Keystone flap for reconstruction of ulnar
side defect of the hand: a case report

Archi f H Mi
rchives of Hand and Microsurgery In Chang Koh, Jong Hyup Kim, Hoon Kim, Soo Yeon Lim

Department of Plastic and Reconstructive Surgery, Myunggok Medical Research Institute,
Konyang University Hospital, College of Medicine, Konyang University, Dagjeon, Korea

N

Check for
updates

Case Report

pISSN 2586-3290 - elSSN 2586-3533
Arch Hand Microsurg 2022;27(3):217-221
https://doi.org/10.12790/ahm.22.0004

Received: February 26, 2022
Revised: April 21, 2022
Accepted: June 17, 2022

Corresponding author:

Soo Yeon Lim

Department of Plastic and
Reconstructive Surgery, Myunggok
Medical Research Institute, Konyang
University Hospital, College of Medicine,
Konyang University, 158 Gwanjeodong-
ro, Seo-gu, Daejeon 35365, Korea

Tel: +82-42-612-2350

Fax: +82-42-600-6057

E-mail: Isean84@gmail.com

ORCID:
https://orcid.org/0000-0002-2954-2191

© 2022 by Korean Society for Surgery of the Hand,

Korean Society for Microsurgery, and Korean So-
ciety for Surgery of the Peripheral Nerve.

@ This is an open-access article distributed under

the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.
org/licenses/by-nc/4.0f), which permits unrestrict-
ed non-commercial use, distribution, and repro-
duction in any medium, provided the original work
is properly cited.

www.handmicro.org

Soft tissue defects of the hand may present in various forms and are often challenging
to treat. The goal of surgical hand reconstruction includes both functional and aes-
thetic aspects. The keystone-design perforator island flap is a multi-perforator ad-
vancement flap with a safe flap harvesting technique, reliable blood supply, minimal
donor site morbidity, and a simple dissection process that obviates the need for micro-
surgical techniques. Our patient was an 85-year-old man with squamous cell carcino-
ma on the left-hand ulnar side. The patient had difficulty in ambulation and used the
affected area of the hand to stand up. Thus, we planned reconstruction using an ome-
ga-variant type B keystone flap to further reduce tension during flap insetting and to
provide sufficient padding that would protect against excessive pressure postopera-
tively. The flap and donor site were closed primarily, without any postoperative com-
plications. The patient was satisfied with the outcome after 19-month follow-up.
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Introduction

Soft tissue defects of the hand often occur due to trauma, infection, burns, and
tumor resection. Skin cancer of the hand may present in a variety of forms and is
often challenging to treat. The goal of surgical hand reconstruction includes both
functional and aesthetic aspects. Defect coverage is challenging because
multi-vector tension forces can affect wounds. In addition, the ulnar side of the
hypothenar area is the weight-bearing part of the hand, and adequate wound clo-
sure is needed to be stable to withstand pressure.

Keystone-design perforator island flap is a multi-perforator advancement flap
that was first reported by Behan in 2003 [1] and is used as an option for recon-
struction. This flap has a safe flap harvesting technique, reliable blood supply,
minimal donor site morbidity, and a simple dissection process that obviates mi-
crosurgical techniques. Since the introduction of the keystone flap (KF), several
modifications have been made to effectively reconstruct soft tissue defects of vari-
ous sizes and shapes.

Herein, we suggest a modified KF method for successfully reconstructing ulnar
side defects of the hand caused by skin cancer resection, without causing aesthetic
and functional discomfort.

Written informed consent was obtained for publication of this case report and
accompanying images.
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Case report

An 85-year-old man with squamous cell carcinoma of the ul-
nar side of his left hand visited our department. Initially, the le-
sion was diagnosed as an atypical squamous epithelial lesion
on a punch biopsy, so we performed excision. After excision,
the defect size was 1.5 x 2.5 cm (Fig. 1). The patient had diffi-
culty in ambulation and was accustomed to getting up using
the affected area of the hand. Therefore, the area was frequent-
ly affected by the patient’s weight. Considering that the affect-
ed area would be continuously pressed and rubbed, sufficient
padding was required; therefore, flap surgery was selected over
skin graft for reconstruction of the defect. We planned recon-
struction using omega (Q)) variant type B KF to further reduce
tension during flap insetting and to provide sufficient padding
to protect against excessive pressure postoperatively. Accord-
ingly, Q) variant type B KF was applied by performing addition-

