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1 	 | 	 INTRODUCTION

Arthroscopic	 procedures	 have	 been	 evolving	 continu-
ously	 over	 the	 last	 decades,	 whereas	 arthroscopes	 itself	
have	 not	 changed	 much.	 Smaller	 diameter	 arthroscopes	
could	potentially	reduce	the	risk	of	damaging	cartilage	or	
soft	tissues.	In	the	past,	small	needle	arthroscopes	did	not	
provide	sufficient	image	quality.1,2	Here,	we	describe	the	
surgical	technique	of	diagnostic	and	therapeutic	knee	ar-
throscopy	under	local	anesthesia	using	a	new	arthroscope	
with	a	diameter	in	the	two-	millimeter	range.

2 	 | 	 SURGICAL TECHNIQUE

A	compact	arthroscopic	system	(NanoScopeTM,	Arthrex,	
Naples,	 FL,	 USA)	 was	 used	 for	 arthroscopy	 of	 the	 knee	
under	local	anesthesia.	The	two	main	components	of	this	
system	are	a	tablet-	like,	medical-	grade	control	unit	and	a	

disposable	 handpiece.	 The	 handpiece	 contains	 both	 the	
LED	 light	 source	 and	 the	 camera	 sensor	 (pixel	 number	
400 × 400),	which	 is	 located	at	 the	 tip	of	 the	handpiece	
tube.	 As	 compared	 to	 conventional	 small-	diameter	 ar-
throscopes,	 this	 chip-	on-	tip	 technology	 entails	 a	 semi-	
rigid	 device	 without	 delicate	 rod	 lenses.	 Furthermore,	
the	 handpiece	 tube	 features	 an	 outer	 diameter	 (OD)	 of	
1.9 mm	and	a	0°	direction	of	view	with	an	extended	field	
of	view	of	120°.	The	handpiece	comes	with	a	sheath	(OD:	
2.2  mm)	 and	 accessories	 that	 allow	 for	 scope	 insertion	
and	 the	 connection	 of	 distention	 systems.	 Various	 dis-
posable	 small-	diameter	 hand	 instruments	 (OD:	 2  mm)	
and	cannulas	(OD:	3.4 mm)	are	available	for	therapeutic	
procedures.

After	sterile	draping	of	the	leg	in	a	supine	patient	posi-
tion	in	the	operating	room,	a	standard	team	time-	out	was	
performed.	 The	 patella,	 patellar	 tendon,	 tibial	 tubercle,	
and	the	medial	and	lateral	 femoro-	tibial	 joint	 lines	were	
marked.	 Local	 anesthesia	 was	 performed	 by	 injecting	 a	
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Abstract
Arthroscopy	has	been	evolving	over	the	 last	decades,	whereas	arthroscopic	de-
vices	have	not	changed	much.	Smaller	diameter	arthroscopes	would	potentially	
reduce	the	intraoperative	trauma	for	cartilage	and	soft	tissues.	Two-	millimeter-	
diameter	arthroscopy	demonstrated	very	good	visualization	and	reach	of	intraar-
ticular	 structures—	similar	 to	 knee	 arthroscopy	 using	 a	 standard	 arthroscopic	
system.
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10  ml	 1%	 mepivacaine	 solution	 into	 the	 cutaneous	 and	
subcutaneous	tissues.	 In	order	 to	develop	a	high	antero-
lateral	portal	 for	knee	arthroscopy,	a	3 mm	longitudinal	
incision	was	performed.	The	NanoScope	trocar	was	intro-
duced	through	the	skin	until	contact	with	the	 joint	cap-
sule	 was	 felt.	Via	 the	 trocar,	 15  ml	 mepivacaine	 1%	 was	
injected	to	the	joint	capsule.	The	trocar	was	then	allowed	
to	penetrate	the	capsule	and	was	introduced	into	the	joint.	
Via	the	trocar,	intraarticular	injection	of	15 ml	ropivacaine	
0.5%	was	subsequently	administered.	After	3 minutes	of	
exposure	time,	surgery	was	to	be	continued	and	arthros-
copy	was	performed	in	a	standard	fashion	(Figure 1	and	
Video	1).

During	surgery,	photograph	and	video	documentation	
was	 done.	 To	 sedate	 the	 patient	 during	 the	 procedure,	
remifentanil	 1.3  g/kg	 body	 weight/h	 can	 be	 infused	 via	
venous	access.

