
Ophthalmoscopy provides a window into the patient’s underlying microvascular system. Abnormal findings 
can lead to the early diagnosis of retinal and systemic diseases, including the effects of hypertension, 
diabetes, or raised intracranial pressure, among others. For patients admitted to the Emergency 
Department, a funduscopic examination can distinguish between a hypertensive emergency and a 
hypertensive urgency, two diagnoses with dramatically different treatment profiles. Despite wide availability 
of the traditional ophthalmoscope in the critical care setting, these exams are infrequently performed. 

Otoscopy and a thorough evaluation of the outer ear and tympanic membrane is key to identification of 
perforation of the tympanic membrane, otitis media, and other pathologies where diagnostic skills are 
critically important.  Identification of otitis media is challenging, and cannot be predicted by symptoms 
alone (Laine 2009) highlighting the importance of otoscopy for accurate diagnosis and treatment. A recent 
call to action by the Centers for Disease Control (CDC) identified improvement in otoscopy skills as a key 
intervention to reduce inappropriate antibiotic prescribing patterns. 
 
Despite ophthalmic and otoscopic proficiency standards in medical schools, non-specialists are 
performing these exams infrequently and inadequately. While physicians strongly agree that fundamental 
ophthalmological skills will improve patient care (Lee 2020), only 13% of patients received a funduscopic 
examination in a large multi-center study in the critical care environment (Katz 2009). Insufficient medical 
school training, inadequate or outdated tools, and an overall low self-confidence in exam skills have been 
identified as limiting factors. These gaps place patients at risk for missed or delayed diagnosis of serious, 
sometimes life-threatening conditions.

Today, advanced tools are available that offer larger fields of view, shared viewing capabilities and the 
ability to capture and share images. One such tool, the PanOptic, provides a 20x larger field of view over 
the standard ophthalmoscope and the ability to quickly switch to digital imaging to better document exam 
findings. Images are now captured and shared with remote specialists and can be viewed by the patient. 
These next generation tools improve diagnostic accuracy (Shikino 2019), enhance instrument training 
(Hakimi 2019), and improve skill retention by medical students (Lee 2020). Exams are performed smarter 
and more efficiently (Muiesan 2017).  
 

Compendium of Ophthalmoscopy and Otoscopy
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This compendium summarizes some of the available literature 
demonstrating that better ophthalmoscopic and otoscopic tools 
allow physicians to provide superior care to their patients. 



Ophthalmoscopic exams with the option to digitally capture images are 
important for improved diagnostic accuracy and efficiency, and preferred in 
comparison to traditional method for eye exams 

The following study summaries are comparisons of new ophthalmoscopy methods to traditional direct 
ophthalmology.  
 
These studies show that:  . The PanOptic Ophthalmoscope is 62% more sensitive for accurate recognition of normal and abnormal 

optic discs by ED doctors (Petrushkin 2012) and compared with traditional teaching methods, “diagnostic 
accuracy was significantly higher and [exam] time was significantly shorter.” (Shikino 2019)  . 94.1% of students prefer the PanOptic over direct ophthalmoscopy. (Lee 2020) . For hospital ED patients with an acute increase in blood pressure, a smartphone based ophthalmoscope 
was able to help detect a significant number of abnormal ocular fundus findings compared to an optical-
only traditional ophthalmoscope.  (Muiesan 2017) . “Smartphone direct ophthalmoscopy technique … is easier than traditional direct ophthalmoscopy, 
as confirmed by the significantly lower duration of the examination as compared with traditional 
ophthalmoscopy.” (Muiesan 2017) .Medical students found smartphone fundoscopy to be “significantly more useful and easier to use than 
other modalities” such as non-mydriatic fundus camera or direct fundoscopy. (Dunn 2021) . Smartphone imaging of the anterior segment can “improve the quality of referrals to the hospital eye 
service, reduce the number of unnecessary clinic appointments, and optimise the triage process for eye 
casualty referrals, particularly in a time where fewer appointments are available to patients.” (NHSX 2021)

PETRUSHKIN, H., BARSAM, A., MAVRAKAKIS, M., PARFITT, A., & JAYE, P. (2012).  
Optic disc assessment in the emergency department: a comparative study between the PanOptic and 
direct ophthalmoscopes. Emergency medicine journal: EMJ, 29(12), 1007–1008. 

This study demonstrates that the Welch Allyn PanOptic Ophthalmoscope is more accurate for diagnosis of 
disc pathology in an Emergency Department.

The study compares the PanOptic and direct ophthalmoscopes for diagnosis of optic disc pathology in the 
Emergency Department (ED). With 36 ED physicians participating, this study finds that the PanOptic is 62% 
more sensitive (p<0.05) for accurate recognition of normal and abnormal optic discs by ED doctors. 

Doctors preferred the PanOptic over the traditional ophthalmoscope (P<0.05) and patients found the 
PanOptic more acceptable and comfortable during exams (P<0.05).  
 
