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§  Problem:	  A	  need	  for	  tool	  tracker	  in	  
eye	  surgery	  
-‐  Assess	  surgical	  performance	  
-‐  Ensure	  proper	  protocol	  

	  
§  Project	  Goal:	  Micro-‐Surgical	  Tool	  

Tracker	  
-‐  Build	  a	  prototype	  of	  a	  goggle	  
-‐  Provide	  posiSonal	  feedback	   Figure	  1.	  Idea	  proposed	  

by	  Marcin	  Balicki	  
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Aims	  &	  Significance	  

Specific	  Aims	  

Create	  a	  miniature	  tracking	  system	  for	  
the	  eye	  

Track	  surgical	  instruments	  in	  real	  Sme	  

USlize	  redundancy	  to	  reduce	  line-‐of-‐sight	  
problems	  

USlize	  fiducial	  markers	  on	  tools	  for	  
idenSficaSon	  

Evaluate	  tracking	  accuracy	  

Significance/Future	  Direc$ons	  

Monitor	  surgical	  protocols	  

Surgical	  skill	  assessment	  

Improve	  surgical	  safety	  

Robot-‐assisted	  surgery	  

AdaptaSon	  to	  other	  micro	  surgeries	  
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Paper	  Choice	  
§  Title:	  Evalua$on	  of	  the	  mo$on	  of	  surgical	  
instruments	  during	  intraocular	  	  surgery	  

§  Authors:	  J-‐P	  Hubschman,	  J	  Son,	  B	  Allen,	  SD	  
Schwartz,	  J-‐L	  Bourges	  

§  Published:	  Eye	  (2011)	  25,	  947-‐953.	  2011	  
Marcilian	  Publishers	  
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TradiSonal	  Ophthalmic	  Surgery	  
Disadvantages	  

Not	  very	  precise,	  accurate,	  or	  stable	  

Hand	  tremor	  

Narrow	  field	  of	  view	  

Poor	  decision	  making/judgment	  

Poor	  interpreta$on	  of	  qualita$ve	  data	  

Lack	  of	  informa$on	  for	  OR	  staff	  

Based	  on	  schemaScs	  from	  [Pitcher	  et	  al]	  	  
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Robot-‐Assisted	  Surgery	  

Advantages	  
Precision,	  accuracy,	  stability	  

Amplified	  scale	  of	  moSon	  

Reduced	  tremor	  

AutomaSon	  

AssociaSon	  of	  imaging	  systems	  

TeleoperaSon	  

Based	  on	  schemaScs	  from	  [Pitcher	  et	  al]	  	  
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Technical	  Summary:	  Intent	  

§  Purpose:	  To	  analyze	  the	  moSon	  of	  
microsurgical	  tools	  and	  fulcrum	  during	  
intraocular	  surgery.	  

§ Why:	  To	  determine	  the	  opSmum	  remote	  
center	  of	  moSon	  for	  developing	  roboSc	  
surgical	  plagorm	  

8	  

8	  

Project	  	  
Background	  

Aims	  &	  
Significance	   Paper	  	   Experiment	   Result	   Conclusion	   Relevance	   CriSques	  



Technical	  Summary:	  

§  ElectromagneSc	  Sensors	  
§  Used	  to	  track	  moSon	  of	  five	  different	  surgical	  tools	  
and	  fulcrum	  of	  the	  eye	  

§  Small	  in	  size	  
§ Works	  in	  a	  concentrated	  area. 	  	  
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Technical	  Summary:	  

§  Reliability	  test	  to	  assure	  accuracy	  of	  result.	  
§  Short	  and	  long	  translaSon	  in	  all	  three	  axis.	  

§  Result	  were	  claimed	  near	  perfect.	  
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Technical	  Summary:	  
Set-‐up	  
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Sensors	   Control	  Unit	  

Magnet	  
Source	  

Tools	  

Porcine	  	  
Eyeball	   1.	  Record	  raw	  data.	  	   2.	  Convert	  raw	  data	  through	  

Principal	  Component	  Analysis
(PCA).	  
	  
3.	  Outputs	  90	  posiSonal	  
measurement	  per	  second.	  

To	  avoid	  magneSc	  field	  distorSon.	  
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Technical	  Summary:	  
Experiment	  
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Technical	  Summary:	  
Result:	  MoSon	  of	  Tools	  
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Technical	  Summary:	  
Result:	  MoSon	  of	  Eye	  
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Technical	  Summary:	  
	  Conclusion	  

Dependencies	  for	  	  
Angle	  of	  Rota$on	  &Transla$on	  

Microsurgical	  tool	  

Specific	  task	  
Main	  task	  >	  Ancillary	  Task	  

Performing	  hand	  	  
Dominant	  hand	  >	  Secondary	  hand	  
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OpSmum	  roboSc	  surgical	  assistance	  should	  allow	  maximum	  
range	  of	  moSon	  for	  each	  instrument	  and	  surgical	  task.	  	  
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Future	  Work	  

§ More	  moSon	  analysis	  with	  different	  
intraocular	  procedures.	  

§  Comparison	  with	  moSon	  analysis	  done	  with	  
different	  sensors	  (opScal,	  inerSa,	  etc.)	  
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Relevance	  
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Constraints	  for	  Design	  

Size	  of	  the	  camera	  

Field	  of	  view	  of	  the	  camera	  

Processing	  ability	  of	  the	  camera	  

MoSon	  of	  the	  surgeon’s	  hands	  

Available	  area	  around	  the	  
paSent's	  eye	  

CIS	  Project	  Goal:	  
To	  build	  a	  device	  with	  sensors	  that	  output	  posiSonal	  
feedback	  of	  microsurgical	  tool	  during	  eye	  surgery.	  
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Relevance	  
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CriSque	  

Strength 	  	  
§  Clear	  purpose	  of	  the	  paper	  
§  High	  accuracy	  of	  the	  study	  
§  Repeatable	  method	  and	  

set-‐up	  of	  the	  study	  
§  Result	  accounted	  for	  

varying	  surgical	  tasks,	  tools	  
and	  performing	  hand.	  

Weakness	  
§  Tabulated	  result	  difficult	  to	  

visualize.	  	  
§  Unhelpful	  in	  determining	  

orientaSon	  of	  camera	  for	  
my	  prototype.	  

§  Open-‐ended	  paper	  
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Ques$ons?	  	  
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