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Purpose: To present a case of syphilitic interstitial keratitis with Descemet’s scrolls, as well as 

its characteristic findings in an anterior segment investigation in relation to the histopathologic 

findings from a literature review.

Case presentation: A case report of a 64-year-old woman with syphilitic infection presented 

with band keratopathy and retrocorneal scrolls. Slit-lamp photography, confocal microscopy, 

anterior segment optical coherence tomography (AS-OCT), and ultrasound biomicroscopy were 

performed. Four previous reports were reviewed to describe the pathogenesis, natural history, 

and histopathologic and immunohistologic findings of the Descemet’s scroll.

Results: The spectacle-corrected visual acuity was 20/50 and 20/30 in the right and left eyes, 

respectively. The scrolls appeared as a translucent web extending from Descemet’s membrane 

into the anterior chamber. Confocal microscopy showed decreased endothelial cell density, 

pleomorphism, polymegathism, and hyperreflective fibrocellular rods with central hollow. The 

AS-OCT and ultrasound biomicroscopy showed rod-shaped retrocorneal scrolls. The corneal 

thickness was 494 microns, as measured by AS-OCT. The corneal lesion remained stable dur-

ing the 6-year follow-up period without the need for keratoplasty, while the previous literature 

reported spontaneous and postoperative corneal decompensation.

Conclusion: We present a case of syphilitic interstitial keratitis with rare Descemet’s scrolls 

featuring relatively good visual acuity. Although we did not obtain the corneal tissue for exami-

nation, the anterior segment investigation provides insight into the underlying histopathology 

and natural disease history. The central hollow and cellular component seen during confocal 

microscopy might correspond to the amorphous core and the abnormal endothelial cells in the 

histopathologic findings. Failure to detect the corneal endothelium due to stromal opacity in 

these cases is possible, however, compromised endothelium may present.

Keywords: confocal microscopy, Descemet’s membrane, endothelium, retrocorneal membrane, 

retrocorneal scrolls

Introduction
Interstitial keratitis is a nonsuppurative inflammation of the corneal stroma without 

primary involvement of the epithelium or endothelium. Syphilitic interstitial keratitis 

was the most common interstitial keratitis in the preantibiotic era. Most cases have 

been associated with congenital syphilis. The clinical manifestations of interstitial 

keratitis include tearing, photophobia, perilimbal injection, corneal stromal inflam-

mation, keratic precipitates, stromal neovascularization, corneal edema, and corneal 

opacity or scarring in late stages of the disease.1 Retrocorneal scrolls or scrolling of 

Descemet’s membrane is a rare finding reported in syphilitic interstitial keratitis. Our 

literature search identified two cases reported in 1983 and 2001,2,3 and two case series 
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of 14 eyes and five eyes with syphilitic retrocorneal scrolls 

in 19764 and 2007,5 respectively. The patients in the reported 

cases underwent penetrating keratoplasty due to pseudopha-

kic bullous keratopathy or corneal opacity and edema. We 

present a patient with syphilitic interstitial keratitis and 

retrocorneal scrolls who had relatively good visual acuity 

(VA) and a characteristic finding observed during an anterior 

segment evaluation that had never been reported.

Case presentation
A 64-year-old woman presented to King Chulalongkorn 

Memorial Hospital, Bangkok, Thailand, in 2007 with irrita-

tion in the right eye from band keratopathy. The patient gave 

informed consent to this case presentation. At the time of this 

study, the Institutional Review Board did not require approv-

als for this type of article. She reported a remote history of 

bilateral red eyes with decreased vision at the age of 15 years 

in 1964 that improved after the injection of kanamycin. 

The Treponema pallidum haemagglutination assay test was 

positive, while the venereal disease research laboratory and 

human immunodeficiency virus antibody tests were negative. 

Her neurologic examination performed by an internist was 

unremarkable. Her best spectacle-corrected VA upon her first 

visit was 20/50 in the right eye and 20/30 in the left eye. The 

intraocular pressure values were 10 mmHg and 9 mmHg in 

the right and left eyes, respectively. There was no substantial 

stromal opacity or corneal edema. The Descemet’s scrolls 

appeared as multiple translucent rods with a central gray 

core, and they were arranged in a web and extended into the 

anterior chamber (Figure 1). Few guttae were observed. The 

involvement in the left eye was milder, with fine retrocorneal 

scrolls but dense stromal ghost vessels (Figure 2). A pupil-

lary membrane was also present in the right eye and Koeppe 

nodules were evident in the left eye (Figure 3). At the 6-year 

follow-up examination, the corneal lesion remained stable, 

but the patient’s vision had deteriorated slightly due to cata-

ract formation, with best spectacle-corrected VA values of 

20/70 in the right eye and 20/50 in left eye, respectively. The 

anterior segment evaluation was performed at the last visit.

