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PHACOSIT: A sitting phacoemulsification technique for patients unable to lie 
down flat during cataract surgery
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Phacoemulsification	 is	 routinely	 performed	 with	 the	 patient	 lying	 supine	 on	 the	 surgical	 table	 with	
his	 or	 her	 head	 flat	 and	 facing	 the	 overhead	microscope.	 This	 routine	 technique	 can	 be	 a	 challenge	 in	
medical	conditions	such	as	kyphosis,	scoliosis,	orthopnea,	Meniere’s	disease,	and	CNS	abnormality.	Some	
cardiovascular	and	respiratory	conditions	make	the	patients	breathless	when	they	lie	down,	whereas	other	
neurological	and	spinal	problem	patients	are	also	equally	uncomfortable.	The	only	reasonable	solution	to	
conduct	surgery	on	a	patient	who	cannot	lie	down	flat	on	the	operating	table	is	to	position	them	face	to	face	
in	a	sitting	position.	We	describe	an	innovative	phacoemulsification	technique	in	a	sitting	position	called	
“phacosit”	in	an	80‑year‑old	wheelchair‑bound	female	patient	who	was	denied	cataract	surgery	by	other	
eye	surgeons	owing	to	her	medical	condition.
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In	 1967,	Dr.	 Charles	D.	 Kelman	 revolutionized	 cataract	
surgeries	with	the	introduction	of	the	phacoemulsification	
technique,	which	 is	 now	 considered	 the	 safest	 and	 the	
most	 preferred	 technique	 in	 cataract	 surgery	 to	 deliver	
high	 volume,	 quality,	 and	 affordable	medical	 care.[1,2] 
Phacoemulsification	 surgery	 is	 carried	 out	with	 patients	
lying	flat	on	their	back	and	facing	the	operating	microscope	
in	 a	 supine	 position.	 This	 position	 is	 considered	 ideal	
for	 both	 patients	 and	 the	 operating	 surgeon.	However,	
some	patients	with	cataracts	 cannot	be	positioned	 to	 face	
the	overhead	microscope	during	 the	 surgery	due	 to	 their	
medical	conditions,	such	as	patients	with	spine	deformity,	
kyphosis,	scoliosis,	orthopnea,	Meniere’s	disease,	and	CNS	
abnormality.	 Some	 studies	 have	 reported	 cases	 in	which	
cataract	 surgery	has	been	done	on	 the	patient	 sitting	 in	a	
nearly upright position,[3‑8]	face‑to‑face	positioned	cataract	
surgery,[5,9,10]	and	surgical	 technique	done	under	slit‑lamp	
biomicroscope	 with	 the	 patient	 sitting	 in	 an	 upright	
position.[11]	Others	have	also	reported	cases	being	performed	
with the surgeon standing while operating on the patient[12‑14] 
[Table	 1].	Here	we	 describe	 a	 frugal	 innovative	 surgical	
technique	 called	 phacosit,	 a	 procedure	 of	 performing	
phacoemulsification	with	intraocular	lens	(IOL)	implantation	
in	a	sitting	position.	We	describe	the	phacosit	technique	in	
a	wheelchair‑bound	patient	because	of	her	 inability	 to	 lie	
down	flat	in	a	supine	position	on	the	operating	table	as	well	
as	major	difficulty	to	transfer	the	patient	to	and	fro	from	the	
wheelchair.

Innovation
Case report
An 80‑year‑old female presented to our hospital with 
defective	vision	in	both	eyes	(BE)	for	1	year.	The	patient	was	
wheelchair‑bound	and	gave	a	history	of	poor	mobility	due	to	
stroke and hemiplegia [Fig. 1a	and	b].	She	was	a	known	case	
of	type	II	diabetes	mellitus	(DM),	hypertension,	and	coronary	
artery	disease	 (CAD)	on	 treatment.	 She	gave	a	history	of	 a	
minor	spine	deformity	due	to	which	her	back	hunched	forward.	
Her	visual	acuity	(V/A)	was	light	perception	(LP)	due	to	the	
presence	of	a	mature	cataract	in	BE.	Ultrasound	B‑scan	in	BE	
revealed	a	flat	retina.	She	had	difficulty	getting	in	or	out	of	the	
wheelchair	unaided	and	gave	a	history	of	sleeping	in	a	sideway	
position	(lateral	recumbent	position)	due	to	the	inability	to	lie	
down	flat	on	her	back.	Attempts	made	to	transfer	her	to	the	
reclining	position	were	unsuccessful	as	it	was	uncomfortable	
and	exhausting	for	the	patient.	She	was	denied	cataract	surgery	
due	to	her	medical	condition	in	other	hospitals	by	the	surgeon	
and	anesthetists.	Her	grade	of	physical	status	according	to	the	
American	Society	of	Anesthesiologists	grading	system	was	IV.	
After	 a	 tedious	discussion	about	 the	 forthcoming	 risks	and	
complications,	a	decision	to	attempt	the	cataract	surgery	with	
the	patient	 seated	on	 the	wheelchair	 in	an	upright	position	
facing	the	surgeon	“face	to	face”	was	made	under	anesthetic	
stand	by	[Table	2].
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Figure 1: (a) An 80‑year‑old wheelchair‑bound female patient with a 
history of right‑sided hemiplegia. (b)Lateral view of the patient showing 
the forward hunch of the back. (c) Reference image of an operating 
microscope in the vertical axis (90° to the horizontal axis). (d) Operating 
microscope angulated at 75° to the horizontal axis during routine 
phacoemulsification surgery (e) Operating microscope angulated at 
75° to the vertical axis for the phacosit technique
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Table 1: Details of previous techniques

