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Purpose: The excision of subungual glomus tumors on the distal phalanx may cause
nail deformities. Herein, we report our nail-sparing and sub-nail bed approach for the
excision of subungual glomus tumors, which enables subungual glomus tumor exci-
sion without removal of the nail plate and further allows access to the tumor mass by
dissecting beneath the nail bed and germinal matrix to minimize postoperative pain
and nail bed injury. Therefore, the present article describes this operative approach and
reports surgical outcomes with respect to patient satisfaction, pain, and the final
postoperative nail shape.

Methods: Thirty-two cases of clinically diagnosed subungual glomus tumors treated
with this approach were retrospectively evaluated. Mean pain scores were measured
at 1 week postoperatively and at the last follow-up. Patients were asked for their sub-
jective opinion regarding the final nail shape, and their responses were assessed as
“satisfied” or "unsatisfied.” The objective results for the final nail shape were graded as
“excellent,” "good,” or "poor" by two orthopedic hand surgeons.

Results: The mean postoperative pain score (visual analog scale) at 1 week was 1.8.
No patients reported pain at the last follow-up. Subjectively, 96.6% of patients were
satisfied with the operation. Objectively, the postoperative nail shape was excellent in
9.3% of cases, good in 87.5%, and poor in 3.1%.

Conclusion: This approach provides minimal postoperative pain, high patient satisfac-
tion, and favorable cosmetic outcomes with respect to the nail shape by avoiding re-
moval of the nail plate and incision of the nail bed and germinal matrix.

Keywords: Subungual glomus tumor, Nail bed injury, Nail deformity, Sub-nail bed ap-
proach

Introduction

Glomus tumors are benign hamartomas of the glomus body typically found in
the distal phalanx or the subungual region in the reticular layer of the dermis. It is
characterized by intractable pain around the nail and about 75% of glomus tu-
mors are observed at the subungual area [1,2].

The specific location of glomus tumors within the finger has traditionally dic-
tated the surgical approach for its eradication. Among the various surgical ap-
proaches devised for complete excision, the transungual approach is a common
choice of tumors located in the subungual area [3]. In this approach, the nail plate
is partially or completely removed, and excision is made by cutting through the
nail bed over the tumor and repairing it after the eradication of the tumor. It may
provide a good visual field to the tumor itself, however, yield cosmetically unsat-
isfying results with nail deformity if the nail bed is injured while removal of tu-
mors or when suturing of the nail bed is made without care. Furthermore, when
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the incision site on the nail bed is not exactly matched over the
tumor, it should be extended to find very tiny tumor [4].

Anatomically, the germinal matrix, which is located proximal
to the nail bed, is responsible for 90% of nail growth [5]. Due to
the characteristic location of the subungual glomus tumor, sur-
gical excision of this tumor by cutting through the nail bed and
matrix after the removal of the nail plate may cause injury to
the nail bed and germinal matrix. Furthermore, the nail plate
plays a pivotal role in protecting the underlying structures of
the nail bed, germinal matrix, and bone. When the nail plate is
removed and thus injured, the underlying structures are more
prone to be exposed to the risk of infection, and the exposed
structures may present as a source of postoperative pain.

Many surgical approaches to subungual glomus tumors have
been introduced such as modified transungual and periungual
approaches to skillfully remove the tumor [6-10]. In this study,
we modified the traditional transungual approach not to need
of removal of the nail plate and to avoid nail bed repair. The
nail sparing and sub-nail bed approach may contribute to min-
imizing nail deformity by elevating the nail plate and the nail
bed as a whole in an antegrade fashion.

Methods

Ethics statement: The medical records of patients were retrospec-
tively reviewed after obtaining the Institutional Review Board's ap-
proval of Korea University College of Medicine (No. 2021ANO180).
The study was performed in accordance with the Declaration of
Helsinki, and written informed consent was waived due to its ret-
rospective nature.

1. Patients and clinical assessment

Inclusion criteria were patients with subungual glomus tu-
mor of the finger who were treated with nail-sparing and sub-
nail bed approach. All included patients presented with at least
one of the classic symptom triad of glomus tumor. Pinpoint
tenderness was assessed with Love’s pin test, and pain score was
assessed using a visual analog scale (VAS, 0-10) [11]. Paroxys-
mal pain and the presence of cold insensitivity were assessed by
asking the patient of pain and history of elicited pain in low
temperatures. The subjective and objective results and final nail
deformities were classified according to the grading system
with respect to the nail deformity. Subjective grading was per-
formed using a survey via telephone or outpatient visit, and the
respective shapes of nails were photographed for evaluation at
the time of the survey. The patient was asked if he or she were
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either “satisfied” with the outcome of the surgery or “unsatis-
fied” Objective grading was performed by two orthopedic
hand surgeons using preoperative and final follow-up photo-
graphs of the nails. They were classified as “excellent;” if there
were improvements in nail shape after surgery (Fig. 1A). They
were classified as “good,” if preoperatively normal nail shape re-
mained normal after surgery or if there was no significant