During	the	course	of	surgery,	the	patient	did	not	suf-
fer	any	pain.	The	surgeon	reported,	that	for	him,	the	op-
eration	 did	 not	 differ	 substantially	 from	 standard	 knee	
arthroscopy.	 The	 surgical	 procedure—	diagnostic	 and	
therapeutic	arthroscopy	of	 the	knee—	provided	excellent	
visualization	 and	 reach	 of	 the	 intraarticular	 structures	
(Figure 1	and	Video 1).

3 	 | 	 DISCUSSION

The	 miniature	 arthroscopic	 system	 provided	 sufficient	
surgical	 handling,	 patient	 comfort,	 and	 quality	 of	 imag-
ing.	The	device	and	the	procedure	is	well	suited	for	diag-
nostic	means.	Additional	instruments	of	extra-	small	size	
are	available	to	address	certain	pathologies	like	meniscal	
tears.

The	 implications	 of	 the	 clinical	 feasibility	 of	 a	
2  mm	 arthroscope	 for	 the	 knee	 can	 be	 underlined	 in	
its	 advantage	 as	 a	 powerful	 additional	 diagnostic	 tool	
when	 MRI	 or	 CT	 findings	 remain	 unclear—	especially	
for	 chondral	 or	 osteochondral	 lesions.3	 It	 could	 also	
be	 used	 as	 a	 standard	 procedure	 during	 osteotomies	
around	the	knee.	Further	indications	might	be	biopsies	
of	the	synovial	membrane	or	of	osteochondral	cylinders	
for	 autologous	 chondral	 transplantation	 (ACT).4,5  The	
NanoScope	 might	 also	 be	 helpful	 for	 visualization	 of	
the	reduction	in	intraarticular	fractures	during	open	or	
closed	 reduction	 and	 fixation.	 Further	 indications	 are	
repair	and	debridement	of	meniscal	 tears6	and	partial	
synovectomy.7

Of	 course,	 this	 procedure	 is	 not	 limited	 to	 the	 knee.	
Safety	 and	 effectiveness	 of	 ankle	 arthroscopy8	 and	 ten-
doscopy9 have	been	demonstrated	recently	in	two	cadaver	
studies.	It	can	also	be	used	in	shoulder10	and	elbow11	ar-
throscopy.	More	clinical	research	for	further	evaluation	is	
needed	in	the	future.

A	disadvantage	of	 the	new	thin	device	could	be	seen	
in	the	lack	of	a	30°	optical	lens.	Although	a	120°	field	of	
view	compensates	for	this	to	a	certain	extent,	the	location	
of	portals	should	be	planned	precisely.

Indications	 and	 contraindications	 are	 similar	 to	
standard	 arthroscopy	 using	 standard	 arthroscope	 and	
instruments.

Because	of	its	minimal	invasiveness,	the	procedure	can	
not	only	be	performed	under	general	or	spinal	anesthesia,	
but	it	is	also	very	well	suited	to	be	performed	under	local	
anesthesia	as	demonstrated	allowing	for	the	expansion	of	
the	utility	settings.

It	 is	 a	 known	 fact	 that	 local	 anesthetics	 have	 a	
chondrotoxic	 potential.12,13  Theoretically,	 this	 is	 less	

F I G U R E  1  Initial	diagnostic	arthroscopy	of	a	left	knee.	Patellofemoral	compartment	(A,	B).	Medial	compartment	(C-	E).	Lateral	
compartment	(F-	H).	Intact	Anterior	Cruciate	Ligament	(I,	J)

(A) (B) (C) (D) (E)

(F) (G) (H) (I) (J)
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important	using	the	described	procedure	because	for	in-
traarticular	 injection	 we	 used	 ropivacaine	 that	 demon-
strated	low	toxicity	compared	with	other	substances,	and	
it	is	diluted	immediately	after	intraarticular	injection	as	
the	joint	is	filled	with	saline	fluid	for	arthroscopy.14 The	
dilution	minimalizes	potential	cytotoxic	effects.15

4 	 | 	 CONCLUSIONS

In	 conclusion,	 we	 demonstrated	 successful	 needle	 ar-
throscopy	of	the	knee.	The	two-	millimeter	device	further	
decreases	 the	 invasiveness	 of	 arthroscopic	 procedures	
providing	excellent	images.	This	might	expand	the	versa-
tility	of	arthroscopy	as	a	diagnostic	and	therapeutic	tool	to	
treat	joint	pathologies.
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