Anterior segment evaluation
Confocal microscopy
Confocal microscopy, using a ConfoScan4 (Nidek Inc., 

Fremont, CA, USA) showed endothelial pleomorphism and 

polymegathism. The endothelial cell density values were 

587 cells/mm2 and 1,082 cells/mm2 in the right and left 

eyes, respectively. No guttae were observed (Figure 4). The 

scrolls appeared as tubular structures, with outer hyperre-

flectivity and inner hyporeflectivity. Some areas had cellular 

components on the surface (Figure 5). The epithelium and 

keratocytes appeared normal.

anterior segment optical  
coherence tomography
Anterior segment optical coherence tomography (AS-OCT) 

(Spectralis® HRA, Heidelberg Engineering GmbH, Heidelberg, 

Figure 1 slit-lamp photograph of the right eye.
Notes: (A) slit-lamp photograph of the right eye. (B) Descemet’s scroll, indicated by the arrowheads. (C) the Descemet’s scroll appears as a translucent rod with a central 
core and (D) it extends into the anterior chamber.
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Figure 2 slit-lamp photograph of the left eye.
Note: (A) slit-lamp photograph of the left eye (B) showing a fine Descemet’s scroll and (C) stromal ghost vessels.

Figure 3 slit-lamp photograph.
Note: (A) arrowhead shows pupillary membrane in the right eye and (B) arrowheads show Koeppe nodules in the left eye.

Germany) showed a thickened Descemet’s membrane. 

The scrolls extended from the Descemet’s membrane into the 

anterior chamber. The outer portion of the scrolls appeared 

to be hyperreflective when compared with the inner portion, 

which was hyporeflective. There was no stromal opacity and 

the central cornea was 494 microns thick (Figure 6A and B).

Ultrasound biomicroscopy
The ultrasound biomicroscopy (UBM) 50 Hz linear scanner 

(QM Aviso; Quantel Medical, Pérignat-lès-Sarliève, France) 

displayed centrally hollow rods with a hyperechoic wall 

(Figure 6C and D).

Discussion
Retrocorneal scrolls, or scrolling of Descemet’s membrane, 

are a rare finding in syphilitic interstitial keratitis. They 

occur in the late stage of the disease,3 are commonly seen in 

conjunction with congenital syphilis, and often first appear 

many years after birth.5 The retrocorneal scrolls can also be 

found in association with other types of interstitial keratitis, 

previous perforating injury, congenital glaucoma,6 and tears 

in Descemet’s membrane associated with birth trauma.7

In chronic interstitial keratitis, the regenerating corneal 

endothelium produces a spectrum of changes in Descemet’s 

membrane. Waring et al4 proposed that the mechanisms of 

Descemet’s scroll formation included an inflammatory insult 

to a relatively young endothelium, changes in the endothelial 

function to fibroblast-like activity, the production of abnormal 

basement membrane material, and the formation of a new 

multilaminar Descemet’s membrane.

In 1983, Scattergood et al2 reported the clinicopathologic 

features of a 45-year-old woman with syphilitic interstitial 

keratitis and extensive retrocorneal scrolls who developed 

bullous keratopathy after uneventful cataract extraction. 

In 2001, Kawaguchi et al3 also described the histology 

and immunohistochemistry of a corneal button from a 

56-year-old woman with syphilitic interstitial keratitis and 

retrocorneal scrolls, who underwent penetrating keratoplasty 

4 years after extracapsular cataract extraction. Specular 

microscopy failed to detect corneal endothelium due to 

stromal opacity at the time of cataract surgery.3 In 2007, 

Dogru et al5 published the most recent report of a case series. 

All five eyes in that study had a best-corrected distance VA 

of below 20/200 due to corneal opacity with retrocorneal 
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scrolls and corneal edema. All patients underwent pen-

etrating keratoplasty and the immunohistochemistry and 

electron microscopic studies of the retrocorneal scrolls 

were performed. No studies described the findings from an 

anterior segment evaluation.

