
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/385245030

Robotic Microsurgery Innovations: Pioneering Precision in Delicate Surgical

Procedures

Article  in  International Journal of Surgery Open · October 2024

DOI: 10.1097/IO9.0000000000000223

CITATIONS

0
READS

12

3 authors, including:

Talha Bin Emran

Brown University

715 PUBLICATIONS   17,850 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Talha Bin Emran on 02 December 2024.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/385245030_Robotic_Microsurgery_Innovations_Pioneering_Precision_in_Delicate_Surgical_Procedures?enrichId=rgreq-f1f59e34d58f395813403b7534c2f75f-XXX&enrichSource=Y292ZXJQYWdlOzM4NTI0NTAzMDtBUzoxMTQzMTI4MTI5NDQwNzUyNUAxNzMzMTY1MTAxODIx&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/385245030_Robotic_Microsurgery_Innovations_Pioneering_Precision_in_Delicate_Surgical_Procedures?enrichId=rgreq-f1f59e34d58f395813403b7534c2f75f-XXX&enrichSource=Y292ZXJQYWdlOzM4NTI0NTAzMDtBUzoxMTQzMTI4MTI5NDQwNzUyNUAxNzMzMTY1MTAxODIx&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-f1f59e34d58f395813403b7534c2f75f-XXX&enrichSource=Y292ZXJQYWdlOzM4NTI0NTAzMDtBUzoxMTQzMTI4MTI5NDQwNzUyNUAxNzMzMTY1MTAxODIx&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Talha-Emran?enrichId=rgreq-f1f59e34d58f395813403b7534c2f75f-XXX&enrichSource=Y292ZXJQYWdlOzM4NTI0NTAzMDtBUzoxMTQzMTI4MTI5NDQwNzUyNUAxNzMzMTY1MTAxODIx&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Talha-Emran?enrichId=rgreq-f1f59e34d58f395813403b7534c2f75f-XXX&enrichSource=Y292ZXJQYWdlOzM4NTI0NTAzMDtBUzoxMTQzMTI4MTI5NDQwNzUyNUAxNzMzMTY1MTAxODIx&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Brown_University?enrichId=rgreq-f1f59e34d58f395813403b7534c2f75f-XXX&enrichSource=Y292ZXJQYWdlOzM4NTI0NTAzMDtBUzoxMTQzMTI4MTI5NDQwNzUyNUAxNzMzMTY1MTAxODIx&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Talha-Emran?enrichId=rgreq-f1f59e34d58f395813403b7534c2f75f-XXX&enrichSource=Y292ZXJQYWdlOzM4NTI0NTAzMDtBUzoxMTQzMTI4MTI5NDQwNzUyNUAxNzMzMTY1MTAxODIx&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Talha-Emran?enrichId=rgreq-f1f59e34d58f395813403b7534c2f75f-XXX&enrichSource=Y292ZXJQYWdlOzM4NTI0NTAzMDtBUzoxMTQzMTI4MTI5NDQwNzUyNUAxNzMzMTY1MTAxODIx&el=1_x_10&_esc=publicationCoverPdf


Robotic microsurgery innovations: pioneering
precision in delicate surgical procedures
Vickram A.S., PhDa, Mathan Muthu C.M., MTecha, Talha B. Emran, PhDb,c,*

Robotic microsurgery is changing the way surgeons repair fragile
tissues like nerves and blood arteries, where accuracy is vital. The
conventional manner of microsurgery is restricted by the surgeon’s
ability to handle precise motions, since little tremors in control may
quickly lead to blunders in suturing or reattaching tiny vessels[1].
Robotic technologies address the issues by improving a surgeon’s
accuracy and reducing human error. Among the important
advances in this discipline, the use of increasingly modern robotic
platforms now enables them to achieve sub-millimeter precision[2].
These devices employ motion scaling to transform the surgeon’s
actions into very accurate, much smaller motions. Furthermore,
they have greatly decreased hand tremors, allowing for solid and
controlled motions even during the most sensitive treatments[3].
The development of robotic systems, such as the Da Vinci

Surgical System, which were first used for broad purposes, incl-
uding operations, is projected to be employed for microsurgical
applications and more precisely in fields such as urology and
reconstructive surgery[4]. Platforms designed for microsurgery,
such as the MUSA robot and the Symani Surgical System, give
surgeons instruments for working on microscopic veins and
nerves[5]. In such systems, 3D high-definition visualization plays
a key role since it allows for the viewing of detailed pictures of the
operational field with depth awareness, which improves accuracy
even more[6]. Integrating new haptic feedback in robotic systems
improves the surgeon’s ability to do difficult tasks by giving a sense
of touch, which is required for fragile tissues to be gently
manipulated[7].
AI and machine learning capabilities enhance these robotic

systems. AI-powered devices may analyze real-time data during
surgery and provide recommendations or alterations depending on
variations in tissue tension, blood flow, and other factors that will

change[8]. In addition to improving decision-making during sur-
gery, these technologies lower the overall incidence of problems.
The influence of robotic microsurgery is significant. It also allows
surgeons to execute more difficult surgeries with higher precision,
which improves patient outcomes by lowering complications and
recovery times[9]. Other microsurgical treatments, such as nerve
repair and vascular reconnections, are now safer and more
dependable on this robotic equipment[10]. Despite such advances,
the cost or availability of these technologies restricts their applica-
tion. These technologies are currently pricey, making them only
accessible to high-income countries and bigger hospitals[11].
Robotic microsurgery should be extensively distributed once the
technology is affordable and portable, allowing more patients
throughout the globe to benefit[12]. The ongoing growth of these
technologies, together with advances in AI and haptic feedback,
promises to increase the precision and skill of surgeons performing
even the most minute and intricate surgeries[13].