Author No of eyes/Patients Technique

Muraine 
et al.[11]

4 eyes/2 patients Phacoemulsification by slit lamp in the upright position.

Sohail et al.[6] 240 eyes/179 patients Phacoemulsification by the face‑to‑face method with the patient sitting semi‑upright/upright with 
neck extended and surgeon in sitting or standing position. Adjustable patient chair, surgeon 
chair, and microscope were used

Lee et al.[7] 32 eyes Phacoemulsification on a standard reclining operating chair and operating microscope/
Ang et al.[5] 2 patients Phacoemulsification on a semi‑recumbent position in a standard reclining cataract surgical chair 

Table 2: Details of the patient who benefited from phacosit
Female, 80 years
Systemic condition: diabetes mellitus, hypertension, coronary artery disease, stroke, hemiplegia

Parameters Right Eye (OD) Left Eye (OS)

Pre‑op Best Corrected Visual Acuity LP + LP +

Pre‑op Intraocular Pressure (mm Hg) 12 14

Cataract Diagnosis Mature Cataract Mature Cataract

Anesthesia Subtenon Anesthesia Subtenon Anesthesia

Axial Length (mm) 21.73 21.80

Intraocular Power (D) 22.00 22.00

Post‑op Best Corrected Visual Acuity – 30 days 6/6p 6/6p

Post‑Op Best‑Corrected Visual Acuity – 60 days 6/6 6/6

Post‑Op Best‑Corrected Visual Acuity – 90 days 6/6 6/6

Post‑op Intraocular Pressure 14 14

Surgery Time (min) 13 10
Phaco CDE 40.02 14.35

Prerequisite
This	 technique	 involved	 the	use	of	a	wheelchair	which	was	
made	immobile	with	the	help	of	wheel	stoppers.	Vitals	such	
as	blood	pressure,	pulse,	and	SpO2	were	recorded.	The	cuff	of	
the	electronic	sphygmomanometer	was	tied	to	one	arm,	and	a	
pulse	oximeter	was	connected	to	the	finger	of	the	other	arm	to	
monitor the intra‑operative vitals of the patient.

Microscope adjustment
A	Zeiss	OPMI	VISU	210	S88	operating	microscope	was	used	for	
this	surgery	which	had	the	provision	to	adjust	the	microscope	
at	 various	 angles.	 In	 this	 case,	we	 adjusted	 the	 operating	
microscope	at	 an	 angle	of	 approximately	 70°–80°	 from	 the	
vertical	plane.	This	angulation	enabled	the	microscope	to	face	
the	patient’s	axis	of	the	eye	correctly	[Fig.	1c–e].

Positioning of the patient
A	sterile	plastic	surgical	drape	was	stuck	on	one	part	of	the	
operation theater wall to maintain asepsis. The patient was 
seated	on	 a	wheelchair	 chair	placed	 against	 the	 surgically	
draped	wall.	Pillows	were	placed	to	rest	her	arms	and	head	
comfortably	 on	 the	 chair.	Vitals	were	 recorded	 at	 regular	
intervals [Table	3, Fig. 2a].