Fig. 1. Objective cosmetic grading. (A) A cosmetic grade of
“excellent” was given if the nail shape improved after surgery. (B)
A cosmetic grade of "good" was given if the preoperatively normal
nail shape remained normal after surgery or if no significant
change in the nail deformity was seen postoperatively. (C) A
cosmetic grade of “poor" was given if worsening of the nail shape
was observed after surgery.
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change in nail deformities seen postoperatively after surgery
(Fig. 1B). They were classified as “poor,” if worsening of the nail
shape was observed after surgery (Fig. 1C).

1. Surgical technique

The preoperative diagnosis and approximation of the size
and location of the glomus tumor were performed with the aid
of 3.0-tesla magnetic resonance imaging (MRI). The area of
most tenderness or discomfort was identified preoperatively
and marked before the operation. All of the surgical procedures
were performed under brachial plexus block anesthesia or local
digital nerve block. Tourniquets were applied, limiting exsan-
guination to elevation of the extremity preventing the loss of
color of the tumor from the normal surrounding tissue. Preop-
erative incision drawing was initially performed. A longitudinal
incision from the proximal corner of the nail folds was created
extending distally and proximally along the lateral border of
the nail fold. This incision was made either on the radial or ul-
nar side of the finger depending on the eccentric location of the
subungual tumor (Fig. 2A, 2B). Upon the exposure of the un-
derlying structures, care was taken not to damage the underly-
ing germinal matrix and nail bed as they are located slightly

lateral to the proximal nail fold. The skin flap was further ele-
vated until the proximal end of the nail bed and germinal ma-
trix was fully exposed and the skin flap was subsequently fixed
with a stay suture (Fig. 2C). The proximal end of the germinal
matrix, nail bed, and nail plate were elevated in one layer from
the underlying bone until complete exposure of the glomus tu-
mor was achieved (Fig. 2D). After complete exposure of the tu-
mor, no further elevation of germinal matrix, nail bed, and nail
plate was needed. The tumor was then identified with the help
of magnifying loupes with light. Typically, the margin of the
glomus tumor is well-distinguished from the surrounding loose
areolar tissue with its shiny and pinkish round contour. With a
no. 15 blade, dissection of the tumor from the surrounding soft
tissue was performed (Fig. 2E). After complete removal of the
tumor, the germinal matrix, nail bed, and nail plate were placed
back in their original position and the incised nail fold was re-
paired using a 4-0 nonabsorbable suture over the repositioned
nail plate (Fig. 2F).

In cases where the tumor was located rather centrally, two
horizontal and longitudinal incisions were created along both
sides of the nail folds (Fig. 3A). Skin flaps were elevated until
the exposure of the proximal nail bed and germinal matrix was

Fig. 2. Operative technique. (A) A longitudinal incision from the proximal corner of the nail fold is created, extending distally and
proximally along the lateral border of the nail fold. (B) A proximal skin flap is elevated along with the extension of the nail fold and the
base of the nail plate. (C) The skin flap is further elevated until the proximal end of the nail bed and germinal matrix is fully exposed and
the skin flap is subsequently fixed with a stay suture. (D) The proximal end of the germinal matrix, nail bed, and nail plate are elevated
in one layer from the underlying bone until complete exposure of the glomus tumor is achieved. (E) With a no. 15 blade, the tumor is
excised from the surrounding soft tissue. (F) After complete removal of the tumor, the germinal matrix, nail bed, and nail plate are placed
back in their original positions, and the incisions are repaired using 4-0 nonabsorbable sutures. The asterisks indicate the nail bed; the
dagger signs indicate the germinal matrix.
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Fig. 3. The operative technique for centrally located subungual glomus tumors. (A) Two horizontal and longitudinal incisions are made
along both sides of the nail folds. (B) A skin flap is elevated until the exposure of the proximal nail bed and germinal matrix is achieved. (C)
From the proximal end of the germinal matrix, the nail bed and nail plate are elevated until full exposure of the underlying glomus tumor
is obtained. The asterisks indicate the nail bed; the dagger signs indicate the germinal matrix.

achieved (Fig. 3B). From the proximal end of the germinal ma-
trix, the nail bed and nail plate were elevated from the bone
until full exposure of the underlying glomus tumor was ob-
tained (Fig. 3C). After removal of the tumor, the elevated nail
plate, nail bed, and germinal matrix were repositioned to their
original sites and both nail folds were sutured meticulously
with 4-0 nonabsorbable sutures.

