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Surgical Technique

MYX technique: A modified adaptation of Yamane and extraocular needle-guided 
haptic insertion techniques for scleral‑fixated intraocular lens implantation
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Scleral‑fixated intraocular lens implantation in an important tool in the armamentarium of an 
ophthalmologist for managing aphakia. Various techniques have been described in the literature with 
variable learning curves. Herein, we describe an easy, fast, reproducible technique; the “MYX” technique, 
which utilizes the advantages of both the Yamane and the X‑NIT technique, where the handshaking of the 
prolene haptic of a 3‑piece PMMA IOL into the lumen of a 26‑gauge needle is done externally (like in X‑NIT 
technique), and the exteriorized haptic is cauterized to form a flange transconjunctivally, thereby avoiding 
the scleral pocket tucking (like Yamane technique), to achieve excellent surgical outcomes.

Key words: Aphakia, MYX technique, scleral‑fixated intraocular lens implantation, X‑NIT technique, 
Yamane technique

Regional Institute of Ophthalmology, Sitapur Eye Hospital, Sitapur, 
Uttar Pradesh, India, 1Centre for Sight, Delhi, 2Regional Institute of 
Ophthalmology, Banaras Hindu University, Varanasi, Uttar Pradesh, 
India

Correspondence to: Dr. Karan Bhatia, Regional Institute of 
Ophthalmology, Sitapur Eye Hospital, Sitapur ‑ 261 001, Uttar Pradesh, 
India. E‑mail: drkaranbhatia@gmail.com

Received: 29-Mar-2020	 Revision: 22-Jun-2020 
Accepted: 21-Jul-2020	 Published: 18-Jan-2021

The ideal situation in any cataract surgery is with implantation 
of an intraocular lens (IOL). However, it does not always happen. 
This could be the result of an intraoperative complication or 
due to a congenital anomaly of the lens or following trauma. 
Various techniques have been described in the literature from 
anterior chamber IOLs (AC‑IOL) to retro‑fixated iris‑claw 
IOLs  (RIC‑IOL) to scleral‑fixated IOLs  (SF‑IOL).[1‑3] SF‑IOLs 
are the most popular approach, with its long‑term stability 
superior to RIC‑IOLs. This could be due to a lack of long‑term 
follow‑up of RIC‑IOLs. SF‑IOLs, being stationed posterior 
to the iris plane, also avoid corneal decompensation seen in 
AC‑IOLs and cause minimal or no iris trauma. They also can 
be done where iris is damaged (due to the primary surgery), 
where RIC‑IOL cannot be done.

Various surgical approaches have also been described for 
SF‑IOL, of which the most popular techniques include sutured 
SF‑IOL, Prolene Haptic  (3‑piece IOL) exteriorization with 
tucking of haptics in the scleral pocket, glued IOL, Yamane 
technique, and the X‑NIT technique.[1,3‑9]

We have designed a technique by mixing the Yamane 
technique and the X‑NIT technique to shorten the surgical time 
and also make the surgical procedure easier. Hence, we have 

named this technique “MYX” technique, where MYX = modified 
adaptation of Yamane and X‑NIT techniques.

Surgical Technique
The surgery is performed under peri‑bulbar anesthesia. 
A  superior fornix‑based conjunctival flap is made  [Fig.  1b]. 
Wet field bipolar cautery is done to cauterize the bleeders and a 
superior 6 mm sclerocorneal tunnel is made [Figs. 1c, d and 2a].  
Any pre-existing lens (particularly an anterior dislocated 
lens) can be removed via this tunnel [Fig. 1a and e]. A corneal 
suture marker  (staining only the two opposite suture marks 
with ink) or toric IOL marker is used to mark the limbus at 0° 
and 180° [Figs. 1f, g and 2a]. Automated anterior vitrectomy 
is done to remove any vitreous in the anterior chamber, iris 
plane, and in the area of the ciliary sulcus (intended location 
of the SF‑IOL). If the pupil is small and non‑dilating, iris hooks 
can be used to expand the pupil [Fig. 1h]. An anterior chamber 
maintainer or a pars plana infusion can also be used, if available, 
to control the intraocular pressure. Using callipers, two marks 
are made, the first mark being 2 mm nasal to the 0° mark 
(Mark 1) and the second being 2 mm temporal to the 180° mark 
(Mark 2). Two more marks are made, 2 mm inferior to Mark 1 
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Figure 1: (a) Anteriorly dislocated lens. (b) Fornix based conjunctival flap. (c and d) Superior sclerocorneal tunnel. (e) Lens nucleus removed 
using wire vectis. (f and g) Limbus marked at 0° and 180° using corneal suture marker. White arrows indicating the marks. (h) Iris hooks placed 
and automated anterior vitrectomy being done
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Figure 2: (a) Superior sclerocorneal tunnel made and limbus marked at 0° and 180° (b) Marks 1,2,3, and 4 (c) Angled sclerotomy via mark 3. (d) A 
26 G needle directed out of the sclerocorneal tunnel and leading prolene haptic introduced into needle lumen. (e) Needle‑haptic complex brought 
out of sclerotomy site and haptic end cauterized to create a flange. (f) A needle inserted via mark 4, directed to a sclerocorneal tunnel and trailing 
prolene haptic inserted in needle lumen (g) Needle‑trailing haptic complex brought out of sclerotomy site, flange created by cauterizing haptic 
end (h) Stable position of IOL, with flanges visible
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(Mark 3) and 2 mm superior to Mark 2 (Mark 4) [Fig. 2b]. An 
angled transconjunctival sclerotomy is made using a 26‑gauge 
needle, bent to approximately 60°, via Mark 3, being visible 
in the ciliary sulcus behind the iris plane [Figs. 2c and 3a, b]. 
This needle is then directed out of the superior sclerocorneal 
tunnel, above the iris plane, taking care not to damage the iris 
[Figs. 2d and 3c]. The iris can be a barrier to the direction of the 
needle out of the sclerocorneal tunnel. A McPherson’s forceps 
can be used to open the tunnel by depressing its posterior lip, 
which will help guide the needle out. The leading prolene 
haptic of a 3‑piece polymethyl methacrylate  (PMMA) IOL 

