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Objective: Refractory port-wine stain (PWS) usually contains hypertrophic, nodular lesions or severe scars due to improper
treatment, making surgical treatment a necessity. This study aims to introduce our experiences in surgical management of refractory
PWSs in the scalp and face.

Methods: From January of 2013 to September of 2018, 25 patients with refractory PWSs in the scalp and face received surgeries in
our department. Clinical manifestation of the disease, the surgical procedures and postoperative complications were reviewed. A Visual
Analog Scale (VAS) was applied to evaluate the outcomes.

Results: In this study, surgical procedures included serial resection (4 cases), complete resection followed by local flap transplantation
(6 cases) or skin grafting (7 cases), and two-staged surgeries using expanded flaps (5 cases) or expanded prefabricated flap (3 cases).
All the skin grafts and flaps survived well. Follow-up evaluation with VAS showed that most patients were satisfied with the surgery.
Conclusion: The surgical procedures should depend on the site, area and type of the lesions and patients’ personal requirement.
Individualized surgical treatment of refractory PWSs achieved satisfactory results in re-establishing symmetric facial contour and
improving the overall appearance.
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Introduction

Port-wine stain (PWS) is a common type of capillary malformation, which has an incidence of 0.3-0.5% in neonates with
equal sex distribution.” Although PWS can be found anywhere in the body, it most frequently occurs in the head and
neck. By the age of forties, about two-thirds of the patients will develop darker, hypertrophic, or nodular lesions® which
may significantly influence patients’ appearance and health and increase the difficulty of treatment.

Conventional therapies, including sclerotherapy, cryotherapy, and radiotherapy, have been abandoned due to high
incidence of serious complications. Laser therapy, such as pulsed dye laser (PDL) and photodynamic therapy (PDT), is
now regarded as the mainstream treatment for PWS. It is reported that PDT can be as effective as 585-nm PDL in treating
pink flat lesions in children.> However, the proportion of complete remission is still less than 20% in PDL therapy.* ® In
addition, 20-30% of PWS lesions are not sensitive or responsive to PDL treatment.” Although PDT represents
a promising alternative to PWS, its limited cure rate (around 30%) and relatively higher incidence of complications
such as skin ulceration and scar formation have restricted its wider application.®'°

For refractory PWSs that are ineffective to common therapies and accompanied with severe scars and/or pigmentation
due to inappropriate treatment, surgeries are usually the ultimate choice. This study introduced our experiences in the
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surgical treatment of refractory PWSs in the scalp and face to summarize the common operative techniques and propose
individualized surgical strategies.

Methods

General Data

The study was approved by the Ethics Committee of Jinling Hospital (registration number: 2013NZKY-011-01) and the
study complies with the Declaration of Helsinki. Informed consent for the treatment and the publication of images was
obtained from all the patients, and the diagnosis of PWS was made based on the medical history, clinical manifestation,
and physical examination.

Operation Methods

The choice of operation methods was dependent on the site, area, type of the lesions as well as patients’ personal
requirement. For lesions in the scalp, skin grafting was the most frequently used procedure. When the lesions were
in the face, for small lesions (less than 10% of the face) in covert areas, such as naso-labial groove, serial resection
was the first choice. The width of each resection was decided by the tension of surrounding soft tissues. While for
small lesions in conspicuous areas, local flaps were applied to achieve better appearance. For extensive lesions
involving almost or over half of the face, medium-thickness or full-thickness skin grafts were used to repair the
wound regardless of the site of the lesion. For medium size lesions (10%~50% of the face) in areas with high
mobility, both local flaps and tissue expansion can be chosen. For medium size lesions that are adjacent to critical
facial structures like nose, eyes and lips, tissue expansion was preferred. For medium size lesions in midfacial area
(ie, nose, medial cheek, and upper lip), especially in patients with high cosmetic requirement, the expanded
prefabricated flap was preferred.