Results

1. Patient demographics and clinical characteristics

Between June 2006 to May 2021, 29 patients were enrolled
and treated using the nail-sparing and sub-nail bed approach
for the excision of subungual glomus tumors and followed up
for an average of 49.5 months (range, 6-179 months after sur-
gery). One patient presented with tumors on four different fin-
gers. Therefore, a total of 32 cases were evaluated. There were
11 male and 18 female patients in this study with ages ranging
from 26 to 74 years (mean, 43.4 years). Preoperatively, all the
patients complained of at least one of the classic symptom tri-
ads of glomus tumors, and 13 cases (40.6%) presented with
various combined nail deformities. Cold intolerance was seen
in 71.9% and paroxysmal pain was seen in 68.8% of patients.
The glomus tumor was located eccentrically in the subungual
area in 28 cases (87.5%), while four (12.5%) were located cen-
trally. Twenty-one cases (65.6%) were located under the nail
matrix, whereas the remaining 11 cases (34.4%) were located
under the nail bed. The mean tumor diameter was 4.5 mm
(range, 0.6-9.8 mm) (Table 1).

2. Preoperative and postoperative pain evaluation
All patients showed positive Loves pin test. The mean VAS
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Table 1. Demographic and clinical characteristics of patients and
tumors

Characteristic Data
No. of patients:cases 29:32
Sex, male:female 11:18
Age (yr) 43.4 (26-74)
Clinical manifestation, No. of cases
Pinpoint tenderness 32 (100)
Cold intolerance 23(71.9)
Paroxysmal pain 22 (68.8)
Preoperative nail deformity (total cases) 13 (40.6)
Location
Eccentrical:central 28 (87.5):4 (12.5)
Nail matrix:nail bed 21 (65.6):11 (34.4)
Tumor diameter (mm) 45 (0.6-9.8)
Follow-up (mo) 495 (6-179)

Values are presented as number only, mean (range), or number (%).

Table 2. Mean pain scores in patients preoperatively, 1 week after
surgery, and at final follow-up

. VAS score, VAS reduction,
Variable
mean mean
Preoperative, baseline 7.0 -
Postoperative, 1 week after surgery 1.8 5.2
Last follow-up, mean of 49.5 mo 0 7.0

VAS, visual analog scale.

pain score before surgery was 7.0 (range, 5-9). All patients
showed symptom relief after surgery, with a mean VAS pain
score of 1.8 (range, 1-3) 1 week after the operation. At a mean
follow-up of 49.5 months (range, 6-179 months), all patients
showed pain relief with a mean VAS score of 0 (Table 2). There
were no signs of any surgical complications such as any recur-
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rence of tumors, digital nerve injury, and resultant paresthesia
of the fingers after surgery at final follow-up.

3. Postoperative outcomes

All patients had complete recovery without recurrence of tu-
mors. With respect to subjective cosmetic grading, 31 cases (28
patients) out of the 32 cases indicated the postoperative nail to
be “satisfied”. One patient reported the postoperative nail to be
“unsatisfied”

Objective cosmetic gradings performed by two orthopedic
hand surgeons were as follows: three out of the total cases
(9.3%) were graded as “excellent” with marked improvement in
nail shape after surgery and 28 cases (87.5%) were graded as
“good” All of the preoperatively normal shaped nails (n=19)
remained normal after surgery; nine out of 10 cases with pre-
operative longitudinal grooves remained as longitudinal
grooves after surgery. One case (3.1%) with preoperative longi-
tudinal groove worsened as a longitudinal groove with streak
and was graded as “poor” This patient was the same person
who subjectively claimed his nail shape to be “unsatisfactory”
(Table 3).