(Aurolens, Aurolab, India) is introduced into the lumen of the 
26‑gauge needle using a McPherson forceps [Figs. 2d and 3d]. 
The needle‑haptic complex is slowly withdrawn out of the 
sclerotomy site while simultaneously pushing the optic of the 
3‑piece PMMA IOL in the anterior chamber [Figs. 2e and 3e]. 
The haptic is externalized and its end is cauterized using an 
ophthalmic cautery device (Bovie Low‑Temperature Cautery, 
Bovie Medical Corporation, Clearwater, FL, USA) to make a 
flange larger than the size of the haptic, which is pushed back 
subconjunctivally [Figs. 2e and 3f]. The same is done for the 
trailing prolene haptic, which is introduced into the lumen of 



Figure  4: Well‑centered intraocular lens. Superior tunnel and 
conjunctiva sutured. White arrows indicating flanges buried 
subconjunctivally
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a 26‑gauge needle bent at 60°, via a sclerotomy from Mark 4, 
after being brought out of the superior sclerocorneal tunnel 
or just before the opening of the sclerocorneal tunnel [Figs. 2f 
and  3g]. This haptic is also externalized, and again, a flange is 
created via a low‑temperature cautery device, which is buried 
subconjunctivally [Figs. 2g, h and 3h]. The sclerocorneal tunnel 
is sutured with 10–0 nylon, the conjunctiva is sutured with 
8–0 vicryl and the side‑ports made are hydrated, forming the 
anterior chamber with balanced salt solution [Fig. 4 and Video 1].

Discussion
SF‑IOLs are a popular choice of correcting aphakia in the absence 
of capsular support. Various techniques have been described 
in the literature. We describe a technique aiming to reduce the 
surgical time as well as the ease of the surgical procedure, by 
combining the advantages of the Yamane technique and X‑NIT. 
Hence, we have called it “MYX” technique.

Yamane et al. had described a technique where the haptics 
of a 3‑piece IOL was exteriorized using thin‑walled 30‑gauge 
needles 2 mm away from the limbus and cauterized to create 
flanges of 0.3 mm, which were buried into the sclera. Here, 
the IOL was injected into the anterior chamber using an 
injector via a 3.0 mm sclerocorneal incision. This had a unique 
advantage where the creation of a flange not only reduced 
the surgical time but also made the surgery easier since the 
tucking of the prolene haptic into the created scleral pocket 
was avoided. However, the sandwiching of the haptic into 
the lumen of the needle intraocularly was a challenging task 
in this technique.[8]

Baskaran et al. had described the extraocular needle‑guided 
haptic insertion technique of scleral fixation of IOL (X‑NIT), 
where after the creation of a 5.5 mm sclerocorneal tunnel, the 
intraocular challenging maneuvre of handshaking the prolene 
haptic into the needle lumen is avoided by externalizing the 
bent 26‑gauge sclerotomy needles out of the sclerocorneal 
tunnel, and introduction of the haptics of a 3‑piece PMMA 
IOL outside the eye, thereby, reducing the learning curve of 
the procedure. The exteriorized haptics was tucked into scleral 
pockets, which was the challenging step in this technique, 
sometimes resulting in haptic damage.[9]

The “MYX” technique uses the advantage of both the 
Yamane and the X‑NIT technique, where the handshaking of 
the prolene haptic into the lumen of a 26‑gauge needle is done 
externally (like in X‑NIT technique), and the exteriorized haptic 
is cauterized to form a flange transconjunctivally, thereby 
avoiding the scleral pocket tucking (like Yamane technique), 
hence, making it an easily reproducible technique with a 
relatively short learning curve.

