mm
1 mm

A

B C

Figure 2.  The diagrams show the double trimming of the haptics in the trimmed group. A 2.0-mm section was cut off the haptics 
before the IOL was inserted into the eye (A). Two 1.0-mm sections were marked at points from which the haptics passed 
through the sclera, and the unmarked parts were cut off (B). The 1.0-mm marks were cauterized to create flanges and fixed 
into the scleral tunnels (C).
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Results

Thirty-nine eyes of 39 patients were analyzed. Nineteen pa-
tients (10 men, 9 women; mean age, 59.47±12.72 years) com-
prised the untrimmed group. Another 20 patients (13 men, 7 
women; mean age, 61.85±11.74 years) comprised the trimmed 
group. The major indication for surgery in both groups was 
aphakia that did not complete IOL implantation in the last oc-
ular operation, which was 42% in the untrimmed group and 
50% in the trimmed group. Other indications included crystal-
line lens subluxation/dislocation and IOL dislocation (Table 1). 
The baseline data, including age, sex, axial length, corneal di-
ameter, and indications for surgery, were not statistically sig-
nificantly different between the 2 groups (P=0.57, P=0.52, 
P=0.28, P=0.19, and P=0.64, respectively). The mean follow-
up periods in the untrimmed group and the trimmed group 
were 27.84±2.89 months and 27.85±2.41 months, respectively, 
without statistically significant differences (P=0.97).

As shown in Table 2, the postoperative BCVA improved from 
0.71±0.21 (logMAR) to 0.16±0.12 (logMAR) in the untrimmed 

group (P<0.01) and 0.76±0.22 (logMAR) to 0.18±0.12 (logMAR) 
in the trimmed group (P<0.01). The preoperative and postop-
erative BCVA were not statistically significantly different be-
tween the 2 groups (P=0.49 and P=0.63, respectively). The post-
operative ECD decreased from 2263.95±292.26 cells/mm2 to 
2041.21±229.88 cells/mm2 in the untrimmed group (P<0.01) 
and 2357.00±331.29 cells/mm2 to 2123.70±300.40 cells/mm2 
in the trimmed group (P<0.01). The preoperative and postoper-
ative ECD were not statistically significantly different between 
the 2 groups (both P=0.55).

As shown in Table 3, compared with postoperative values at 
3 months, the postoperative IOL tilt at 24 months increased 
from 2.22±0.86° to 4.47±2.22° in the untrimmed group (P<0.01) 
and 2.42±0.86° to 3.54±1.05° in the trimmed group (P<0.01). 
The IOL tilt at both 3 months and 24 months was not statisti-
cally significantly different between the 2 groups (P=0.53 and 
P=0.21, respectively). Compared with postoperative values at 
3 months, the postoperative IOL decentration at 24 months 
increased from 200.84±57.08 μm to 388.11±201.67 μm in the 
trimmed group (P<0.01) and 208.90±57.14 μm to 264.20±56.09 

Characteristics Untrimmed group Trimmed group P value

Eyes 19 20 –

Age (years) 59.47±12.72 61.85±11.74 0.57

Gender (Male/Female) 10/9 13/7 0.52

Axial length (mm) 25.84±2.03 25.10±1.78 0.28

Corneal diameter (mm) 11.42±0.29 11.55±0.31 0.19

Indications for surgery (n, %)

 Aphakia  8 (42%)  10 (50%)

0.64
 Crystalline lens subluxation  5 (26%)  3 (15%)

 Crystalline lens dislocation  1 (5%) –

 IOL dislocation  5 (26%)  7 (35%)

Table 1. Patient characteristics at baseline.

Items Untrimmed group Trimmed group P value

BCVA (logMAR)

 Preoperative  0.71±0.21  0.76±0.22 0.49

 Postoperative  0.16±0.12  0.18±0.12 0.63

 P value <0.01 <0.01

ECD (cells/mm2)

 Preoperative  2263.95±292.26  2357.00±331.29 0.55

 Postoperative  2041.21±229.88  2123.70±300.40 0.55

 P value <0.01 <0.01

Table 2. Visual outcomes and corneal endothelial cell density.

BCVA – best-corrected visual acuity; logMAR – logarithm of the minimum angle of resolution; ECD – endothelial cell density.
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μm in the untrimmed group (P<0.01). Although no significant 
differences were seen between the 2 groups in IOL decen-
tration at 3 months (P=0.61), the differences between the 2 
groups were significantly different at 24 months (P=0.02 <0.05).