SHIKINO, K., SUZUKI, S., HIROTA, Y., KIKUKAWA, M., & IKUSAKA, M. (2019).  
Effect of the iExaminer Teaching Method on Fundus Examination Skills: A Randomized Clinical Trial. 
JAMA network open, 2(9 ), e1911891. 

This study compares the ‘iExaminer teaching method’ (using the Welch Allyn PanOptic ophthalmoscope 
and the iExaminer Pro app) to the traditional teaching method for fundus examination skills in 115 medical 
students. Students were randomized to the iExaminer or traditional teaching group. Comparison of the 
diagnostic accuracy of ophthalmoscopic findings (e.g. normal fundus, optic disc edema, pathological optic 
disc cupping) and time to perform the exam was studied. Students using the iExaminer had significantly 
higher diagnostic accuracy (56.7% improvement: 47% vs 30%; P<0.05). Additionally, time to perform 
the fundus assessment was significantly shorter for the iExaminer group (70.1 seconds vs 76.2 seconds; 
P<0.05). 

This study provides evidence that “the iExaminer teaching method could be superior to the traditional 
teaching method for fundus examination training among medical students.”
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LEE, J. Y., GALLO, R. A., & ALABIAD, C. R. (2020). 
Evaluating the Effectiveness of Small-Group Training in Teaching Medical Students Integral Clinical Eye 
Examination Skills. Journal of academic ophthalmology (2017), 12(1 ), e79–e86. 
 
This study demonstrates that medical students prefer to examine with the PanOptic Ophthalmoscope over 
direct ophthalmology, finding it easier to use. 

This study compares the effectiveness of a one-time ophthalmology clinical training session using either 
the PanOptic Ophthalmoscope or a direct ophthalmoscope with 197 second-year medical students 
participating. Students associated higher confidence for visualizing the fundus and optic nerve using the 
PanOptic ophthalmoscope compared to direct ophthalmoscopy (P<0.001). 94.1% of students prefer the 
PanOptic over the traditional scopes, finding it easier to use.

 
 

 
Eight months following training, 57.1%  
of students can identify the correct  
optic nerve image using the PanOptic  
versus only 9.1% of students using the 
traditional ophthalmoscope. 
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Traditional Direct 
Ophthalmoscope

PanOptic 
Ophthalmoscope Difference Fold 

Difference p-Value

Mean presession 
confidence level 
(SD)a n = 172

2.16 (+/- 1.16) 1.21 (+/- 1.37) -0.95 0.51 7.09E-08

Mean postsession 
confidence level 
(SD)ª n = 108

3.93 (+/- 1.02) 4.49 (+/- 0.64) 0.55 1.14 2.91E-06

Which did you 
find easier to use? 5 80

(a)

(b)

‘Students provided several comments regarding their strong preference for the PanOptic 
ophthalmoscope, including its larger field of view, easier maneuverability, stability, easier focus, 
further distance from patient, and clearer visualization of vessels and optic nerve head.’

Traditional Direct Ophthalmoscope vs. PanOptic Ophthalmoscope



MUIESAN, M. L., SALVETTI, M., PAINI, A., RIVIERA, M., PINTOSSI, C., BERTACCHINI, F., COLONETTI, E., 
AGABITI-ROSEI, C., POLI, M., SEMERARO, F., AGABITI-ROSEI, E., & RUSSO, A. (2017).  
Ocular fundus photography with a smartphone device in acute hypertension. Journal of Hypertension, 
35(8 ), 1660–1665. 

One medical student performed eye exams on a total of 52 patients using a smartphone ophthalmoscope or 
direct ophthalmoscopy. A remote ophthalmologist interpreted the digital ophthalmoscope images. 

Sixteen (16) pathological findings were found using 
the digital device versus only one (1 ) using the 
direct ophthalmology method.  
 
These 16 findings were in excellent agreement with 
the findings by the remote ophthalmology physician. 
Exams using the digital system were performed 54% 
faster (72.5 s vs 126.5 s; P=0.0001). 

This study provides evidence that digital exams are more efficient and sensitive for detecting abnormal 
ocular fundus compared to direct ophthalmoscopy.  
 
STOCKSLAGER, S.G., PIHBLAD, M., & MEI, C. (2017, MAY 7-11).  
iExaminer: a clinically proven fundus imaging system with medical education potential [Conference 
poster abstract]. ARVO Annual Meeting, Baltimore, MD, United States. 

A total of 130 second year medical students were surveyed after an ophthalmology clinical skills session 
using three devices: the traditional direct ophthalmoscope, the Panoptic, and the iExaminer. Study results 
demonstrated that 84.4% of students found the PanOptic ophthalmoscope easy to use compared to 
the direct ophthalmoscope (44.6%). A total of 85.5% of students were able to view the optic nerve with 
the PanOptic; 72.4% with the iExaminer; and 66.7% with the DO. Last, more than half (53.3%) of students 
reported being able to image the optic nerve using the iExaminer. The majority (57.7%) found the device 
useful for learning ophthalmoscopy and 63.1% of students thought it should be used in future teaching 
sessions. Overall, students found the iExaminer to be valuable for medical training of ophthalmoscopy skills.