The goal of surgical treatment is to remove pathological tissues to the greatest extent to restore symmetrical facial
contour. The shape and function of important organs should be maintained to the maximum extent to achieve the best
aesthetic appearance. Preoperative design was established according to the size of the lesions and involvement with the
vital organs. Intraoperative injection of tumescent fluid can reduce bleeding and increase the safety of operation. The
surgical incision should be made inside the hairline or skin wrinkles. Major vessels, branches of facial nerve, and muscles
of expression should be protected with extreme caution. Surgeons are supposed to follow the principles of plastic and
aesthetic surgery and use tension-reduced sutures to achieve better cosmetic results.

Follow-Up Assessment

Clinical manifestation, operation procedures, and immediate and late postoperative complications were recorded. Anti-
scar therapies were routinely applied for all the patients postoperatively. Patients were followed up every 3 months and
the follow-up lasted for 6 months to 24 months with an average time of 8.6 months. Representative photographs were
used for cosmetic evaluation. Patients’ satisfaction was evaluated by comparing preoperative and the latest follow-up
photographs using modified Visual Analog Scale (VAS) (Table 1). Make-up was allowed when photos were taken.

Table | Evaluation of Cosmetic Results by Modified Visual Analog Scale

Male Female

No 14 I
Score

5 | am completely satisfied with my repair 3 2

4 | am very pleased with my repair;, and notice considerable improvement 8 4
3 The repair is just okay 3 4

2 | am somewhat disappointed with the result 0 |

| | am very disappointed and dissatisfied with the result 0 0
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Results

From January of 2013 to September of 2018, 25 patients with refractory PWSs in the scalp and face received surgeries.
Eleven of them were male patients and 14 were female. The initial treatment age ranged from 18 to 58 years. Lesion area
ranged from 2.5cm? to 260cm?, some of which might significantly affected the appearance and caused vision and speech
dysfunction. The lesions were distributed in the scalp (4 cases), frontal and temporal skin (6 cases), cheeks (7 cases), lips
(6 cases), or multiple regions (2 cases). All patients underwent non-surgical treatment before surgery, including pulsed
dye laser treatment (15 cases), photodynamic therapy (6 cases), and superficial radiotherapy (4 cases). Previous
treatments did not achieve satisfactory therapeutic effects or even resulted in severe complications such as scar
hypertrophy and pigmentation. The details can be seen in Table 2. In this study, surgical procedures included serial
resection (4 cases), complete resection followed by local flap transplantation (6 cases) or skin grafting (7 cases), and two-
staged surgery applying expanded flaps (5 cases) or expanded prefabricated flap (3 cases).

Table 2 An Overview of the Cases Included in the Study

Patient | Gender | Year | Site Treatment History Current Treatment

| M 55 Right upper lip PDL Surgical excision and local flap

2 M 26 Scalp PDL Surgical excision and skin grafting

3 M 38 Frontal and temporal skin | Radial therapy Serial resection

4 M 29 Scalp PDL Surgical excision and skin grafting

5 M 36 Frontal and temporal skin | PDT Surgical excision and expanded flap

6 M 45 Multiple regions Radial therapy Surgical excision and skin grafting

7 M 37 Left cheek PDL Surgical excision and expanded prefabricated flap
8 M 42 Frontal and temporal skin | PDL Serial resection

9 M 18 Lower lip PDL Surgical excision and local flap

10 M 27 Right cheek PDT Surgical excision and expanded prefabricated flap
I M 51 Multiple regions PDL Surgical excision and skin grafting

12 F 58 Right cheek PDL Surgical excision and skin grafting

13 F 32 Left cheek Radiotherapy and cryotherapy | Surgical excision and expanded flap

14 F 22 Right cheek PDT Surgical excision and expanded prefabricated flap
15 F 29 Scalp PDT Surgical excision and skin grafting

16 F 42 Frontal and temporal skin | PDL Serial resection

17 F 50 Upper lip PDL Surgical excision and local flap

18 F 36 Scalp PDL Surgical excision and skin grafting

19 F 44 Right lower lip PDL Surgical excision and local flap

20 F 46 Frontal and temporal skin | PDT Surgical excision and expanded flap

21 F 34 Left cheek PDL Surgical excision and expanded flap

22 F 37 Upper lip PDL Surgical excision and local flap

23 F 45 Frontal and temporal skin | PDL Surgical excision and expanded flap

24 F 53 Lower lip Radial therapy Surgical excision and local flap

25 F 29 Left cheek PDT Serial resection

Abbreviations: M, male; F, female.
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All the patients recovered well after the operations. All skin grafts and flaps survived well. There were no serious
complications such as wound dehiscence or hematoma. For patients treated with tissue expanders, no infection,
tissue expander exposure or rupture was observed. Partial necrosis at the edge of the skin grafts occurred in three
cases, but the wound eventually healed with comprehensive wound management. Flap necrosis did not occur in any
case. One case received another surgery to treat scar hypertrophy. Another case underwent skin grafting to treat
lower eyelid ectropion caused by scar contracture.

