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Abstract

BACKGROUND

Cervical necrotizing fasciitis (CNF) is a rare, aggressive form of deep neck space
infection with significant morbidity and mortality rates. Serial surgical debridement
acts as the cornerstone of CNF treatment; however, it often results in defects requiring

complex reconstructions.

CASE SUMMARY

We report two cases in which the keystone flap (KF) was used for CNF defect coverage:
Case 1, an 85-year-old patient with CNF in the anterior neck, and Case 2, a 54-year-old
patient with CNF in the posterior neck. Both patients received empirical intravenous
antibiotic therapy and underwent serial debridement, enabling adequate wound
preparation and stabilization. The final defect size measured 5.5 x 12 cm in Case 1 and 6
x 11 cm in Case 2. For defect coverage, we employed an 8 x 19 cm Type II KF based on
perforators from the superior thyroid artery in Case 1 and a 9 x 18 cm Type II KF based
on perforators from the transverse cervical artery in Case 2. Both flaps showed complete
survival. No postoperative complications occurred in both cases, and favorable

outcomes were observed at 7- and 6-month follow-ups in case 1 and 2, respectively.

CONCLUSION
We effectively treated CNF-associated defects using the KF technique; KF is viable for

covering CNF defects in carefully selected cases.

Key Words: Fasciitis; Necrotizing; Debridement; Plastic surgery; Dermatologic surgical

procedures; Case report

Cho W, Jang EA, Kim KN. Reconstruction of cervical necrotizing fasciitis defect with
the modified keystone flap technique: A report of two cases. World | Clin Cases 2024; In

press




Core Tip: Cervical necrotizing fasciitis (CNF) is associated with rapid tissue destruction
and mortality; hence, early diagnosis and prompt treatment are necessary. However,
serial debridement of necrotic tissues often leads to defects that complicate
reconstructions, necessitating the selection of an appropriate reconstruction method.
This study, therefore, reports our experiences using the modified keystone flap (KF)
technique for CNF defect coverage in two patients. The modified KF technique may
serve as an effective reconstructive option for neck defects, owing to its reliable and

favorable outcomes in selected cases with small- to moderate-sized defects.

alTRODUCTION

Necrotizing fasciitis (NF) is a relatively uncommon but life-threatening soft tissue
infection with significant mortality, even if optimal treatment is administered![!-6l.
Cervical NF (CNF) is a severe soft tissue infection characterized by rapidly progressive
necrosis of the fascia and subcutaneous tissues along cervical fascial planes,
predominantly affecting the face and neck areas™7l. This condition can lead to
extensive gangrene and abscess formation in the deep neck spacell7l. Because of the
rapid tissue destruction associated with CNF, early diagnosis and prompt management
are crucial. Interventions such as securing the airway, administering empirical broad-
spectrum intravenous antibiotics, and performing aggressive surgical debridement are
essential to achieve improved outcomes and overall survivall-7l.

The indispensable serial debridement of necrotic tissues often results in defects that
present challenging reconstruction scenarios. To address these issues, surgeons must
carefully select appropriate reconstructive options based on the size and depth of the
defectsl8l. Skin grafts may be considered for superficial defects, whereas local flaps are
suitable for small- to moderate-sized defects with exposed underlying structures!®°l. In
cases with extensive complex defects, free flaps are often preferred; however, all
decisions are made on a case-by-case basis8l. In this context, we report our experiences

with the modified keystone flap (KF) technique for CNF defect coverage in two cases.




We theorize that this technique can be a valuable option in the management of such
challalging scenarios.

This study was approved by the Institutional Review Board of Konyang University
Hospital (approval number: 2020-07-015-01). All research procedures were performed
in accordance with the ethical guidelines of the 1975 Declaration of Helsinki. Written
informed consent was obtained from all patients for the publication of this case report

and accompanying images.

CASE PRESENTATION

Chief complaints
CASE1
An 85-year-old man presented with CNF in the anterior neck area.

CASE 2

A 54-year-old man presented with CNF in the posterior neck area.

History of present illness

CASE1

The patient exhibited rapidly progressive swelling and inflammation in the right cheek
and neck following a tooth extraction.

CASE2

The condition rapidly progressed, following the occurrence of a tiny folliculitis on the

posterior neck area.

History of past illness

CASE1

The patient reported multiple comorbidities, including diabetes mellitus, hypertension,
and chronic renal failure.

CASE 2




The patient had several underlying conditions,

mellitus, and chronic renal failure.

Personal and family history
CASE1
There was no family history of similar diseases.

CASE2

There was no family history of similar diseases.

Physical examination
SE1
Not applicable.

CASE2
Not applicable.

Laboratory examinations
CASE1

Not applicable.

CASE 2

Not applicable.

Imaging examinations

CASE1

including hypertension, diabetes

Contrast-enhanced computed tomography (CT) scan showed diffuse thickening of the

platysma muscle and subcutaneous fat stranding, as well as significant swelling in the

right mastication space and parotid space, indicative of cervical necrotizing fasciitis

(Figure 1).
CASE2




Contrast-enhanced CT scan showed heterogeneous enhancement in the right occipital
area and adjacent posterior neck region. In addition, it revealed diffuse thickening of
the surrounding subcutaneous tissue and fat stranding; these findings are consistent

with the presence of CNF (Figure 4).

FINAL DIAGNOSIS
CASE1

Based on these examinations, we considered a diagnosis of CNF in the anterior neck
area.

CASE2

Based on these examinations, we considered a diagnosis of CNF in the posterior neck

area.

