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Purpose : To compare visual outcomes and complications in eyes   undergoing

vitrectomy using 23-gauge and 20-gauge vitrectomy  system.

Design : retrospective, comparative,  case series.

Methods : Chart review of initial 30 consecutive patients that  underwent

transconjunctival sutureless 23-gauge vitrectomy (from October 2008 to

August 2009) and  40  consecutive patients that  underwent  conventional

20-gauge vitrectomy (from May 2006 to September 2008) by one surgeon were

performed. The inclusion criteria for this study  included eyes that underwent

vitrectomy for various indications including  nonclearing vitreous hemorrhage

(29 eyes), retained lens fragment and lens dislocation (16 eyes), tractional

retinal detachment associated  with proliferative diabetic  retinopathy (9 eyes),

macular hole (4 eyes), endophthalmitis (6 eyes), rhegmatogenous retinal

detachment (4 eyes), and other (2 cases), and postoperative follow-up of at

least 3 months. Main outcome  measures included best-corrected Snellen

visual acuity (VA), intraoperative complications and postoperative

complications.
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Results : Vision improved from logMAR 2.16  to logMAR 0.82(P<0.001), from logMAR

2.30 preoperatively to logMAR 1.14  (P<0.001) with  20 and 23-gauge systems,

respectively. All group showed statistically significant improvement in visual

acuity(P=<0.05).

In 20-gauge group, retinal break occurred  in one eyes(2.5%). Postopera-

tive complications included  rebleeding  in one eyes(2.5%), cataract in three

eye(7.5%). In  23-gauge group, wound leak occurred in two eyes( 6.6%). Post-

operative complications included  hypotony  in three eyes(10.0%), rebleeding

in one eye(3.3%), cataract in three  eyes (10.0%). No cases of retinal  tear or

endophthalmitis were observed.

Conclusions :  The conventional 20-gauge and transconjunctival sutureless 23-gauge

vitrectomy system for pars plana vitrectomy offers significantly improved in

visual acuity.  Intraoperative wound leak and postoperative hypotony were

the most common complications observed in  23-gauge  group. However, the

visual acuity and complications did not differ significantly between both groups.

Keys word :  vitrectomy, 23 gauge,20 gauge, complications, visual acuity
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����''!���(20-gauge vitrectomy)

�����	���� wound leakage, hypotony, choroidal
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nonclearing vitreous hemorrhage,  tractional

retinal detachment, rhegmatogenous retinal

detachment, retained  lens fragments/lens dis-

location, macular hole, endophthalmitis ���
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Accurus Vitrector (Alcon Laboratories,Inc.,

Fort Worth, TX)   ��������	���	�!�U	���
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conjunctiva ���#�? 1-3 #>��>!#��  �8!�U	1��

���/������1�' limbus ���#�? 3 - 3.5

#>��>!#�� ��� 23-gauge trocar canula (�8��%� 1)

������
 conjunctiva, sclera  1
�
��' limbus

�	���#�# 5 ��A���' sclera (�8��%� 2) !#5��

trocar ������
 sclera ����/#	 bevel ���/��#�#

��
��� 1 ���� 23- gauge trocar canula.

��
��� 2  ����
���
� 23- gauge trocar canula  �����
5 ����

��
��� 3  ����
���
� 23- gauge trocar canula  �����
30 ����
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 canula ������
 sclera  �
7�	���
 ���

	��7�

�%�!�"
 trocar blade ��� ��
�������/�

canula !�5��
���#� (�8��%� 4) ���!�U	�������

3 �8�/�!�>�#���	��
 inferotemporal 7�/��'�7�

infusion line ���
  7�

�8��� superotemporal

��� superonasal 7�/��'�7�  light source ���

vitrectomy probe  �����!�"
��	�'I�	#� (�8��%�

5)   !#5�������	
��
��
��!7�3�  ���
	�� canula ���

������ �/��7� plug, light source /�5� vitrectomy

probe F��
��
  canula ������ forceps F���Y

	�� canula  ������ sclera  �%���8 �������#�*�


7��%�	�8���!���
����#�?/
���
��% !*5���	���

���
��#1����� ����
%�F
�	�� canula �%����8���

inferotemporal /���7�	 ���
!7�3�7>�
��������	�/�

��
�7�'������
��#1������%�F����/
��� I��#%���

���
��# �/�!�3'��� sclera /
���!13#

���
�	��	�'���#��!/3

�	�	����  snellen

chart F���%��	�������!�"
 logarithm of minimum

angle of  resolution (logMAR) !*5�����F�

?

