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Dear Editor,

Confident diagnosis of acute cutaneous graft-versus-host disease (aGVHD) is often 

challenging due to nonspecific clinical appearance and histopathology.1,2 Biopsies from 

different locations on the same patient frequently differ in grade, while normal-appearing 

skin may show aGVHD features.3 Serial biopsies of a single lesion are not possible. Lacking 

ability for informed site selection, timing, and serial noninvasive microscopic monitoring, 

some clinicians advocate empiric treatment in lieu of skin biopsies.4 In vivo reflectance 

confocal microscopy (RCM), of proven value in many skin diseases,5 might offer these 

missing insights and has been considered for aGVHD.6 A description of RCM features in 

patients is the next essential step towards evaluating possible clinical utility.

To create a consensus understanding and initial description of the features of aGVHD visible 

by RCM, we convened a panel of experts (SG, MA, MG, ET, CF), including an RCM-

trained dermatopathologist (MG). We retrospectively reviewed all upper chest RCM cases 

from the Vanderbilt transplant program with clinical diagnosis of aGVHD rendered by a 
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transplant physician. We included only patients whose biopsy, taken immediately from the 

RCM site, was consistent with aGVHD. Patients already treated for aGVHD were excluded. 

This yielded five patients (3 male, 2 female) age 54–70 years, 22–34 days after 

hematopoietic cell transplantation for acute myeloid leukemia (n=2) and myelodysplastic 

syndrome (n=3). Skin biopsies showed Lerner7 grade two (4/5 cases) or three (1/5). The 

panel had 20 videoconferences (seven with most experts present). Additionally, ET had five 

in-person data review meetings with one or more co-authors at the World Congress of 

Confocal Microscopy in Rome. Full datasets (histopathology, clinical history, images, and 

four to six 64 mm2 RCM blocks per case) were available to the panel and frequently 

consulted throughout this process. Through a modified Delphi method (without total 

anonymity), we resolved points of disagreement and agreed on a glossary of the essential 

features, as well as on specific verbiage describing them. ET and IS then jointly reconfirmed 

presence or absence of each feature in all five RCM datasets.

We assessed the following features based on the previously published RCM descriptions:8 

(1) spongiosis (present in 4/5 of cases by RCM, 3/5 by histopathology); (2) exocytosis (5/5, 

3/5); (3) dermal inflammation (5/5, 5/5); (4) vesicles (1/5, 2/5); (5) obscured DEJ (1/5 by 

RCM). By contrast, our consensus created or refined the following definitions: (6) irregular 
honeycomb: the epidermal honeycomb architecture is visible but irregular in terms of the 

size and/or shape of cells (5/5 by RCM); (7) disarranged epidermis: the epidermal 

architecture is so severely abnormal that it is difficult to see any honeycomb pattern (2/5 by 

RCM); (8) vacuolization: cell-sized dark holes in the epidermis and/or at the DEJ (5/5, 5/5); 

(9) necrotic keratinocytes: variably bright, homogenized usually round but may be bizarrely 

shaped structures that fit within the epidermal pattern but appear disconnected from the 

surrounding epithelium (5/5, 5/5); (10) satellite necrosis: necrotic keratinocytes that are 

physically touching one or more adjacent lymphocytes (5/5, 5/5); (11) periadnexal 
inflammation and necrosis: inflammatory cells (4/5, 4/5) or necrotic keratinocytes (4/5, 2/5) 

within 2–3 cells of adnexae; (12) colloid bodies: light grey, homogenous and uniform round 

aggregated structures (typically consisting of individual 15–25 µm elements) just beneath 

the epidermis (2/5, 2/5); (13) prominent vessels: vessels that appear more pronounced than 

in normal skin, either due to larger than usual dark lumina or increased density or movement 

of variably bright, variably sized bright structures (3/5, 2/5).

The most prominent RCM features of aGVHD (present in at least 4/5 cases) are spongiosis, 

irregular honeycomb, vacuolization, necrotic keratinocytes (including periadnexal and 

satellite necrosis), and epidermal, dermal and periadnexal inflammation. Several features 

such as irregular honeycomb pattern, epidermal disarrangement, and exocytosis (especially 

in effaced epidermis) are more readily visible in en face RCM views than on traditional 

vertical section histopathology. Because numerous adnexal structures are typically visible on 

the 8×8 mm2 horizontal sections, RCM enables a thorough examination of their 

involvement, which is a valuable, but non-specific histopathology finding. Although we 

observed the main aGVHD histopathology features by RCM, as in histopathology they may 

not be specific to aGVHD. Additionally, RCM cannot distinguish eosinophils from other 

granulocytes.
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In summary, we have created and validated in five patients a glossary defining the RCM 

features of aGVHD (above in numbered list and Figure 1). The following RCM features 

were present in all cases: irregular honeycomb, vacuolization, necrotic keratinocytes, 

satellite necrosis, exocytosis, and dermal inflammation. This work will aid future studies 

aimed to improve patient care by monitoring aGVHD evolution and response to treatment 

over time.
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Fig. 1. 
RCM features of aGVHD in a 66 year-old male 28 days post-transplant for MDS from a 

match-related female donor. (a,b) Clinical and dermatoscopic photograph including the 

biopsy site (blue ink) and the RCM imaging site (white square). (c) Corresponding 

histopathology showing basilar and suprabasilar vacuolization (focally bordering on 

vesiculation), necrotic keratinocytes, keratinocytic nuclear pleomorphism (likely 

chemotherapy-induced), a sparse exocytosis, interface and dermal inflammation, and solar 

elastosis. (d) Satellite necrosis: a necrotic keratinocyte (arrowhead) adjacent to a lymphocyte 

(arrow). (e) Colloid bodies (arrowheads). (f) Irregular honeycomb (focally disarranged), 

lymphocytes (arrows) in the epidermis (exocytosis), and necrotic keratinocytes 

(arrowheads). Keratinocyte pleomorphism is also noted as in histopathology. Presence of 

vacuolization (v): cell-sized dark holes; note that these are sometimes referred to as “signet 

rings”. Obscured DEJ, periadnexal inflammation and necrosis, dermal inflammation, and 

prominent vessels in the dermis were also present; a more comprehensive figure with 

additional images can be offered on direct request to the corresponding author.
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