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Evaluation of a High-Definition Intraoperative Exoscope
in Rhinoplasty Education and Workflow

Amir A. Hakimi, BS,' Catherine Merna, MD,"? and Brian J.-F. Wong, MD, PhD'™3

Introduction

Surgical observation is critical to enhance both cognitive
and technical skills among trainees." However, opera-
tions such as rhinoplasty are restricted to a narrow surgi-
cal field that limits visualization and thus intraoperative
teaching opportunities.2 Surgical staff also often face an
obstructed operative field making it difficult to be in
sync with the surgeon. Herein, we assess both trainee-
and surgical staff-perceived satisfaction with intraopera-
tive exoscope use to evaluate its value for both surgical
education and workflow efficiency.

Methods

A 90° exoscope (video telescopic operating microscope
[VITOM]; Karl Storz Endoscopy, Tuttlingen, Germany)
was implemented in 65 consecutive open rhinoplasty op-
erations (Supplementary Table S1). It was mounted at the
head of the operating table under sterile technique and
placed ~40-60cm from the surgical field to appropriate
focal length (Supplementary Video S1). Magnified im-
ages were displayed on high-definition operating room
(OR) monitors (Fig. 1).

After each operation, trainees and OR personnel
completed distinct questionnaires assessing their satis-
faction with the intraoperative learning environment
and workflow, respectively, using a 100 mm visual an-
alog scale of 0 (strongly disagree) to 100 (strongly
agree).

Results

Of the 30 participants in this study, 13 (43%) were train-
ees, including 6 (20%) medical students and seven (23%)
otolaryngology residents. Seventeen (57%) participants
were OR staff, including 12 (40%) surgical technicians
and 5 (17%) OR nurses. During their rotation, 10
(77%) trainees observed 0—10 rhinoplasty cases, 1 (8%)
observed 11-20 cases, and 2 (15%) observed >20 cases.

Overall, trainees agreed that with the exoscope they
could follow procedural steps very well (80.1/100),
visualize what the main surgeon was doing very well
(84.4/100), and identify relevant anatomical structures
(75.0/100).

Among OR personnel, 6 (35%) reported staffing <10
rhinoplasty cases, 8 (47%) staffed 11-100 cases, and 3
(18%) staffed >100 cases. Overall, they strongly agreed
that with the exoscope, they could follow procedural
steps very well (94.3/100), visualize what the main sur-
geon was doing very well (95.4/100), confidently antici-
pate the surgeon’s instruments (89.5/100), and the overall
workflow was undisruptive (89.5/100). Both trainees and
surgical staff strongly agreed that the exoscope should be
incorporated into other operations (94.6/100 and 96.7/
100, respectively).

Discussion

As there is traditionally a paucity of early residency train-
ing in rhinoplasty, it is critical to maximize learning op-
portunities in each operation.** In this regard, the
exoscope offers several noteworthy strengths. Its sterile
mount and camera can be adjusted intraoperatively to en-
sure unobstructed visualization of key procedural steps.
In addition, magnifying the surgical field onto OR mon-
itors introduces direct teaching opportunities. Junior
trainees can be more actively engaged in asking and an-
swering questions about projected techniques or anatomy
that would be otherwise difficult to visualize. For more
senior trainees, the attending surgeon can view and cri-
tique the procedure at a distance without the impression
of interfering.

The potential for the VITOM to improve surgical
workflow was previously discussed by Frykman et al., al-
though surgical staff have not yet been assessed on their
experience in any codified manner.” OR personnel in our
study strongly agreed that overall workflow of the case
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Fig. 1. The video telescopic operating
microscope system (Karl Storz Endoscopy,
Tuttlingen, Germany) was mounted to the head
of the surgical table. The surgeon’s view was
projected onto operating room monitors.

\.

was undisruptive. As such, exoscopes may be an attrac-
tive educational and quality-improvement adjunct for rhi-
noplasty surgeons.

Acknowledgments

The authors thank Benjamin P. Caughlin, MD, FACS,
from Many Faces of Chicago LLC, and Allen Foulad,
MD, from the Lasky Clinic, for their assistance in article
revision. Neither Dr. Caughlin nor Dr. Foulad was com-
pensated for their contributions.

Author Disclosure Statement
No competing financial interests exist.

Funding Information
No funding was received for this article.

Supplementary Material
Supplementary Table S1
Supplementary Video S1

References

1. Cope AC, Mavroveli S, Bezemer J, et al. Making meaning from sensory cues:
a qualitative investigation of postgraduate learning in the operating
room. Acad Med. 2015;90(8):1125-1131.

2. Hakimi AA, Prasad KR, Hong EM, et al. Video standards for rhinoplasty
education: a review and recommended guidelines. Egcial Plast Surg
Aesthet Med. 2020;22(3):219-224.

3. Sterman BM, DeVore RA, Lavertu P, et al. Endoscopic sinus surgery in a
residency training program. Am J Rhinol Allergy. 1990;4(6):207-210.

4. Wright EJ, Khosla RK, Howell L, et al. Rhinoplasty education using a stan-
dardized patient encounter. Arch Plast Surg. 2016;43(5):451-456.

5. Frykman PK, Duel BP, Gangi A, et al. Evaluation of a video telescopic
operating microscope (VITOM) for pediatric surgery and urology: a pre-

liminary report. Llgagiegadaseddiotugalocind. 2013;23(7):639-643.


https://www.liebertpub.com/action/showImage?doi=10.1089/fpsam.2020.0479&iName=master.img-000.jpg&w=200&h=267
https://www.liebertpub.com/action/showLinks?system=10.1089%2Ffpsam.2020.0006&citationId=p_21
https://www.liebertpub.com/action/showLinks?system=10.1089%2Ffpsam.2020.0006&citationId=p_21
https://www.liebertpub.com/action/showLinks?crossref=10.2500%2F105065890782009316&citationId=p_22
https://www.liebertpub.com/action/showLinks?pmid=27689053&crossref=10.5999%2Faps.2016.43.5.451&citationId=p_23
https://www.liebertpub.com/action/showLinks?pmid=25922919&crossref=10.1097%2FACM.0000000000000740&citationId=p_20
https://www.liebertpub.com/action/showLinks?system=10.1089%2Flap.2013.0125&citationId=p_24