F�����7I>�>  ���  t  test /�5� Fisher exact test

�
���!��%�'!�%�'F��!M�%��1����
���   *>���?�

F��
��7�F�\���7I>�>  �%� P<0.05
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  70 ��� !*A��� ��


 32 ���  !*A

/\>� ��


 38 ���   !�"
��8�9
� nonclearing

vitreous hemorrhage ��


 29 ��� retained

lens fragments ��


 16  ���  tractional

retinal detachment ��


 9 ���,

rhegmatogenous retinal detachment ��




4 ��� macular hole ��


 4 ���

endophthalmitis ��


 6 ���  ����5�
Y ��




2 ��� (������%�1) ����!
���
����>	��#��8�9
�

!M�%�� 5.9 !	5�
 (range 3-12 !	5�
)

��	�'���#��!/3
1����8�9
� �7	��
�����

�%� 2  /��������	��8�9
������� 85.71 (60 ���) #%

��	�'���#��!/3
�%�	%1��
 ������ 10.0 (7 ���)

��	�'���#��!/3
!���!	>#��������� 4.29

(3 ���)  ��	�'���#��!/3
�	�� ����#��� ��	�'

���#��!/3
!*>�#��� log MAR 2.16   !�"
  log

MAR  0.82 (P <0.001) �������#�%�7��!*>�#���

log MAR  2.30  !�"
   log MAR 1.14 (P <0.001)

��
��� 4  ����
���!� trocar blade ��
��
 canula

��
��� 5 ���� 23- gauge canula 
"#�
������$���
3  port ����%�$&�	�
$'(�)	��*$����)�
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������
����	�����
������������	�������������� ������� !���"�#�����$��%&�&�'�%�&�&� (()12
��8�9
�����7������##%��	�'���#��!/3
�%�	%1��
����

7������# (P<0.05)  �����	�'���#��!/3
/������

��	��������
���8�9
�F����7�	���� �#����������


��/
�����8�9
�����7������# (P=0.139) 7�/��'��8

�9
� endophthalmitis  2 ����
����#�%�7�� ��	�'

���#��!/3
/��������	
��
��
�� �	����� percep-

tion of light !�"
 no light perception  ����*��K

7�#��IF
'F�#����>	!�5���
��	��	���8�9
��#�I8�

evisceration I����	��8�9
�����# endopthalmitis

(�����	����
�� ���*����?K��F�#�F���	%) ������

���F�

?F�����7I>�> �
����#�%�7�� ��	�'���

#��!/3
!*>�#��� log MAR  2.30  !�"
   log

MAR 0.91 (P=0.644)

�������� 1 �7	�1��#8����
��1����8�9
�

20-gauge 23-gauge p-value

(n=40) (n=30)

Sex

Male 16 ( 40.0 %) 16( 53.3 %) 0.387

Age

Mean�SD 54.13 � 13.55 58.07 � 12.27 0.22

Diagnosis 0.639

Vitreous hemorrhage 19 (47.5%) 10 (33.3%)

Lens dislocation 10 (25.0%) 6 (20.0%)

PDR and TRD 5 (12.5%) 4 (13.3%)

Macular  hole 2 (5.0%) 2 (6.7%)

Endophthalmitis 2 (5.0%) 4 (13.3%)

RRD 1 (2.5%) 3 (10.0%)

Other 1 (2.5%) 1 (3.3%)

�������� 2  �7	���	�'���#��!/3
  ���
���/��������	

Visual  acuity 20-gauge 23-gauge

(n=40) (n=30)

Pre-op 2.16�0.86 2.30�0.85

Postoperative

  1 month 1.23�0.82 1.33�0.93

  Last follow-up 0.82�0.69 1.14 � 0.99

P P<0.001 P<0.001



*+,& !���-+&$���./0&�'�1/2&� 3$3 ������.�42/5+66,/+�7+85�9,:0�1;<�=<>?/@�9;0@;2 13

<�
��������
 �7	��
������%� 3 �


1?������	*' retinal break 1 ����
��8�9
�����#

�%� 1 ��8�9
��	���'����>�!�!���K�
1?������	   /���

�����	���#��!/3
	%1��
�	��#�#%<�
��������
�5�


�	 �
��8�9
�����#�%� 2  !#5�������	!7�3���
�*'
��

#%
����#������ (wound leak) ��


 2 ���

(������ 6.6) ��������1�	�!�3'��� 1 !13# /���

�����	 *'  progression 1�� cataract ���

recurrent vitreous hemorrhage �	�����!F%����


�
��8�9
�����7������#  (Fisher exact test, P=1)

��8�9
�	������
�	���'��������	�������� /�5�
��
��


���
!
�����#� �
��8�9
�����#�%� 2  *' hypotony

3 ��� (������ 10 ) ����#�*'�
����#�%� 1 (Fisher

exact test, P=.07)   ���������	%1��
 2 - 3 
�


/��������	 �	��#�����
���8�9
���!�3'���, !�>#


��/�5�M%	��|7�
/��������	

���
���
��������	
��
��
��	�
���	�����	
��
��


��1
�	 23 /�5� 25 gauge  �&���'�
�	���'F
�#


>�##��1��
 !
5������!
���%�����
���!�U	������

�U	���7��
  /��������	!7�3��#�����!�3'��������	

���/�#%������!7'
��� �����8�9
���87��7'�� !�3'