Discussion

Glomus tumors are vascular neoplasms arising from a con-
tractile neuromyoarterial structure found in the reticular der-
mis called the glomus body [12]. It is known to be only curable
by the complete excision of the tumor. Depending on the loca-
tion of the tumor, it can be approached and removed by ipsilat-
eral or bilateral mid-lateral excisions if located in the pulp area
[8]. However, approximately 75% of the tumors are located in
the subungual area, and its proximity to the nail matrix and
germinal matrix complicates surgical excision because it is like-
ly to be damaged during the excision when using the tradition-
al transungual approach [13-15]. Germinal matrix, which is
located proximal to the nail bed, is responsible for 90% of nail
growth. Although the classical direct transungual approach has
been known to provide good visualization and easy access to
the tumor [16], removal of nail takes time to regrow into a nor-

mal nail and risks further damaging the germinal matrix and
nail bed [17]. In an attempt to avoid nail bed injury, lateral sub-
periosteal approach has been introduced where the tumor is
removed by elevating a flap under the periosteum through a
lateral incision of the nail bed [18]. However, this method is
limited by the location of the tumor, and it may injure the digi-
tal nerves. Although the modified transungual nail preserving
approach introduced by Lee et al. [17] offers preservation of the
nail plate, recurrence of pain in some cases and surgical proce-
dure of meticulous nail bed repair were limitations [17]. The
modified periungual approach may be associated with a signif-
icant injury to the germinal matrix [8].

As described, the location of the tumor usually dictates the
surgical approach. In this study, all of the tumors were located
either peripherally or centrally near the germinal matrices in
the more proximal aspect of the nail plate; therefore, the ap-
proach introduced in this study was adequate. We did not have
any cases where the tumors were located far distally in the sub-
ungual area. For glomus tumors located rather distally in the
subungual regions; we would assume that a similar approach
starting distally beneath the nail bed could be utilized. If the
tumor is located somewhere other than the subungual area
such as in the pulp, a mid-lateral approach would be appropri-
ate [8]. Patients with glomus tumors in the pulp were not en-
rolled in this study because the approach would not be indicat-
ed in such cases [8,19].

The nail-sparing and sub-nail bed approach that was used in
this study lifted the germinal matrix and the nail plate as a
whole and did not require suturing of the nail bed, and resulted
in satisfactory cosmetic outcome without significant nail defor-
mities after the operation. Nail bed sutures that are not per-
formed meticulously may contribute to subsequent deformities
and furthermore, foreign body reaction by the suture material
increases the risk of infection [4]. Most importantly, nail re-
growth due to nail removal and suturing of the germinal matrix
as performed in the traditional transungual approach were
avoided which may have contributed to higher patient satisfac-
tion and decreased postoperative pain and infection. The eleva-
tion of the germinal matrix, nail bed, and the nail plate as a

Table 3. Preoperative and postoperative nail shape description and objective grading (total of 32 cases)

Preoperative

Postoperative

Objective grading

Longitudinal splitting (n=2) Improved to near normal (n=2) Excellent
Longitudinal grooves (n= 10) Remained as longitudinal grooves (n=9) Good
Worsened to longitudinal grooves with streaks (n=1) Poor
Longitudinal streaks with cracks (n=1) Improved to longitudinal grooves (n= 1) Excellent
Normal (n=19) Remained normal (n=19) Good
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whole from the underlying bony cortex typically provided suf-
ficient exposure of the tumor. With respect to postoperative re-
covery time, patients returned to normal daily activity after 2
weeks postoperative which is comparable to traditional 5 weeks
with the transungual approach [20].

One case that was graded as “poor” objectively seemed to
have had a couple of preoperative features that may have caused
worsening of the cosmetic outcome. The size of the tumor was
relatively large (approximately 0.7 x 0.5x 0.3 cm’), and the nail
bed and significant part of the germinal matrix were invaded,
and underlying distal phalanx bony erosion was noted by the
longstanding tumor mass. Furthermore, the patient’s duration
of symptoms (pain and nail deformity) was approximately 7
years which is comparably longer than the mean duration of
symptoms of 3.8 years as reported in a previous study [21].
Postoperative patient satisfaction and resultant nail deformity
in one patient that presented with glomus tumors on four dif-
ferent fingers were excellent as she did not complain of any sig-
nificant nail deformities in all four fingers and was satisfied
with the cosmetic outcome. In general, solitary glomus tumors
are known to be more common, while multiple glomus tumors
can occur rarely in the digits [12].

There are several limitations to this study. We were unable to
directly compare the results of other methods of operation such
as the classical transungual approach performed by the same
surgeon at one institution. Secondly, tumor recurrence was
only defined based on the lack of persistent or recurring pain
of the patient without comparing the preoperative and final
follow-up MRIs. Finally, our data analyses may have contained
recall bias as the medical records were retrospectively reviewed.

Conclusion

The nail-sparing and sub-nail bed approach to glomus tumor
is a good operation technique for removing subungual glomus
tumors with minimal postoperative nail deformities and pain
through its advantage of the minimized manipulation of the
nail plate, nail bed, and germinal matrix.
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