Ethical approval

Not applicable.

Consent

Not applicable.

Sources of funding

None declared.

Author contribution

A.S.V., study concept, data collection, writing original draft;
M.C.M.C., writing original draft; T.B.E., supervision and
writing – review & editing.

Conflicts of interest disclosure

None declared.

Research registration unique identifying number
(UIN)

Not required.

Guarantor

Talha Bin Emran.

Provenance and peer review

Not commissioned, externally peer-reviewed.

aDepartment of Biotechnology, Saveetha School of Engineering, Saveetha Institute
of Medical and Technical Sciences, Chennai, Tamil Nadu, India, bDepartment of
Pharmacy, Faculty of Allied Health Sciences, Daffodil International University,
Dhaka, Bangladesh and cDepartment of Pharmacy, BGC Trust University
Bangladesh, Chittagong, Bangladesh

Sponsorships or competing interests that may be relevant to content are disclosed
at the end of this article.

*Corresponding author. Address: Department of Pharmacy, Faculty of Allied
Health Sciences, Daffodil International University, Dhaka, Bangladesh,
Department of Pharmacy, BGC Trust University Bangladesh, Chittagong,
Bangladesh. E-mail: talhabmb@bgctub.ac.bd (T. B. Emran).

Copyright © 2024 The Author(s). Published byWolters Kluwer Health, Inc. This is an
open access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix,
tweak, and build upon the work non-commercially, as long as the author is credited
and the new creations are licensed under the identical terms.

International Journal of Surgery Open (2024) 62:845–846

Received 9 October 2024; Accepted 12 October 2024

Published online 24 October 2024

http://dx.doi.org/10.1097/IO9.0000000000000223

845

Correspondence

D
ow

nloaded from
 http://journals.lw

w
.com

/ijsopen by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 12/02/2024

http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/


Data availability statement

Not required.

References
[1] Zambrano-Jerez LC, Ramírez-BlancoMA, Alarcón-Ariza DF, et al. Novel

and easy curriculum with simulated models for microsurgery for plastic
surgery residents: reducing animal use. Eur J Plast Surg 2024;47:36.

[2] Chopra H, Baig AA, Cavalu S, et al. Robotics in surgery: current trends.
Ann Med Surg 2022;81:104375.

[3] Abbasi N, Hussain HK. Integration of artificial intelligence and smart
technology: AI-driven robotics in surgery: precision and efficiency. Jaigs
2024;5:381–90.

[4] Klodmann J, Schlenk C, Hellings-Kuß A, et al. An introduction to
robotically assisted surgical systems: current developments and focus
areas of research. CR Reports 2021;2:321–32.

[5] Aitzetmüller MM, Klietz M-L, Dermietzel AF, et al. Robotic-assisted
microsurgery and its future in plastic surgery. J ClinMed 2022;11:3378.

[6] Mehrdad S, Liu F, Pham MT, et al. Review of advanced medical
telerobots. Appl Sci 2020;11:209.

[7] Ghosh S, Bhaskar R, Mishra R, et al. Neurological insights into
brain-targeted cancer therapy and bioinspired microrobots. Drug
Discov Today 2024;29:104105

[8] Guni A, Varma P, Zhang J, et al. Artificial intelligence in surgery: the
future is now. Eur Surg Res 2024;65:22–39.

[9] Johansson B, Eriksson E, Berglund N, et al. Robotic surgery: review
on minimally invasive techniques. Fusion of Multidiscipl Res Int J
2021;2:201–10.

[10] Wang T, Li H, Pu T, et al. Microsurgery robots: applications, design,
and development. Sensors 2023;23:8503.

[11] Hinrichs-Krapels S, Ditewig B, Boulding H, et al. Purchasing high-cost
medical devices and equipment in hospitals: a systematic review. BMJ
Open 2022:12:e057516.

[12] Iftikhar M, Saqib M, Zareen M, et al. Artificial intelligence:
revolutionizing robotic surgery: review. Ann Med Surg 2024;86:
5401–09.

[13] Saravanan M, Arockiaraj J. Role of AI-based ChatGPT in oral and
maxillofacial surgery: a friend or foe? Oral Oncol 2023;145:106530.

846

Correspondence. International Journal of Surgery Open (2024) International Journal of Surgery Open

D
ow

nloaded from
 http://journals.lw

w
.com

/ijsopen by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 12/02/2024

View publication stats

https://www.researchgate.net/publication/385245030