�
	
��� 1-10 Nagpal ���F?�12 ���!
��!M�%��

����/#	�
��������	
��
��
�����#�? 21 
��%!#5��

�����	�����	1
�	 23 gauge, 26 
��%!#5�������	

�����	1
�	 25 gauge ��� 33 
��% !#5�������	

�����	1
�	 20 gauge  ������!/3
�	�
������!
��

�
��������	�	��
#
�����	�
�!#5��!��%�'!�%�'

��' 20 gauge ��������3��##%�����

�� !�>	���

�����	���
��# (wound leak) �����
>�# (hypotony,

F
�#	�
��
����
�� 6 #>��>!#������)9 �	�'���

Fine ���F?� 1 �����
 hypotony ������  2.6

(2/77 ��) ������8�9
� 1 �������!1����'���!�3'���

�
/��������	   Omesh ���F?� 9 *' hypotony

�����!�"
����!�3'��������	  ������  6.5   (6/

92 �� ), retinal  tear ������ 1.1 (1 ��)  recur-

rent retinal detachment  ������ 1.1 (1 ��)

Wimpissinger  ���F?�10 *' hypotony ������

20 (6/30 ��) ��� severe hypotony  ������  7

(2/30 ��) 
�����
%����*' choroidal hemor-

rhage 2 ��� ��� serous retinal detachment

�������� 3  �7	�<�
��������
�����������	

Complication 20-gauge 23-gauge p-value

(n=40) (n=30) (Fisher Exact test)

Intraoperative

Retinal break 1 0 1.0

Wound  leakage 0 2 0.18

Postoperative

Hypotony  0  3   0.07

Cataract 3 3 1.0

Recurrent  VH 1 1  1.0
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1 ���, 7�

�/\����
 hypotony ��!�>	�
��
�7��
Y

#����	%1��
�
����!
�����#�? 7 
�
 �������

�3��# ���������/���
>�#
�
Y ���!*>�#F
�#

!7%����
���!�>	<�
��������
�%���
�����##�

�	����  retinal/vitreous incarceration, supra-

choroidal hemorrhage ��� endophthalmitis

	��
��
��������������1	�
����M%	��|7/�5�
��!1��

�
�8���<���
 2 - 6 ���
�#�/��������	 �
'��

����������!�3'��������	!*>�#!�>#   �
���A��B�


%�!�"
��
�!�>�#�����	�����	1
�	 23  gauge  *'

hypotony 3 ��� (������ 10.0 ) ����!�>	#���
��

��������		�
���	�����	1
�	 20 gauge  ����#�

#���
�����A��B�1��  Wimpissinger  ���F?�

��8�9
����� 3 ����%�#% hypotony !�"
��8�9
� 10 ���

����%������		�
� ��	�����	1
�	 23 gauge ��8�9
�

20 ������#� �#�*'<�
��������
	������


�
���A��B�F����
%�  ����#�*' retinal tear,

choroidal hemorrhage, serous retinal detach-

ment ��� endophthalmitis

�������������	!�"
�&����7�F�\�%����/�

���#%������
��#�	�   7�

�/\��
��������		�
���	

�����	1
�	 23  gauge ��������
�

!M%����'

sclera (oblique) ���/����!�>	  wound leak 
���

�
�����������''����M����' sclera Chieh ���

F?�13  �����
 ������ single-step preloaded

transconjunctival vitrectomy system 1�� Alcon

����*'
��!�>	 intraoperative wound leak ���

��!�"
����!�3'��� ���#�?������ 38  ������

#%  hypotony /��������	 ������ 3.4 !�F
>F���

�����	���	���� trocar !1���
 sclera �
�



!M%�� �
����1
�
��' limbus  !#5������I��

trocar sleeve ���/��#�# 90 ��A���' sclera

�
���A��B�
%���� Biplanar 5/30 insertion

technique 1�� Pollack JS 14 ���	��������

!M%�� 5 ��A���' sclera  ���
   !#5�������/�#

1�� trocar ���
!1�����
 sclera '��7�

���
���

!*>�##�#!�"
 30 ��A� ��8!1%�
!�5��
��
�������/����

���
1������	�� 
�����
%������ fluid-air-

exchange !�3�
��� ���
!7�3�7>�
��������	 �����
�

�	���!�>	 hypotony �	�	�
� 11

1������	�
���A��B�
%��	����  �8��''���


>���!�"
 retrospective study  1��#8�'��7�

���

�#�F�'I�

7#'8�?K  �����


��8�9
��%��	���'���

�����		�
���	�����	1
�	  23  gauge ���#%��





��� ���A��B�!��%�'!�%�'�'' randomized

control  trial 	�
�����#��
������%�#��1��
 ���F
�

	�!
>
��������

����
��������	
��
��
���������	�
���	�����	


��
��
�� 1
�	 23 gauge �/���	�'���#��!/3


����!F%����' ��	�����	 1
�	 20 gauge  �#�

wound leak ��� postoperative hypotony

��!�"
<�
��������
�%�*'�	�'����
��  ����#�#%

F
�#���������
�����#%
��7�F�\ !#5��*�+
�

!�F
>F��������		%1��
���/�<�
��������
	��

����
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