The IOL haptics location detected by AS-OCT at 24 months 
showed different states of haptics between the untrimmed 
group (Figure 3A) and the trimmed group (Figure 3B). The un-
trimmed haptic was overlong and would push out of the scler-
al tunnel as time went by.

Postoperative complications included IOP elevation in 2 eyes 
(11%) and haptic extrusion in 3 eyes (16%) in the untrimmed 
group (Figure 4) and IOP elevation in 2 eyes (10%) in the 
trimmed group. The IOP elevation was treated with eye drops, 
and the IOP recovered to normal in these eyes within 1 month. 
The haptic extrusion in 3 eyes has not interfered with visual 
acuity or caused other complications; therefore, these cases 
continue to be observed.

Discussion

Since the sutureless intrascleral technique was introduced, it 
has been modified by many surgeons. The main differences 
among the modified techniques are the creation of scleral tun-
nels, externalization of the haptics, and fixation of the haptics.

First, scleral tunnels can be created by any gauge cannula, but 
smaller ones (such as 27-gauge and 30-gauge) are more suit-
able as they create smaller and tighter scleral tunnels, pro-
duce less tissue injury, and have a reduced risk of postopera-
tive hypotony [13,14].

Second, externalization of the haptics can be completed using 
intraocular forceps [5], sutures [11], and needles [7,13]. Although 
using forceps is simple and convenient, it can cause haptic de-
formation or fracture when the direction of traction is different 
from the haptic. Using sutures tied to the haptics as a guidance 
can reduce anterior segment manipulations. However, due to 

Items Untrimmed group Trimmed group P value

IOL tilt

 Postoperative 3 months  2.22±0.86  2.42±0.86 0.53

 Postoperative 24 months  4.47±2.22  3.54±1.05 0.21

 P value <0.01 <0.01

IOL decentration

 Postoperative 3 months  200.84±57.08  208.90±57.14 0.61

 Postoperative 24 months  388.11±201.67  264.20±56.09 0.02

 P value <0.01 <0.01

Table 3. Intraocular lens.

IOL – intraocular lens.

A B

Figure 3.  Anterior segment optical coherence tomography (AS-OCT) images show the location of the haptics. The flange of the 
untrimmed haptic is seen pushing up the partial sclera in (A). The flange of the trimmed haptic was well-fixed in the sclera 
in (B).
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the limited traction of sutures, the scleral tunnels in this tech-
nique are short, although the long-term IOL stability remains to 
be assessed. The double-needle technique reported by Yamane 
can guide haptic externalization under relatively uniform stress, 
and the length of scleral tunnels would be sufficient.

Lastly, there are many ways to fix haptics, such as scleral flaps 
with sutures or fibrin glue [6,11], Y-fixation [8], hook-shaped 
haptics [12], and flanged haptics [13]. Kumar et al reported that 
the degree of scleral erosion by the haptic was associated with 
the depth of scleral tunnels, and a subconjunctival haptic extru-
sion was seen in 3 eyes (1.4%) with thin scleral flaps [14,15]. 
The technique requires sclera thick enough to create scleral 
flaps and prevent the haptic extrusion, although it is not easy 
to achieve this in some cases, such as Marfan’s syndrome. The 
Y-fixation creates scleral tunnels parallel to the limbus, which 
makes the haptics bend abnormally and increases the risk of 
haptic extrusion [16]. The hook-shaped haptic reported by 
Yoshida is fixated within the tunnels created with a 23-gauge 
MVR blade. In this technique, the tunnels might be too large 
for the haptics, which could result in haptic extrusion or hypo-
tension after surgery. The flanged haptic reported by Yamane 
is easy to achieve, and the flange at the end of the haptic also 
plays a plug-like role in making the scleral tunnel watertight.

Overall, the Yamane technique is comparatively better for su-
tureless intrascleral fixation, although it requires skill and ex-
perience in externalizing of the haptics. However, due to the 
varying models of IOLs and individual differences, the un-
trimmed haptics may be overlong in some cases that use the 
Yamane technique. Merely pushing the haptics back into the 
scleral tunnels can place an unnatural tension on the haptics 
and the reactive force produced by the haptics themselves 
would push them out, causing haptic extrusion. Thus, we 

presented a method that easily achieves an optimum haptic 
length during surgery and compared the long-term IOL stabil-
ity and visual outcome between these 2 approaches with or 
without this method.

