
Received: December 16, 2021. Accepted: January 2, 2022
Published by Oxford University Press and JSCR Publishing Ltd. All rights reserved. © The Author(s) 2022.
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For commercial
re-use, please contact journals.permissions@oup.com

Journal of Surgical Case Reports, 2022;1, 1–3

https://doi.org/10.1093/jscr/rjac004

Surgical Technique

surgical technique

A novel technique for forehead and eyebrow
reconstruction using a temporal hairline flap combined
with a free forearm flap: a report of two cases
Masakatsu Hihara*, Rina Hikiami, Toshihito Mitsui, Natsuko Kakudo, Maki Okamoto, Atsuyuki Kuro and Kenji Kusumoto

Department of Plastic and Reconstructive Surgery, Kansai Medical University, Osaka, Japan
*Correspondence address. Department of Plastic and Reconstructive Surgery, Kansai Medical University, 2-5-1, Shin-machi, Hirakata, Osaka 573-1010, Japan.
Tel: +8172-804-0101 (extension no. 2610); Fax: +8172-804-2031; E-mail: hiharams@hirakata.kmu.ac.jp

Abstract

We herein report a novel technique for managing large forehead skin defects that include the eyebrows and upper eyelid. Case 1 was
of a 55-year-old woman with an eccrine carcinoma (T2N0M0) at the right forehead, resulting in a skin defect 15 cm in diameter. Case
2 was of an 81-year-old man with a malignant peripheral nerve sheath tumor (T1a N0M0) at the left forehead, resulting in a skin
defect 18 cm in diameter. A pedicled temporal hairline flap and free forearm flap were combined and placed on the defect, and good
eyebrows and forehead morphology was ultimately achieved.

INTRODUCTION
Free flap surgery or the tissue-expander method is gen-
erally used for reconstruction of large forehead skin
defects associated with resection of malignant tumors.
However, when the eyebrow and upper eyelid are fur-
ther dissected, reconstructive procedures become more
complicated and the treatment period is extended. The
middle hair at the temporal hairline is similar to that
of the eyebrows in terms of hair flow, angle and density.
Combining a temporal hairline flap, which includes the
temporal hairline hair, with a free forearm flap can result
in aesthetic and functional reconstruction outcomes in
cases with complex, large forehead defects involving the
eyebrows and upper eyelids. This method is a novel and
useful reconstruction procedure that may shorten the
rehabilitation period and hospital stay duration.

CASE PRESENTATION
Case 1
A 55-year-old woman suffered from eccrine carcinoma
(T2N0M0 Stage II [UICC 7th]). Enlarged resection of the
forehead and medial right eyebrow was performed at
the subperiosteal level with a 25-mm margin around the
tumor. The pathological findings (HE-staining) are also
attached (Fig. 1).

The bare forehead was covered with a forearm flap and
the medial part of the right eyebrow was covered with a

Figure 1. Enlarged resection of case1 and the pathological findings.

temporal hairline flap on the parietal hairline. Because
the temporal hairline flap was raised as an island flap
for eyebrow reconstruction, the same-side superficial
temporal vessels were used as recipient vessels for eye-
brow reconstruction. As a result, the recipient vessel for
the free forearm flap had to be the opposite superficial
temporal vessels (Fig. 2).

Two weeks after surgery, the patient returned to work.
The condition at 8 weeks after surgery with no touch-
up procedures is shown. No obvious metastasis was
detected by whole-body computed tomography (CT), and
there were no issues with opening or closing the eyelids
(Fig. 3).

Case 2
An 81-year-old man suffered from malignant peripheral
nerve sheath tumor (MPNST) G3 T1aN0M0 Stage II (UICC
6th). Enlarged resection of the forehead, left eyebrow and
eyelid was performed at the subperiosteal level with a 30-
mm margin around the tumor. The pathological findings
(HE-staining) are also attached (Fig. 4).
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Figure 2. Intraoperative findings of case1 using a temporal hairline flap combined with a free forearm flap.

Figure 3. The condition at 8 weeks after surgery of case1 with no
touch-up procedures is shown.

Figure 4. Enlarged resection of case 2 and the pathological findings.

The bare forehead was covered with a temporary
artificial dermis and the left eyebrow and eyelid were
covered with a temporal hairline flap at the parietal
hairline. Since complete removal was confirmed on the
permanent pathological specimen, reconstruction of
the forehead with a free forearm flap was performed
4 weeks after the surgery. Because a temporal hairline
flap pedicled with frontal branch of superficial temporal
vessels was raised as a transposition flap for eyebrow

reconstruction, the same-side parietal branch of the
superficial temporal vessels was used as the recipient
vessel for the free forearm flap (Fig. 5).

The condition at 1 year after surgery with no touch-
up procedures is shown. No obvious metastasis was
detected by whole-body CT. Mild left eyelid dysfunc-
tion remains, but there is no corneal dysfunction
(Fig. 6).

DISCUSSION
Free flap surgery or the tissue-expander method is gen-
erally used for reconstruction of large forehead skin
defects associated with resection of malignant tumors.
However, when the eyebrow and upper eyelid are fur-
ther dissected, reconstructive procedures become more
complicated and the treatment period is extended. Pro-
cedures such as single-hair transplantation or coarse-
containing/vellus hair free skin grafting are commonly
reported for reconstruction of eyebrow defects. These
techniques can match the eyebrow hair flow and hair
angle, but the low engraftment rate of transplanted hair
remains a clinical challenge. In addition, these methods
are often not applicable when the transplant bed and
surrounding tissue have also been lost, such as after
extensive resection of a malignant tumor [1]. Although
subcutaneous island flap [2] and superficial temporal
artery flap [3] have been reported as flap-based eye-
brow reconstruction methods, they result in so-called
‘toothbrush’-like reconstructed eyebrows and are infe-
rior in terms of appearance because of the thick hair
and large skin angle [4]. The middle hair at the temporal
hairline is similar to that of the eyebrows in terms of
hair flow, angle and density as well as good compati-
bility between the thickness of the forehead skin and
the thickness of the forearm flap. Thus, combining a
temporal hairline flap with a free forearm flap can result
in aesthetic and functional reconstruction with complex,
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Figure 5. Intraoperative findings of case 2 using a temporal hairline flap combined with a free forearm flap.

Figure 6. The condition at 1 year after surgery of case 2 with no
touch-up procedures is shown.

large forehead defects involving the eyebrows and upper
eyelids [5].

There have been no reports of simultaneous recon-
struction of combined defects of the upper eyelid and
eyebrows, so this method will likely prove extremely use-
ful, as it can shorten rehabilitation period and hospital
stay duration.

CONCLUSIONS
The presently proposed reconstruction procedure using
a temporal hairline flap Combined with a free fore-
arm flap is extremely useful for covering large, com-
plex forehead defects including the eyebrows and upper
eyelids.
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