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To the Editor,

The combined reflectance confocal microscopy (RCM)-optical coherence tomography 

(OCT) device enables simultaneous, real-time visualization of cellular features in RCM and 

structural features in OCT, leading to better characterization of morphologic features and 

improved diagnosis and depth assessment of basal cell carcinoma (BCC) 1. Amyloid and 

mucin deposits are established BCC histopathological features. Primary cutaneous 

amyloidosis has been imaged with RCM 2 and BCC peritumoral-mucin on RCM has been 
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histopathologically verified.3 However, no prior reports have demonstrated BCC-associated 

amyloid on RCM or OCT, and OCT descriptions of mucin have been inferential. Herein, we 

report in vivo characterization of amyloid and mucin through RCM-OCT, followed by 

precise histopathological correlation.

In the combined RCM-OCT device, en face or horizontal RCM images (field-of-view 

(FOV): 750×750 µm; lateral resolution: ~1 µm; optical sectioning: ~3 µm) are centered on 

vertical OCT images (FOV: 1000×2000 µ m; lateral resolution: ~5 µm; optical sectioning: 

~10 µ m), which are post-processed to obtain horizontal OCT. Consecutive BCCs were 

prospectively investigated under an IRB-approved protocol for (a) amyloid (amorphous, 

hyperreflective, homogenous intratumoral/peritumoral globules) and (b) mucin 

(intratumoral/peritumoral hyporeflective areas). Next, RCM-OCT-guided punch biopsies (2–

3 mm) were obtained, followed by horizontal (for RCM) or vertical (for OCT) sectioning to 

permit direct histopathologic correlation using hematoxylin-eosin (H&E), Toluidine Blue 

(TB, mucin) and Congo Red (CR, amyloid) staining. The size and distribution of 

hyperreflective-globules and hyporeflective areas in RCM, OCT and histopathology were 

analyzed using FIJI (ImageJ, NIH).

Features of mucin and amyloid were identified in 6 patients (male:female ratio 2:1, mean 

age-61.5 years [range 24–78]) with 8 BCCs (1 superficial; 6 nodular; 1 nodulo-infiltrative). 

On histology, amyloid appeared as characteristic homogenous globules, bubble-gum pink, 

blue or red on H&E, TB, and CR, respectively. Mucin was an amorphous stringy substance, 

staining blue-purple-gray on H&E and magenta on TB. Hyperreflective globules correlated 

with amyloid and hyporeflective areas correlated with mucin. Mucin deposition was either 

intratumoral or peritumoral (Figures 1 and 2). Amyloid globules were distributed 

peritumorally (Figure 1) or within hyporeflective mucin pools (Figures 1 and 2). In 6/8 

cases, we identified mucin and amyloid on RCM and OCT. In 2 cases, the features were 

only present in the deep dermis and therefore visualized only on OCT (8/8). The amyloid 

globule and/or cluster size measured 9–32 µm on horizontal RCM, 11–23 µm on horizontal 

histology (TB/CR), 26–85 µm on vertical OCT and 15–95 µm on vertical histology. The 

large mucin pool (Figure 1) measured 170×220 µm (RCM), 180×275 µm (OCT) and 

170×270 µm (Histology).

Amyloid and intratumoral mucin deposition are frequently observed in less-aggressive 

nodular BCCs (up to 85% positive for amyloid).4 Our findings confirmed presence of 

amyloid and mucin in all cases; of these 87.5% were non-aggressive. Thus, non-invasive 

visualization of prominent amyloid and mucin features may be clinically relevant for 

diagnosis of less-aggressive BCCs, which in turn can help streamline management. 

Furthermore, given the anticipated increased use of RCM-OCT CPT codes,5 these features 

should be identified by physicians performing RCM and/or OCT.
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Figure 1. Case 1—Nodular basal cell carcinoma (BCC). Morphologic patterns of intra and 
peritumoral mucin and stromal amyloid deposits in nodular BCC.
Case 1 features a nodular BCC characterized by small to medium-sized branching tumor 

lobules within the dermis. On reflectance confocal microscopy (RCM) in (A) peripheral 

palisading helps confirm the diagnosis along with dark peritumoral rims of mucin (red 

arrows) which are also seen on vertical (B) and horizontal optical coherence tomography 

(OCT) in (C) and toluidine blue (TB) stained histopathology (D). A large pool of mucin (red 

asterisk) appears as a dark oval intratumoral structure seen on RCM (A) and OCT (B-C), 

and a white cavity on toluidine blue (D) where the mucin was washed out during processing 

but is clearly visualized as stringy purple gray mucin on hematoxylin & eosin (H&E) stained 

histopathology (E). Additional smaller mucin pools (red asterisks) are present in the plane of 

sectioning in vertical (B) and horizontal OCT (C), and low power histopathology (D). 

Another area (F-I) in the same tumor shows amyloid deposits (yellow arrows) in the 

superficial dermis, seen as hyperreflective globules within peritumoral stroma on RCM (F) 

and OCT (G-H), blue peritumoral globules on TB stained histopathology (I) and red 

peritumoral globules on CR stained histopathology (J). Peritumoral mucin (red arrows) is 

subtle but recognized as dark peritumoral rims on RCM (F) and OCT (G) as well as white 

peritumoral clefts (from mucin washout during processing) on histopathology (I).
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Figure 2. Cases 2&3—Nodular basal cell carcinomas (BCC). Morphological patterns of 
intratumoral amyloid deposits as well as intra and peritumoral mucin deposits in nodular BCCs 
confirmed on optical coherence tomography (OCT).
Intratumoral deposits were present deep to the maximal imaging depth of reflectance 

confocal microscopy (RCM) and therefore only visualized by OCT. Case 2 shows a large 

intratumoral round-oval dark structure filled with hyperreflective globules on vertical (A) 

and horizontal (B) OCT corresponding to a round collection of mucin (red asterisks) 

intermixed with amyloid globules (yellow arrows) within the center of tumor nodule. 

Amyloid appeared characteristic bubble gum pink on H&E (C) and blue on TB (D). 

Peritumoral mucin (red arrows) is identified as a dark peritumoral rim on OCT (A-B) and 

corresponds to stringy amorphous material which is purple-gray on H&E (C) and magenta 

TB (D). Case 3 harbors a large tumor nodule with a central pool of mucin (red asterisk), 

which is dark on OCT (E-F) and amorphous stringy purple-gray material on H&E (G) and 

CR (H). Hyperreflective aggregated globules (yellow arrows) noted within the mucin pool 

on OCT (E-F) are partially obscured by mucin on TB but confirmed to be amyloid (yellow 

arrows) on CR-stained histopathology (H). Also noted is a characteristic peritumoral rim of 

mucin (red arrows), which appears dark on OCT (E) and white due to mucin washout on 

H&E (G) histopathology.
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