Surgeon
The	surgeon	sat	on	a	height‑adjustable	chair	facing	the	patient’s	
face	and	adjusted	the	chair	height	according	to	the	patient’s	
position.	The	surgeon	performed	the	surgery	with	outstretched	
arms.
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Table 3: Systemic analysis of the patient benefited by phacosit

Parameters Right Eye Surgery Left Eye Surgery

Pre-Operative Intra-Operative Post-Operative Pre-Operative Intra-Operative Post-Operative

Blood Pressure (mm Hg) 140/70 160/70 160/90 170/80 150/70 160/80

Pulse (bpm) 80 80 86 84 87 86
SPO2 (%) 98 97 98 98 97 99

Surgery
Alcon	 INFINITITM	 System	 (phacoemulsification	machine)	
was	used	in	this	technique.	No	new	changes	were	made	in	the	
setting	or	the	bottle	height	of	the	machine	from	the	routine	
phacoemulsification	technique.	The	surgery	was	performed	
in	the	left	eye	(LE)	under	the	sub‑tenons	anesthesia.	Her	LE	
was instilled with 5% povidone‑iodine drops, and the lids 

were	prepped	with	10%	povidone‑iodine	solution	[Fig.	2b].	
A	sterile	plastic	surgical	drape	was	used	to	cover	the	other	
eye,	 face,	 and	 trunk	 of	 the	 patient	 by	 sticking	 the	 upper	
outer	 ends	 to	 the	 surgically	 draped	wall.	A	 universal	
wire	speculum	was	placed	on	the	 left	eye	 to	keep	 it	open	
throughout	the	surgery.	The	fluid	collecting	bag	was	stuck	on	
the	draped	sheet	inferiorly	[Fig.	2c].	The	surgeon	sat	on	the	

Figure 2: (a) Patient sitting on the wheelchair against the operating theater wall. (b) Prepping of the left eye using betadine solution. (c) Drapping 
of the left eye with inferiorly placed fluid collection bag. (d‑g) Phacoemulsification with intraocular lens implantation via inferior approach with 
face‑to‑face sitting position of the surgeon and patient. (h) Patient in the post‑operative ward
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height‑adjusted	chair	facing	the	patient’s	face	in	an	upright	
erect	position.	The	surgery	was	performed	with	the	surgeon’s	
outstretched	 arms	 [Fig.	 2d–g].	An	 inferior	 approach	was	
performed for this surgery. An inferior self‑sealing 2.8‑mm 
clear	corneal	incision	was	made	infero‑temporally	(4	o’clock).	
A	 1‑mm‑sized	 side	 port	 was	 made	 at	 the	 7‑o’clock	
position [Fig. 3a].	 The	 anterior	 capsule	was	 stained	with	
trypan	 blue	 dye	 [Fig.	 3b].	 Capsulorhexis	was	 performed	
using	 a	 cystitome	 needle	 using	 high‑molecular‑weight	
ophthalmic	viscosurgical	devices	(OVD)	[Fig.	3c].	Multiple	
bouts	of	hydro	dissection	were	given	followed	by	nucleus	
rotation.	Routine	phacoemulsification	 technique	by	using	
the	direct	chop	technique	was	done	using	a	2‑mm	vertical	
chopper	[Fig.	3d	and	e].	Cortex	wash	was	performed	using	
a	coaxial	irrigation	aspiration	probe	[Fig.	3f].	After	injecting	

OVD,	a	single	foldable	IOL	was	placed	in	the	bag	[Fig.	3g].	
Anterior	 chamber	was	 formed,	 intracameral	moxifloxacin	
was	injected,	and	the	incision	site	was	hydrated	[Fig.	3h,	i].	
No	sutures	were	placed.	The	left	eye	was	patched,	and	the	
patient was shifted to the post‑operative ward [Fig. 2h]. The 
post‑operative	vitals	were	assessed	and	recorded.	Both	the	
patient	and	the	surgeon	were	comfortable	throughout	the	
surgery.	Surgery	and	recovery	were	uneventful.	One	month	
later,	the	fellow	eye	(right	eye)	having	a	mature	cataract	was	
taken	up	for	surgery	by	using	the	same	arrangements	and	
technique	[Figs.	4	and	5].	We	used	a	self‑retaining	barraquer	
eye	speculum	for	the	right	eye.	The	patient	was	happy	and	
satisfied	with	 the	 visual	 outcome,	with	 an	 uncorrected	
distance	visual	acuity	of	6/9p	in	both	eyes,	which	improved	
to	6/6	with	correction	at	90	days.

Figure 3: (a) An inferior self‑sealing 2.8‑mm clear corneal incision was made infero‑temporally at 4 o’clock and a 1‑mm‑sized side port was 
made at the 7‑o’clock position. (b) Staining of the anterior capsule with tryphan blue. (c) Capsulorhexis being performed using a cystitome needle 
using high‑molecular‑weight ophthalmic viscosurgical devices. (OVD) (d and e) Routine phacoemulsification technique by using the direct chop 
technique using a 2‑mm vertical chopper. (f) Cortex wash was performed using a coaxial irrigation aspiration probe. (g) Foldable IOL implantation. 
(h) Anterior chamber wash. (i) Stromal hydration to form the anterior chamber
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Figure 4: (a) Patient with RE subtenon anesthesia sitting on the wheelchair against the wall. (b and c) Prepping and drapping of the RE. (d) 
Operating microscope angulated at 75° to the vertical axis for the phacosit technique. (e) Phacoemulsification being done in the sitting position