MYX technique, like the X‑NIT technique, requires the 
creation of a 6 mm sclerocorneal tunnel and cannot be done 
via 2.8 mm clear corneal incision. We have currently used 
only non‑foldable Aurolab 3‑piece IOLs, which is about 10 to 
13 times cheaper than the foldable 3‑piece IOLs available in 
India, making it a very cost‑effective option also. However, we 
do believe even a foldable 3‑piece IOLs with the creation of a 
sclerocorneal tunnel would work in this technique. 

Figure  3:  (a) Arrows showing Marks 1(Down white), 2(Up black), 
3(Tilted Up white), and 4(Down black). Angled transconjunctival 
sclerotomy is done using 26‑gauge needle via Mark 3 (b) Needle visible 
behind iris plane (c) Needle out of the sclerocorneal tunnel (d) Leading 
haptic put in needle lumen (e) Needle‑haptic complex brought out of 
sclerotomy site, IOL optic directed into the anterior chamber (f) Haptic 
end cauterized to make flange (g) Needle inserted via sclerotomy via 
Mark 4 and trailing haptic inserted into needle lumen just before the 
opening of sclerocorneal tunnel  (h) Flange created by cauterizing 
haptic end
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Conclusion
MYX technique is a cost‑effective, fast, easy technique with a 
relatively short learning curve for scleral fixation of IOL.
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Commentary: MYX technique: 
Best of both worlds - combining 
extraocular needle-guided haptic 
insertion  and Yamane techniques in 
aphakia management

Capsular  bag implantation of intraocular lens  (IOL) is the 
ideal and most physiological approach in the management of 
aphakia after cataract extraction, irrespective of the surgical 
technique used. However, in clinical practice, this is not 
always the case and inadequate capsular support and resultant 
aphakia could be due to several preoperative, intraoperative, or 
postoperative factors. Ocular trauma, metabolic or hereditary 
conditions like Marfan’s, pseudoexfoliation, intraoperative 
complications, etc. are some of the situations associated with 
deficient or absent capsular support. This mandates exploration 
of a suitable aphakia management technique, that not only 
ensures anatomically ideal IOL placement but also restores 
the normal refractive status of the eye.[1]

The most accepted technique currently employed is that of 
scleral‑fixated IOL (SFIOL); however, iris‑fixated IOL (IFIOL) 
and anterior chamber IOL (ACIOL) are also variably used in 
specific scenarios. None of the techniques is ideal, owing to 
their associated inherent complications. For example, ACIOLs 
might lead to endothelial damage and IFIOLs cause persistent 
inflammation due to iris trauma, while interfering with normal 
pupillary reactions. SFIOLs, though considered relatively 
safe, also present complications such as tilt, decentration, or 
dislocation resulting in a suboptimal visual outcome. Besides, 
SFIOL is a more technically demanding surgery with a steep 
learning curve.[2]

SFIOLs have conventionally been fixed to the sclera, with 
the use of sutures, however, recent advances have progressively 
moved in the direction of minimally invasive and sutureless 
methods.[3] Modern SFIOL techniques provide shorter surgical 

time, quicker postoperative and visual rehabilitation, with 
equivalent outcomes vis‑a‑vis traditional methods. These 
advances provide an advantage of minimizing instrumentation 
and tissue manipulation, resulting in a shorter learning curve 
and improved patient outcomes. In just a decade, we have 
witnessed the evolution of sutureless SFIOL from intrascleral 
haptic fixation by Scharioth[4] to intrascleral placement of the 
flanged haptics by Yamane; thus, fully obviating the need for 
fashioning even the scleral flaps or a tunnel. Adoption of these 
advances by both novice and proficient surgeons in mainstream 
clinical practice is a testament to the obvious advantages—
which these modern IOLfixation techniques provide—in the 
realm of aphakia management.

Yamane’s technique employs scleral fixation of a 3‑piece 
IOL by cauterization of the exteriorized haptic tips, to obtain 
a flange, whose diameter is greater than the haptic itself. This 
self‑supporting system maintains IOL stability in the retro‑iris 
plane, by exteriorizing the haptics through oblique intra‑scleral 
tunnels, diametrically opposite and parallel to limbus. This 
technique has been useful for foldable 3‑piece IOLs, which 
can be delivered through a 3 mm clear corneal or corneoscleral 
self‑sealing microincision.[5]

On the other hand, the X‑NIT procedure by Bhaskaran 
et  al. is performed via a 5.5 mm sclerocorneal incision. It 
proves, especially helpful in the management of aphakia in 
manual small incision cataract surgery (SICS) surgery, which 
is widely performed in India. The most challenging aspect of 
any sutureless scleral‑fixation surgery is the exteriorization 
of haptics by threading them into the hub of a hollow bent 
hypodermic needle  (26 or 30 gauge). X‑NIT helps convert 
this step from intraocular manipulation into an extraocular 
procedure, thus proving tremendously helpful for the anterior 
segment and novice surgeons.[6]

Bhatia et al. in their approach have ingeniously combined 
both these already remarkable surgical techniques and innovate 
a novel “MYX” technique, which in essence, is the best of 
both worlds. Authors claim to have achieved a technique of 
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