Histopathologic studies of the corneal buttons reported 

that the scrolls adhered to the posterior corneal surface, 

extended into the anterior chamber,2 and were reconnected 

to a thickened Descemet’s membrane by stalks.5 The retro-

corneal scrolls were comprised of a multilayered, amorphous, 

acellular matrix,5 lined by attenuated endothelium and 

macrophages with polymorphic pigment granules adhering 

to the endothelium in some areas.2 The endothelium was 

present, but it was thin and attenuated.5 Cellular components 

were observed only on the surface of the scrolls, but not 

between the extracellular matrix layers.3,5 Staining with 

Azan–Mallory, Alcian blue, and periodic acid–Schiff indi-

cated that the scrolls contained collagenous components and 

glycosaminoglycans.3

Immunoelectron microscopy of the scrolls showed posi-

tive staining for collagens type I, III, IV, VI, VIII, fibronectin, 

laminin, and decorin, but not for α-smooth muscle actin.5 

The fibroblast-like corneal endothelial cells were positive 

for vimentin, collagen type I, fibronectin, and heat shock 

protein 47, but not for α-smooth muscle actin, proliferating 

cell nuclear antigen, or Ki67, indicating that they were not 

proliferating.3

Scanning electron microscopy showed abnormal 

endothelial cells with cytoplasmic projections and a central 

cytoplasmic elevation representing a presumed nucleus. The 

cells also exhibited a loss of intercellular interdigitation.3 

Transmission electron microscopy with hematoxylin and 

eosin staining of a retrocorneal scroll showed a central 

irregular core with concentric layers of basement membrane-

like material. The centrum was an amorphous core with fine 

granular material, and there were multiple layers of extracel-

lular matrix material between the core and the attenuated 

endothelium.5

In the current report, the patient had good VA and deferred 

the need for keratoplasty. Hence, we did not obtain speci-

mens of the corneal tissue for histopathologic examination. 

The confocal microscopy showed pleomorphism and poly-

megathism with a low endothelial cell density, which sug-

gested the risk for corneal decompensation after intraocular 

surgery. We did not observe guttae by confocal microscopy, 

despite observing it during the slit-lamp examination. War-

ing et al4 reported guttate in 88% of their case series. More 

areas may need to be examined. The central hollow area and 

the cellular component visualized by confocal microscopy 

might correspond to the amorphous core and the surround-

ing abnormal endothelial cells or to the macrophages in the 

histopathologic findings.

AS-OCT showed Descemet’s membrane thickening 

and a tubular structure extending from Descemet’s mem-

brane into the anterior chamber. The border of the tubular 

structure appeared to be hyperreflective, while the inner 

portion appeared to be hyporeflective, as seen in confocal 

microscopy. However, no cellular component was observed. 

The UBM finding was similar to that of AS-OCT; however, 

the resolution and magnification of the UBM images were 

lower compared to those of the AS-OCT images.

Figure 5 Confocal microscopy of the right eye shows a Descemet’s scroll.
Notes: the scrolls appeared as (A and B) tubular structures with (C) outer 
hyperreflectivity and inner hyporeflectivity. (D) some areas show cellular 
components on the surface.

Figure 4 oD and os confocal microscopy show endothelial pleomorphism and 
polymegathism (40×).
Abbreviations: oD, right eye; os, left eye.
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Conclusion
In conclusion, we present a case of syphilitic interstitial 

keratitis with retrocorneal scrolls and its characteristic 

finding from the anterior segment examination. Without 

obtaining corneal tissue for evaluation, the noninva-

sive anterior segment study provided insight into the 

underlying histopathology and natural disease history. 

Since some reports have identified corneal decompen-

sation after cataract surgery, early recognition of the 

compromised endothelium and abnormal structures is 

beneficial to the preoperative evaluation and prevention 

of complications.
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arrowhead shows the rod-shaped Descemet’s scroll. (C and D) UBM of the right eye shows Descemet’s scrolls. arrowheads show the rod-shaped Descemet’s scroll.
Abbreviations: oD, right eye; os, left eye; as-oCt, anterior segment optical coherence tomography; UBM, ultrasound biomicroscopy.
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