This study demonstrates 85.5% of students are able to view the optic nerve using the PanOptic 
ophthalmoscope. 
 
DUNN, H. P., KANG, C. J., MARKS, S., WITHEROW, J.L., DUNN, S. M., HEALEY, P. R., & WHITE, A.J. (2021).  
Perceived usefulness and ease of use of fundoscopy by medical students: a randomised crossover trial of 
six technologies (eFOCUS 1). BMC medical education, 21(1 ), 41.

This study demonstrates the perceived usefulness and ease of use with smartphone fundoscopy. 

The objective of this study was to assess medical students’ perceptions of usefulness and ease of use of 
traditional and contemporary fundus-viewing technologies, including smartphone fundoscopy. A total of 
146 second-year medical students completed training sessions using a non-mydriatic fundus camera, direct 
fundoscopy, and smartphone fundoscopy. Based on a 6-item survey of usefulness and ease of use, students 
rated smartphone fundoscopy as significantly more useful compared with the non-mydriatic fundus 
camera or direct fundoscopy (P< 0.001 and P=0.006, respectively). Students also reported that smartphone 
fundoscopy was significantly easier to use than the non-mydriatic fundus camera or direct fundoscopy  
(P< 0.001).  

Smartphone fundoscopy was rated by medical students as significantly more useful and easier to use 
than a non-mydriatic fundus camera or direct fundoscopy (aka ophthalmoscopy). 
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NHSX DIGITAL PLAYBOOK.  
Image capture on smartphone for primary care to improve referral refinement. Accessed March 10, 
2021. https://www.nhsx.nhs.uk/key-tools-and-info/digital-playbooks/eye-care-digital-playbook/image-
capture-on-smartphone-for-primary-care-to-improve-referral-refinement/ 

“Urgent eye care services within Royal United Hospitals Bath have seen significant increases in patient 
numbers over recent years, making it difficult to provide enough capacity to match the demand. In 
conjunction ophthalmologists reported increasing dissatisfaction with the quality of referrals from primary 
care, particularly from general practice.”

Smartphone imaging of the anterior segment can “improve the quality of referrals to the hospital eye 
service, reduce the number of unnecessary clinic appointments, and optimise the triage process for eye 
casualty referrals, particularly in a time where fewer appointments are available to patients.”

Anterior segment imaging may provide “significant clinical utility that has the potential to improve the 
quality of referrals to the hospital eye service, reduce the number of unnecessary clinic appointments, 
and optimize the triage process for eye casualty referrals, particularly in a time where fewer 
appointments are available to patients as a result of the COVID-19 pandemic.” 

 

Digital smart phone imaging transforms traditional Otoscopy
 
The following study summaries investigate the utility and accuracy of a smartphone-enabled otoscope. 
These studies show that

 . The smartphone-enabled otoscope was found to be 96% accurate for diagnosis of normal and 100%  
accurate for abnormal tympanic membranes (Moshtaghi 2017) . Students are significantly more confident using the smartphone enabled otoscope (Hakimi 2019)

MOSHTAGHI, O., SAHYOUNI, R., HAIDAR, Y. M., HUANG, M., MOSHTAGHI, A., GHAVAMI, Y., LIN, H.W., 
& DJALILIAN, H. R. (2017).  
Smartphone-Enabled Otoscopy in Neurotology/Otology.  Otolaryngology--head and neck surgery: 
official journal of American Academy of Otolaryngology-Head and Neck Surgery, 156(3 ), 554–558. 
 
This study demonstrates the utility of a smartphone-enabled otoscope for use in telemedicine. 
The objective of this study was to assess the utility of a single digital image in the clinical evaluation of 
patients with otologic symptoms compared to standard microscopic otoscopy. A total of 57 patients 
underwent ear examination followed by a tympanic membrane photograph using a smart phone otoscope. 
A second ‘blinded’ neurotologist evaluated the images. Using the digital tympanic membrane image and 
brief patient history, the remote neurotologist correctly diagnosed 100% (33/33) of microscope-confirmed 
abnormal tympanic membrane and 96% (23/24) of normal tympanic membrane. The diagnosis of the 
identified pathology was identical to that made by the primary treating physician 82% (27/33) of the time. 

A single digital image of the tympanic membrane obtained by a smartphone-enabled otoscope resulted 
in correct diagnosis of 96% normal tympanic membranes and 100% abnormal tympanic membranes.
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With 60 first- and second-year medical school students participating, exam accuracy was compared 
between students using the smartphone enabled otoscope and students using the conventional otoscope. 
Significantly more students using the digital device could identify the umbo (93% vs 63%, P=0.005), the 
short process of the malleus (67% vs 33%, P=0.008), the cone of light (100% vs 70%, P=0.001), and the pars 
flaccida (60% vs 33%, P=0.03). Students are more confident using the digital device (4.1 ± 0.7 versus 2.8 ± 
0.9, P<0.001) and find it a very useful teaching aid (4.7 ± 0.5 out of 5). 

This study demonstrates that pre-clinical training using a digital smartphone-enabled otoscope results 
in greater exam accuracy and more confidence compared to students using the conventional otoscope. 