At the end of follow-up, 68% (17 cases) of the patients were satisfied or very satisfied (sores of 4 and 5) with
their aesthetic appearance, only one of the female patients was disappointed with cosmetic results (Table 1). Some
female patients scored higher after wearing makeup.

Figures 14 present three typical cases.

Figure | Case |. A 58-year-old female had large area of hypertrophic and nodular PWS in the right face which was resistant to PDL therapy. The majority of the lesions was
removed, and medium-thickness skin grafting was used to repair the wound in the first-stage operation. The skin grafts survived well. Eight months later, secondary
procedure was performed to relieve lower eyelid ectropion caused by scar contracture. (A and B) Preoperative views. (C and D) Postoperative views three years later.
Evaluation result was “very satisfied (score of 5)”.
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Figure 2 Case 2. A 55-year-old male had hypertrophic PWS in the right upper lip which was accompanied by ulceration and infection. The lesions were completely
removed, and an abbé flap was used to repair the wound in the first-stage operation. The flap survived well. Two weeks later, secondary procedure was performed to divide
the pedicle. (A) The preoperative view. (B) The intraoperative view. (C) One week after the first-stage operation. (D) The flap survived well and was ready to undergo the
pedicle division surgery. (E) The flap pedicle was successfully divided. (F-G) Postoperative views three months later. Evaluation result was “very satisfied (score of 5)”.

Discussion

Port-wine stain (PWS) is a congenital vascular malformation composed of dilated vessels located within the superficial
dermal vascular plexus. It frequently occurs in head and neck of infants, especially in areas innervated by the trigeminal
nerve, presenting as a pink to red flat macula initially, with no obvious gender difference in the incidence.'"'? The etiology
of PWS remains unknown, possibly associated with factors such as abnormal neurovascular distribution and gene
mutations including GNAQ, RASA1, and EPHB4 mutations.'*'® Head and neck lesions tend to be darker and undergo
hypertrophy or nodule formation over time.'” In a few cases, the lesions can be extremely worsened with grape-like or
tumor-like appearance.

Refractory PWSs were characterized by hypertrophic and/or nodular lesions which were often accompanied by severe
scar and/or pigmentation and were not responsive to conventional treatment. They are often located in the face and scalp,
requiring delicate excision and repair. For individuals diagnosed as refractory PWSs, the appearance can only be
effectively improved by surgical management.

Local flaps can be an alternative to wound repair if the incision cannot be sutured directly. If local flaps are not
suitable for larger lesions or the patient is reluctant to take the risk of flap necrosis but willing to withstand a longer
treatment period, serial resection can be used. For lesions adjacent to crucial facial structures like eyebrows, eyelids,
nose, etc., local deformation may occur in the early stage after resection, but often can gradually recover over time. If
the risk of obvious deformation after surgery is estimated to be very high, other surgical methods should be
considered.

Skin grafting is suitable for patients with extensive or irregular lesions, which involve multiple facial structures
like eyebrows, eyelids, lips, and nose. Skin grafting in face requires higher survival rate, lower contractility and less
pigmentation, where full-thickness skin grafts are often used to achieve the best cosmetic results. However,
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Figure 3 Case 3. A 32-year-old female had PWS with obvious scars and pigment anomalies in the left face after superficial radiotherapy and cryotherapy. The tissue
expander (rated capacity:100mL) was placed adjacent to the lesion in left cheek in the first-stage surgery. Regular expansion lasted for 93 days with a final capacity of 252mL.
The lesion was removed and repaired by the expanded flap in the second-stage operation. The flap survived well. (A and B) Preoperative views. (C and D) Postoperative
views one year later. Evaluation result was “very satisfied (score of 5)”.

hyperpigmentation and scar proliferation in recipient sites is usually inevitable. Therefore, for patients with
extensive lesions but lower cosmetic expectations and some elderly patients, this relatively simple, economic and
safe surgical procedure is recommended.