al rotational movements to further minimize the tension ap-
plied to the flap. The flap and donor were closed primarily,
without any postoperative complications or injuries of the dor-
sal cutaneous branch of the ulnar nerve or the branch of the
basilic vein. In addition, although the patient was elderly with
poor skin elasticity, he did not complain of discomfort associat-
ed with severe sagging or tightness of the postoperative skin.
However, the final pathology confirmed the involvement of
the distal margin in in situ squamous cell carcinoma. There-
fore, an additional skin excision with a safety margin of 4 mm
was performed at the distal margin (Fig. 2). Even with an addi-
tional small skin defect, sufficient padding could be provided
because KF was already performed; thus, we decided to per-
form a simple skin graft. The skin defect was covered with a
tull-thickness skin graft, with the wrist as the donor site.
Finally, the wound healed successfully, and a free margin on
the malignant tumor was confirmed. Wound recovery was

Fig. 1. Clinical photographs. (A) A 85-year-old male patient had a skin lesion in the lateral hypothenar area of the left hand. We
supposed his lesions to be cancerous and planned an excisional biopsy. (B) After performing excision of the skin lesions, defect size was 1.5
x 2.5 cm’. A 4.0 x 5.5 cm’-sized keystone flap (KF) was designed on the lateral side of the defect. (C) We used the Q-variant type IIB KF
for coverage. (D) The postoperative photograph showed flap insetting with coverage of the dependent portion.
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Fig. 2. (A) Previous flap site was identified to be a malignant lesion in the pathology examination. We planned further surgical
management with a safety margin of 4 mm. (B) After performing further wide excision of the skin lesions, the defect was observed in the
previous area of keystone flap (Q-variant double-arm portion). (C) We used skin graft for coverage of defects to prevent contracture. (D)
A postoperative photograph shows the donor site (wrist) in the ipsilateral area.

completed without complications or hand dysfunctions. The
patient was satisfied with the outcome after 19-month fol-
low-up, and no cancer recurrence was observed (Fig. 3).

Discussion

KF can be used by beginners and experienced surgeons be-
cause it is a relatively easy and quick technique. It is also used
for the reconstruction of various defects, in most cases in a sin-
gle stage [2]. KF is clinically used in a variety of anatomical fea-
tures, including the trunk, limbs, perineum, and head and
neck. In particular, when reconstructing a skin cancer defect, it
is possible to cover a large defect using only the surrounding
tissue without using a separate donor site [3].

Reconstructing hand defects with KF minimizes contracture
caused by postoperative scarring and lowers the pliability of the
skin, thereby minimizing the dysfunction of the hand [4]. As it

https://doi.org/10.12790/ahm.22.0004

is important to apply the proper reconstruction method for
each patient, the KF can provide adequate coverage of the area
irritated by personal behavioral habits. Thus, the patient can
recover satisfactorily without discomfort.

In our case, we considered securing the stability of the flap as
the top priority. KF proceeds with dissection by dividing each
layer and reducing the tension applied to the flap, as previously
described [5,6]. Among modified KFs, the Q variant type B KF
technique has the advantage of additional rotational move-
ment, which further minimizes the tension applied to the flap
[7,8].

Although we achieved successful coverage of the dependent
portion of the hand defect, our study had limitations. The post-
operative pathology of the first surgery was identified as the
margin involved. This inevitably required an additional wide
excision that involved a portion of the flap. However, this did
not affect the survival of the existing flap, and we completed
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Fig. 3. (A) Postoperative photograph after a 19-month follow-up shows satisfactory results and functional outcomes with no contracture
of the dependent portion. (B) It was confirmed that motion was not restricted and normal functioning was not hindered. (C) The getting-
up position that the patient often assumed showed no discomfort after surgery. (D) The donor site of the graft successfully healed.

the second surgery using a small full-thickness skin harvested
from the ipsilateral wrist. Nevertheless, our case presents an
optimal non-microsurgical approach for hand defect recon-
struction.

In conclusion, using our selected strategy of the modified KE,
we successfully reconstructed the defect in the dependent part
of the hand. We suggest that the modified KF is a good option
for oncological reconstruction of the hand.
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