TREATMENT

CASE1

Empirical broad-spectrum intravenous antibiotic treatment was administered, and
serial debridement was performed over a 2-week period. Following adequate wound
preparation, a flap surgery was planned for defect coverage. The final size of the defect
post-debridement was 5.5 cm x 12 cm. We designed an 8 cm *x 19 cm KF, based on
perforators from the superior thyroid artery (Figure 2). The defect was effectively
managed using the modified Type II KF, which involved division of the deep fascia
along the entire circumference line of the flap. The flap survived completely, without
any complications.

CASE2

Empirical broad-spectrum intravenous antibiotic treatment was administered, and
serial debridement performed over a 2-week period. Following adequate wound
preparation, flap surgery was planned to address the defect. The final size of the defect
post-debridement was 6 cm x 11 cm, and a deep dead space was identified inside the

defect. We designed a 9 cm x 18 cm-sized KF, based on perforators from the transverse




cervical artery (Figure 5). The defect was effectively covered with the modified Type II

KF, and the flap showed complete survival without any complications.

OUTCOME AND FOLLOW-UP
CASE1

At the 7-month follow-up, the patient demonstrated a favorable functional outcome,
showing no limitation in neck movement. Moreover, the patient expressed satisfaction
with the final aesthetic result (Figure 3).

CASE2

At the 6-month follow-up, the patient demonstrated a favorable functional outcome,
with no limitations in neck movement. In addition, the patient expressed satisfaction

with the overall outcome.

DISCUSSION

NF predominantly occurs in the extremities, perineum, or trunk, with occurrence in the
head and neck region accounting for approximately 10% of all casesl467l. CNF in the
head and neck is often caused by odontogenic abscesses resulting from dental caries or
chronic periodontitis(™+7l. Additionally, CNF may develop as a secondary infection
following trauma or upper respiratory infections!’47l. In the cases presented in this
study, one CNF case had an odontogenic cause, whereas the other was secondary to a
skin infection.

Several risk factors have been associated with NF, including diabetes mellitus,
hypertension, myxedema, alcoholism, arteriosclerosis, advanced age, chronic renal
failure, malnutrition, and metastatic cancer(-467]. Notably, both cases in this report
showed some of these risk factors, including diabetes mellitus, hypertension, and
chronic renal failure.

CNF management depends on the early initiation of broad-spectrum antibiotics
and aggressive serial surgical debridement(67]. These strategies can decelerate the rate

of tissue destruction and enhance the overall survival rate. However, serial




debridement often results in defects that require reconstructive procedures, including
skin grafts and flap coveragel4571.

For superficial defects of any size that do not expose underlying structures, skin
grafting is a straightforward and effective reconstructive option/®?l. Nevertheless, the
procedure has some limitations, such as potential skin color and texture mismatches,
vulnerability to shearing and friction forces, contour deformity, and potential donor site
morbidityl89]. In cases of deep defects involving exposed underlying structures, flap
coverage is imperative for providing protective, durable tissue layers/®?l.

As previously mentioned, local flaps are suitable for small- to moderate-sized
defects, as in our cases. Some studies have demonstrated the application of various local
flaps, including the trapezius, pectoralis major muscle, deltopectoral, bilobed
fasciocutaneous, and perforator-based fasciocutaneous flaps!®191.

The KF has emerged as a widely utilized reconstructive modality for various
defects, serving as both a primary and alternative option, regardless of the defect’s
locationl891112]_ This preference can be attributed to its definite advantages, including a
simple and easily adjustable design to match specific defects, ease of reproducibility,
and minimal learning curve for surgeonsl&11.12],

Numerous studies have demonstrated the effectiveness of KF reconstruction in
the neck region/®'315, Notably, our senior author has previously demonstrated
successful application of KF for defect coverage in the posterior neck and lower
occipital scalpl®l.

The neck area is rich in perforators, providing an excellent resource for KF
advancement flapsl®l. The anterior neck has perforators arising from the superior and
inferior thyroid arteries, while the posterior neck has perforators originating from the
occipital and transverse cervical arteries. Owing to its multi-perforator-based nature,
the KF can take full advantage of these abundant perforators in the neck region, making
it a safe and reliable choice for reconstructive purposes.

Figure 6 illustrates the regions of perforators in the neck area and representative

design of the KF for neck defects, including the cases presented in this study. For




anterior neck defects, KF based on perforators from the superior thyroid, inferior
thyroid, and transverse cervical arteries can be employed, whereas for posterior neck
defects, KF based on perforators from the occipital and transverse cervical arteries is
utilized.

In our cases, we utilized the modified Type II KF, which involves a complete
division of the whole circumferential deep fascia along the flap boundary!®l. This
modified approach offers enhanced flap movement compared to the original Type II
KF, where deep fascia division is limited along the outer curvilinear line of the flap®16l,
By dividing the investing layer of deep cervical fascia along the entire circumference of
the flap, we achieved sufficient flap movement to effectively cover the defectsl®1°l.

Previous studies have demonstrated the tension-reducing effect of KF
reconstruction, primarily attributed to deep fascia division(*12l. We believe that this
tension-reducing effect facilitated wound closure with minimal tension, which is crucial
for neck defect coverage. Therefore, no postoperative wound complications or

limitations in neck movement were observed in the cases reported here.

CONCLUSION

This study presents successful cases of CNF defect coverage using the modified KF

hnique and provides illustrative figures (Figure 6) to enhance reader comprehension.
To the best of our knowledge, this study is the first case report of CNF defect
reconstruction using the modified KF in Korea. We suggest that the modified KF
technique may serve as an effective reconstructive option for neck defects owing to its

reliable and favorable outcomes in selected cases with small- to moderate-sized defects.
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