d

cba

e

Figure 5: (a) Clear corneal incision. (b) Tryphan blue injection to the anterior chamber. (c) Complete capsulorhexis. (d) Phacoemulsification by using 
the direct chop technique with the help of a 2‑mm vertical chopper. (e) Foldable IOL implantation. (f) Stromal hydration to form the anterior chamber

d

cb

f

a

e



April 2022 Brayan, et al.:	PHACOSIT	 1401

Discussion
Phacoemulsification	 is	 routinely	performed	with	 the	patient	
lying	 supine	on	 the	 surgical	 table	with	his	or	her	head	flat	
and	facing	the	overhead	microscope	to	optimize	the	red	reflex	
and	 surgical	 view	 for	 the	 operating	 surgeon.	This	 routine	
position	 can	be	 a	 challenge	 in	medical	 conditions	 such	 as	
kyphosis,	 scoliosis,	 orthopnea,	Meniere’s	disease,	 and	CNS	
abnormality.[3‑8]	Some	cardiovascular	and	respiratory	conditions	
make	 the	patients	breathless	when	 they	 lie	down,	whereas	
patients	with	some	other	neurological	and	spinal	problems	are	
also	equally	uncomfortable.	In	some	extreme	cases,	the	patient	
has	a	high	risk	of	death	if	made	to	lie	flat	for	any	length	of	time.	
Usually,	these	patients	have	poor	functioning	of	the	heart,	lungs,	
or	muscles,	making	them	unsuitable	or	at	high	risk	for	general	
anesthesia.	The	patient’s	quality	of	life	is	compromised	due	to	
the	worsening	cataract	and	poor	visual	acuity	if	the	surgery	is	
deferred	because	of	the	above	reasons.[8,9]

The	only	reasonable	solution	to	conduct	surgery	on	a	patient	
who	cannot	lie	down	flat	on	the	operating	table	is	to	position	
them	face	 to	 face	 in	a	 sitting	position.	This	 technique	allows	
cataract	surgery	to	be	done	in	patients	who	might	otherwise	be	
considered	unfit	for	surgery	because	of	their	inability	to	lie	in	a	
supine	position.	We	coined	the	term	for	this	technique	as	phacosit.

Our	patient	with	BE	mature	cataract	was	denied	cataract	
surgery	 by	 various	 ophthalmologists	 due	 to	 her	medical	
condition,	which	 compromised	her	quality	of	 life.	Phacosit	
was	the	only	reasonable	option	for	surgery	because	of	the	high	
risks	associated	with	general	anesthesia.

This	technique	modifies	the	standard	operating	equipment	
that	is	readily	available	in	the	ophthalmic	operation	theater.	
No	additional	instruments	and	attachments	are	required	for	
this	 technique.	This	 technique	should	be	attempted	only	by	
experienced	cataract	surgeons	as	 it	 is	done	at	an	unfamiliar	
angle	with	outstretched	arms.	It	is	preferable	for	the	surgeon	to	
sit at the same side of the operating eye. It is important to ensure 
both	surgeon	and	patient	are	comfortable	before	starting	the	
surgery.	The	inferior	approach	method	of	phacoemulsification	
is	unconventional	with	no	previous	study	reports	regarding	
the	technique	and	its	complications.	The	patient	was	explained	
about	 the	 guarded	 visual	 prognosis	 and	 a	 high	 risk	 of	
posterior	capsular	rupture	or	dropped	nucleus	fragments.	The	
positioning	of	the	RE	phacosit	technique	cataract	surgery	was	
slightly	more	time‑consuming	and	challenging	for	the	surgeon	
when	compared	to	the	LE.	Any	potential	surgical	complication	
risk	should	be	weighed	against	the	disadvantages	of	general	
anesthesia	usage.	The	patient	was	happy	and	satisfied	with	
the	good	post‑operative	VA	after	1	years	of	blindness,	which	
outweighed	the	risks	taken	by	the	surgeon.

There is no previous study in the literature that has reported 
a	technique	with	 the	patient	seated	completely	upright	 in	a	
chair	 and	 facing	 the	operating	microscope	during	 cataract	
surgery.

Conclusion
Phacosit	is	an	innovative	and	valuable	technique	of	performing	
phacoemulsification	with	IOL	implantation	in	a	sitting	position	
for	patients	who	are	unable	to	lie	flat	on	their	back.	In	some	
patients	with	 respiratory,	 cardiac,	 and	 spine	 problems,	
face‑to‑face	surgery	in	a	sitting	position	is	the	only	viable	option	

who	would	otherwise	be	obliged	to	remain	visually	impaired	
in the rest of their lives.
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