In this study, we used a 27-gauge needle because the haptics of 
routinely used lenses, such as Tecnis ZA9003 (Abbott Medical 
Optics, Santa Ana, America) and Sensar AR40e (Abbott Medical 
Optics, Santa Ana, America), cannot be threaded into the routine 
30-gauge needle, and the thin-walled 30-gauge needle reported 
by Yamane is not readily available. We even found that the haptic 
was sometimes difficult to thread through the 27-gauge needle, 
and distending the needle lumen by another needle was feasi-
ble. The scleral tunnel can be watertight and the haptic can also 
be fixed well, as long as the flange is made into a proper size.

In the trimmed group, the haptic was trimmed twice. The first 
time before the IOL insertion into the anterior was to reduce 
the difficulty in introducing the haptics caused by the over-
long haptics in the eye, especially in the introduction of the 
trailing haptic. This problem has also been pointed out by 
some surgeons [11,17]. In our experience, the trimmed haptic 
is easier threaded into the needle. The second trimming was 
performed after externalizing and adjusting the IOL position 
to finally achieve the optimum haptic length, which slightly 
stretched the haptics to avoid haptic extrusion. We marked off 
two 1-mm points from which the haptics passed through the 
sclera as the flanged positions to achieve better IOL centration. 
Given that the haptic length was different in varying models 
of IOLs, such as 8.6 mm in NX-70 (Santen, Osaka, Japan) and 
8.2 mm in PN6A (Kowa, Tokyo, Japan) [18], the first step can 
be skipped when using IOLs with shorter haptics.

A B

Figure 4.  A slit-lamp microscopy image shows the subconjunctival haptic extrusion at the temporal side (A, arrow) and the nasal side 
(B, arrow).
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In this study, there were no significant differences between the 
2 groups in postoperative BCVA, postoperative ECD, IOL tilt at 
3 months and 24 months, and IOL decentration at 3 months. 
However, IOL decentration between the 2 groups was signifi-
cantly different at 24 months, and haptic extrusion was seen 
in 3 eyes (16%) in the untrimmed group, suggesting that the 
trimmed group had greater IOL stability. Similar to our study, 
Kurimori et al reported 2 cases of severe tilting of an IOL af-
ter using the Yamane technique and proposed that the tilt 
can be reduced by shortening the length of the haptics [19]. 
Additionally, both IOL tilt and IOL decentration between 3 
months and 24 months were significantly different in the 2 
groups, suggesting that the position of the IOL can change 
with time. This may be related to the haptic distortion or slide 
caused by daily oculogyration and eye rubbing.

In our cases, IOP elevation appeared in both groups, which may 
be caused by mild viscoelastic material retention. Transient IOP 
elevation was controlled by antiglaucoma medications, with-
out affecting the final visual outcome [20]. The haptic extru-
sion was only seen in the untrimmed group; fortunately, the 
exposed part was symmetric and subconjunctival, and visual 
acuity was not severely affected, nor did other complications 
appear. Long-term observation is still needed. If the exposed 
part becomes asymmetric, the IOL may tilt and be severely off-
center, which can have a strong impact on visual acuity. More 
Severe complications, such as endophthalmitis, may appear 
if the exposed part is out of the conjunctiva.

In summary, achieving an optimum haptic length is necessary 
when proceeding with sutureless intrascleral fixation using 
the Yamane technique. The personalized method of trimming 
can slightly stretch the haptic, generating a pull force to pro-
vide a more stable fixation.

There are limitations to our study, including the limited sam-
ple size and the single model of IOL used. Although the base-
line data were not significantly different between the 2 groups, 
eyes with haptic extrusion were highly myopic, suggesting that 
the haptic is easily exposed in thinner sclera. Larger samples 
with more high-myopia cases are needed for further study. 
More stable fixations of the IOL in eyes without sufficient pos-
terior capsular support still need to be explored in the future.

Conclusions

In this study, we provide an easy method to achieve the opti-
mum length of the haptic by trimming the haptic at the point 
at which it passes through the sclera after adjusting the IOL 
position and centration. Although the position of the IOL can 
change with time, trimming the haptic to an optimum length 
tends to provide greater IOL stability.
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