Patients with medium size lesions can achieve satisfactory results by tissue expansion. The tissue expander is
generally placed below the subcutaneous layer in the cheeks, forehead, cervico-mandibular, or scalp. Tissue expanders
should be placed where the appearance and function of important organs can be maintained to the maximum extent. For
large lesions that cannot be repaired by single expansion, repeated expansion should be considered. Although tissue
expansion compensates for some of the shortcomings of skin grafting, it still has some limitations including longer
treatment course, higher requirement for patients’ cooperation, and higher postoperative nursing demands. Therefore,

1532 " Clinical, Cosmetic and Investigational Dermatology 2022:15
Dove


https://www.dovepress.com
https://www.dovepress.com

Dove Wang et al

Figure 4 Case 4. A 22-year-old female had PWS with obvious scars and pigment anomalies in the right face after photodynamic therapy. Expanded prefabricated flap was
used. The right temporoparietal fascial flap was harvested in the first-stage operation and placed under the pre-separated flap in the neck. Rated capacity of the expander
was 200 mL. Regular expansion lasted for | 14 days with final capacity of 392mL. The expanded prefabricated flap was transferred to the wound through subcutaneous tunnel
after the removal of lesion in the second-stage operation. The flap survived well. (A) Preoperative lateral view. (B) Preoperative marking of the frontal and parietal branches
of the superficial temporal vessels and operation design. (C) Lateral view before the second-stage operation. (D) Postoperative view with make-up two years later.
Evaluation result was “very pleased (score of 4)”.

tissue expansion should be considered first only for younger patients with moderate lesions and higher cosmetic
requirement.

If the lesions were in midfacial area (nose, medial cheek, and upper lip), it is difficult to provide a flap with reliable blood
supply by conventional tissue expansion. Some surgeons use multiple expanded flaps in a single surgery to repair the
wound, but the connecting area of different flaps will result in poor appearance. Fortunately, research and clinical practice
have shown that expanded prefabricated flaps with superficial temporal vessels transferred to the neck is a feasible
method.'® The preoperative marking of the frontal and parietal branch of the superficial temporal vessels should be
performed carefully. When the superficial temporal vascular bundle is isolated during operation, the vessel trunk should
be cautiously protected to ensure that the arterial blood supply and venous return of the flap are not impaired. The fascial
flap was fixed beneath the skin flap in the neck. In this group of patients, no flap necrosis or venous return blockage after
operation was observed. The expanded prefabricated flap achieved better cosmetic results. The expansion and
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prefabrication of a super-thin skin perforator flap can possibly provide a super-thin skin flap that can be used for
reconstruction of larger defects, achieving better cosmetic results than traditional prefabricated flaps.'®

Opverall, the etiology of PWS has not been fully understood and the treatment of PWS is still developing. It has been
reported that site-specific pharmaco-laser therapy, which combines conventional laser therapy with the administration of
thermosensitive drug delivery system may enhance PWS blanching.?’ Also, some research showed that rapamycin can
improve the outcomes of PWS as adjunctive therapy.”’ These novel therapies can be considered as alternative options.

There are also some limitations of the study. The follow-up time is relatively short. Long-term outcomes needed to be
added to evaluate the therapeutic effects in future studies. Also, the details of previous treatment in other hospitals were
not accessible and were not included in the study. In addition, only surgeries were applied in these patients. Combined
therapies of both surgeries and consequent laser therapies for residual lesions may improve the outcome and should be
further studied.

Conclusion

In conclusion, for refractory PWSs in the scalp and face, surgeons should choose appropriate surgery methods according
to the site, area, type of the lesion and patients’ preference, among which the area and site being the most critical factor.
For small lesions, simple resection, serial resection and local flaps are often applied; for medium size lesions, expanded
flaps or expanded prefabricated flaps are better choices; while for extensive lesions involving multiple facial structures,
skin grafting is an easy and effective method.
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