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CASE 
REPORT

Usefulness of Optical Coherence Tomography in the 
Preoperative Assessment of Nail Deformities

INTRODUCTION
The most common injuries of the hand are fingertip and nail bed 
injuries, and secondary nail deformities are often seen at some 
time after the injury. To date, ultrasound and magnetic resonance 
imaging (MRI) are the only diagnostic tools that most surgeons 
use in cases of nail deformities, besides the naked eye. Optical co-
herence tomography (OCT) is a non-invasive, non-destructive, re-
al-time imaging technique for the morphological investigation of 
tissue. OCT can image structures up to 3 mm in depth in highly 
scattering tissue, and it is thus ideal for assessing deformities of the 
nail. Herein, we introduce OCT as a useful preoperative assess-
ment tool in cases of fingernail deformities to detect morphologi-
cal changes of the nail bed.

CASE REPORT
An 8-year-old girl with a fingernail deformity on her right fifth fin-
ger visited our clinic. She had a history of trauma involving her fin-
gertip that occurred 2 years previously. A physical examination re-
vealed a vertically thickened deformity at the central portion of the 
nail (Fig. 1). OCT was used to detect the invisible deformity under 
the nail plate. Imaging was performed with a hand-held probe (5 
mW optical power, 855 nm light source), which was connected to 
the OCT device (OCTskin; WonTech Co., Ltd., Daejeon, Korea). 
The OCT device had a spectral bandwidth of 10 nm, yielding a 
typical imaging depth of 1 mm, with 7.5-μm lateral resolution and 
10-μm axial resolution. The OCT images revealed vertical ridging 
in the central portion of the nail bed, compared to the normal side 
(Fig. 2 and 3). As injury of the sterile matrix and germinal matrix 
was suspected, surgical exploration was performed. Given careful 
consideration of the direction of the ridge as shown on OCT, the 
entire nail plate was precisely removed from the underlying nail 
bed and matrix. The longitudinal deformity of the nail bed was 
closely correlated with the OCT images (Fig. 4). A scar on the ger-
minal matrix, caused by the previous injury, was also confirmed. 
The irregularities of the germinal and sterile matrix were trimmed 
into a straight line and closed accurately with a 7-0 absorbable su-
ture, and a silicone sheet was placed onto the nail fold between the 
dorsal and ventral floor to prevent scarring. No complications were 
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Fig. 1. Preoperative photographic findings of an 8-year-old patient 
with a longitudinal ridge on her right little finger.

Fig. 4. Intraoperative photographic findings of the nail bed, which 
were closely correlated with the optical coherence tomography im-
ages.

Fig. 2. Optical coherence tomography images of the right little finger 
with nail deformity. (A) Axial view. (B) Coronal view. (C) The 3-dimen-
sional reconstruction view.
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Fig. 3. Optical coherence tomography images of the normal left side. 
(A) Axial view. (B) Coronal view. (C) The 3-dimensional reconstruc-
tion view.
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observed over 12 months of follow-up, and when the new nail grew 
in, it showed a remarkably improved shape (Fig. 5).

DISCUSSION
Correcting a nail ridge requires excision of the responsible scar or 
irregular bone edge to form a flat and smooth nail bed surface [1]. 
To date, most surgeons have predicted the cause of the deformity 
and performed surgical exploration using the naked eye. MRI has 
been used as a preoperative assessment tool to image nail disease, 
but its ability to visualize the nail is limited due to the nail’s low wa-
ter content [2]. Ultrasound is the most widely used imaging tool 
for nail disease, but it has limitations in that it cannot measure and 
visualize nail structures on the scale of millimeters [3,4]. Further-

more, both MRI and ultrasound require additional time for the pa-
tient to make another appointment with the radiologist and for the 
interpretation of the resulting images. This is a waste of time for 
both the patient and the surgeon.
 OCT, a non-invasive diagnostic tool, was first introduced to im-
age the human eye in 1988 and was first applied to skin imaging in 
1997 [5]. OCT has since been applied to the diagnosis of a wide 
variety of skin structures and skin cancers in clinical settings [6]. 
OCT has a resolution of less than a few tens of micrometers, which 
makes it especially useful for diagnosing skin diseases and defor-
mities in dermatology and plastic surgery. Analogous to ultrasound, 
OCT uses infrared light and employs interferometric methods to 
measure optical echo delays and to detect light reflected from with-
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Fig. 5. Photographic findings of the newly grown nail 12 months af-
ter surgery.

in the tissue [7]. OCT images are formed by dividing light from an 
optical source into 2 pathways. The light reflected from the tissue is 
recombined with light from the reference mirror and detected, 
forming an interference signal only when the lengths of the tissue 
and reference paths are matched to within a short coherence length 
at about 15 mm from the light source [8]. OCT can provide 3-di-
mensional reconstruction images that show layers of structures at a 
constant depth from the surface of the skin and deliver highly ac-
curate information about the target. With OCT, which is conceptu-
ally similar to ultrasound, image acquisition can be performed in 
real-time without requiring ionized radiation. In addition, OCT 
distinguishes subtle differences between the soft tissues that other 
devices cannot.
 We utilized OCT to identify the accurate shape of a scar beneath 
the nail, and we directly approached the germinal matrix beneath 
the eponychium to revise the nailbed. Without help from the OCT, 
we might have neglected to revise the nailbed around the germinal 
matrix, potentially resulting in recurrence of the ridge. This result 
indicates that OCT can be useful for surgeons, as it is a non-inva-
sive and accurate diagnostic tool with minimal side effects. Based 

on the accurate information provided by OCT, a surgeon can plan 
a surgical procedure more exactly and correct the defect more pre-
cisely, while minimizing the injury to the surrounding nail struc-
tures. Above all, the patient can obtain a satisfying result without 
additional time and expense. 

PATIENT CONSENT
Patient’s guardians provided written consent for the use of her images.
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