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ABSTRACT 

 
Fundus imaging has become an integral part of ophthalmology 
practice. the image landscape extent can be small-angle or wide-
angle and most standard cameras provide small-angle viewing, 
whereas a few specialized systems that provide wide-angle 
viewing include Pomerantzeff equator plus camera, RetCam™, 
Panoret™, Optos™, and manual montage or auto-montage on 
standard cameras. Most of these use transpupillary illumination 
techniques. Those that use the transcleral technique include 
Pomerantzeff and Panoret™ systems.  
None of these modalities can compare to the ultra-wide views of 
up to 200° provided by the Optos 200Tx scanning laser 
ophthalmoscope (Optos PLC, Dunfermline, United Kingdom). But 
perhaps even more valuable than the wider range of field, its 
images are captured simultaneously. 
The technology has unveiled new insights regarding the role of 
peripheral pathology in retinal vascular, degenerative and 
inflammatory diseases. 
The use of UWFFA as a basis for improving treatment patterns by 
identifying areas of nonperfusion as a means for better targeting 
and applications of more precise laser therapy (targeted retinal 
photocoagulation). 
Key Words: 
Anatomy, Optical principle of fundus imaging, 
Fundus Flourescein Angiography Basic Principle, 
Hazards and complications of fluorescein angiography, 
Advantages & disadvantages of Imaging with a 
Scanning Laser Ophthalmoscope, Clinical use of wide 
field imaging  
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Fundus after 2 weeks of I.V. acyclovir therapy. The whitish lesions 
appear to be more dense and a clear regression in the nasal area can 
be observed by direct comparison to Figure 9 (same area marked by 
arrow). 
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Wide-field fluorescein angiography, early frame of the right eye, 
exhibiting the presence of multiple microaneurysmal dilations within 
the perifoveal margin, it is also noticeable the presence of the same 
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81 year old woman with 20/25 vision OD. Ultra wide field fundus 
photograph with a hemorrhagic, exudative lesion nasally (A). Early 
(B) and late (C) Ultra wide field angiograms demonstrate multiple 
points of leakage. 
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Left image: a chronic retinal detachment in the infratemporal 
quadrant with macrocyst formation and small adjacent retinal 
hemorrhages. (The central bright reflection above the optic nerve is 
artifact). Right image: Wide-field fluorescein angiography of the 
same patient that shows discrete points of peripheral 
neovascularization adjacent to the retinal detachment and macrocyst. 
 
 

138 

 
Figure 

56 

 
Left image: Color Optos® image of the left eye with operculated 
retinal tear in the supranasal quadrant. Right image: Wide-field 
fluorescein angiography of the same patient. Note the temporal area 
of peripheral nonperfusion. 
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A. Ultrawide angle image of bullous retinal detachment 

obscuring the fovea in the right fundus. 

B. Same eye one week later after scleral buckle revision. The 
retina is completely flat and the buckle effect is easily seen. 

C. Three months after the buckle revision, subtle changes appear 
superior temporally (arrows) in the fundus that indicate 
shallow subretinal fluid seen upon indirect ophthalmoscopy. 

D. A reoperation included vitrectomy and laser retinopexy as 
well as use of a gas bubble. The retina is seen to be flat and 
the superior retina can be made out through the gas bubble. 
Because of the extremely high depth of field, the gas bubble 
and the ocular fundus are both in focus simultaneously.  
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Figure 
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A. Ultrawide angle imaging was repeated weeks after the bubble 
resorbed and the retina is totally flat. Endolaser 
photocoagulation scars are clearly seen 360◦ along the 
buckle. The central haze over the macular region is secondary 
to a worsening posterior subcapsular cataract. 

 
B. Months later, cataract surgery with placement of intraocular 

lens was performed. The laser scars along the retina have 
expanded to become less discrete. The retina remains flat and 
the central opacity seen in Figure 3A is now gone. Some 
reflection artifacts are present. 
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Fundus images of both eyes (A & B) nicely demonstrate the nearly 
symmetric, arc-shaped lesions that are superior to the macula in each 
eye. 
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Figure 
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Fluorescein angiogram of the right eye shows staining of the temporal 
aspect of the lesion where there is retinal pigment epithelial atrophy. 
There is some hyperfluoresence of the associated subretinal fluid in 
the same region. 
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Ultrawide field Optos fundus photograph (left) and fluorescein 
angiogram (right) of same patient. The RPE adenoma is more clearly 
visualized (in far temporal periphery) and its location relative to other 
retinal structures is easily ascertained. 
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Figure 
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a) Congenital hypertrophy of the retinal pigment epithelium that is 
darkly pigmented with a classic halo. b) Retinal pigment epithelial 
hypertrophy with numerous lacunae filling the lesion, a thin 
pigmented ring. and centrally radiating residual pigmented septa. c) 
Grouped pigmentation spots or "bear tracks" seen 360 degrees in the 
retina. 
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Figure 
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Optos P200 ultrawide-field fundus photograph of the left eye 
showing vascular tortuosity, hard macular exudates, and a large, 
elevated inferior retinal angioma with surrounding exudates. 
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Figure 
64 

(A) Optos P200 fluorescein angiography displaying early and even 
filling of an inferior retinal angioma. (B) Late Optos P200 fluorescein 
angiography displaying leakage around the angioma. 
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Figure 
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Optos P200 ultrawide-field fundus photograph of the left eye after 
treatment shows involution of inferior retinal angioma as well as 
resolution of macular exudates. 
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Figure 
66 

Ultrawide field Optos Panoramic 200MATM system photo (top) of 
the left eye shows two serous choroidal detachments: one shallow 
choroidal extended from 1 o’clock to 4 o’clock and the other larger 
choroidal from 6 o’clock to 8 o’clock in the peripheral fundus. 
Conventional 30 degree fundus photograph of the same eye (bottom) 
captures only a portion of the larger serous choroidal detachment. 
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Figure 
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(a)Standard fundus photograph of the posterior pole with digital 
camera. No pathology is seen in this image. (b) Standard fundus 
photograph of the posterior pole with digital camera of the same 
patient in (a) that shows a choroidal lesion in the nasal periphery. (c) 
Optos® color image of the same patient that shows the entire 
choroidal lesion as well as the posterior pole. 
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68 mass in a 2 months-old-baby girl shown on MRI. (b, c) RetCam® 
images showing bilateral involvement with two tumors in each eye. 
(d) resolution of the tumor to a small dense focus, with recovery of 
fixation and visual function after systemic and intrathecal 
chemotherapy. (e, f) All the retinal tumors responded to systemic 
chemotherapy and focal laser. 
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a) Intraoperative fundus photograph of superior and parapapillary 
retinoblastoma scars in a patient who previously received systemic 
chemotherapy in addition to several sessions of focal treatment. In 
both the scars, areas of suspected tumor activity were identified. (b) 
Intravenous fluorescein angiogram demonstrated abnormal blood 
vessels of the active parapapillary tumor, but absence of tumor 
activity in the superior tumor, suggesting gliosis. (c) Fundus 
photograph of the same eye 2 years after additional focal and 
systemic chemotherapy, showing inactive scars. (d) Fluorescein 
angiogram confirms the absence of activity. 
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Figure 
70 

Composite RetCam image of stage 1(a) and stage 3(b) ROP 
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Figure 
71 

RetCam II color photographs obtained during the examination under 
anesthesia (EUA) show the yellow, submacular nodule and the 

peripheral, telangiectatic vessels. 
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Figure 
72 

RetCam II flurescein angiography (FA) images obtained during the 
examination under anesthesia (EUA) clearly demonstrate the full 
extent of peripheral telangiectasis, light bulb aneurysms, and regions 
of ischemia. 

160 

 
 


