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ABSTRACT

Objective: The field of microsurgery is constantly striving for innovative reconstructive techniques that offer optimal outcomes. Among these tech-
niques, the keystone design perforator island flap (KDPIF) has emerged as a prominent solution, garnering substantial attention from surgeons
worldwide. Its versatility and simplicity make it a preferred choice for soft tissue reconstruction, regardless of the underlying etiology. In this study,
we aimed to share our clinical experience and report on the outcomes of the KDPIF reconstruction process, thereby contributing valuable insights to
the existing knowledge base.

Methods: This retrospective study analyzed 115 adult patients who underwent KDPIF reconstruction at our clinic over a 40-month period. Patients
included elective cases of soft tissue malignancies and chronic wounds, as well as emergency cases due to trauma-inflicted wounds. The surgical
technique involved meticulous flap planning based on the defect's orientation, adhering to relaxed skin tension lines. Outcome measures included
flap survival rate, postoperative complications, donor site morbidity, and scar assessment using the Manchester scar scale. By evaluating these pa-
rameters, we aimed to assess the efficacy and safety profile of the KDPIF technique, providing valuable insights into its clinical utility and outcomes.
Results: In our study cohort of 115 patients, male individuals constituted 73% of the participants, with an average age of 55.7 years. Notably, our find-
ings unveiled skin malignancies as the prevailing etiology for soft tissue defects. Localization analysis revealed that most defects were situated on the
trunk (49.6%), followed by the lower extremity (23.5%). Among the various reconstructive options available, Type Il KDPIF emerged as the predomi-
nant choice, employed in most cases (n=85), while type IV reconstruction was only required by two patients. Medium-sized defects, ranging from 16 to
50 cm?, represented a significant proportion, accounting for 47.8% of cases. Operative procedures exhibited an average duration of 56 minutes, with
no significant increase observed for larger defects. Postoperative complications occurred in 13.04% of patients, primarily manifesting as infections
and partial flap necrosis, which were predominantly managed conservatively. The average hospital stay was 4.7 days, and at the 6-month follow-up,
patients reported no incidences of flap sensitivity issues. Additionally, a mean Manchester scar scale score of 7.8 signified favorable results for the
patient cohort.

Conclusion: The KDPIF stands out as an efficient reconstructive technique, capable of addressing soft tissue defects in a single surgical procedure.
Notably, its simplicity and expediency contribute to its widespread adoption. Our study reinforces the expanding indications for the use of the KDPIF,
further emphasizing its clinical significance. The insights garnered from our clinical experience underscore the favorable outcomes associated with
this versatile flap, establishing it as a reliable tool in the armamentarium of soft tissue reconstruction. Future research endeavors are warranted to
explore and refine the application of the KDPIF in diverse clinical scenarios.

INTRODUCTION ic requirements of the defect and the available donor tissue in different
anatomical regions [8]. This exceptional flexibility amplifies the flap's util-
ity, empowering surgeons to master advancement, transposition, rota-
tion, and perforator-based reconstructions using a single technique.

The objective of this case series was to present an overview of our ex-
tensive experience in employing the KDPIF in our clinical practice thus far.
We aimed to delve into the fundamental principles, surgical techniques,
and modifications associated with this approach, while exploring its ver-
satility in addressing defects of varying sizes and anatomical regions.
Furthermore, we examined the simplicity of its execution, as well as its
inherent limitations, offering readers valuable insights into this remark-
able reconstructive tool.

Soft tissue defects present a significant challenge for plastic surgeons
due to their diverse etiology and complex nature, often requiring intri-
cate closure techniques. With the rising incidence of skin cancer and
trauma-related defects in recent years, there is an escalating demand for
effective defect coverage [1,2]. Surgeons worldwide have long sought an
optimal reconstructive method that can accommodate defects of varying
sizes and locations, while offering simplicity of execution, minimal com-
plications, and favorable aesthetic and functional outcomes. A pioneer-
ing solution emerged in 2003 with the introduction of the local island flap
by Behan [3], which rapidly gained global recognition within the field of
plastic surgery [4]. Over time, this technique has undergone several ad-
vancements and modifications, further enhancing its applicability. MATERIALS AND METHODS
Initially referred to as the arc flap, this ingenious approach earned its
current name due to its resemblance to the keystone of archways. The
keystone design perforator island flap (KDPIF) stands out among loco re- StUdy DeSign and Patients
gional flaps, boasting remarkable adaptability [3,5-7]. Its design, vascular  In this compelling retrospective investigation, we presented the out-
supply, and mobilization method can all be customized to suit the specif- comes of a comprehensive study involving 115 patients who underwent
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surgical procedures at our clinic. Throughout a continuous duration
spanning 40 months, these individuals underwent the implementation of
the KDPIF as their preferred modality for reconstructive interventions. All
participants included in this study were adults, surpassing the age of 18,
who provided informed consent for their respective surgeries. Crucially,
they were diligently monitored throughout the postoperative phase for a
minimum duration of 6 months.

While the primary focus of elective surgery revolved around patients
afflicted with soft tissue malignancies and chronic wounds, the scope
of this study also encompassed a subset of cases involving emergency
procedures for trauma-induced wounds. By incorporating this diverse
patient population, we aimed to provide a comprehensive evaluation of
the KDPIF's efficacy across a range of clinical contexts.

Surgical Technique

The flap was meticulously designed to align its long axis parallel to the
long axis of the defect, ensuring concordance with the relaxed skin ten-
sion lines. This strategic approach minimized tension and promoted
mobility, thereby reducing the risk of complications. In the case of upper
and lower extremities, a longitudinal excision was generally employed.
Surgical excisions were performed as ellipses, with the excision axis
parallel to cutaneous nerves, veins, and known vascular perforators.
Subsequently, the short axis was measured. The length of the short axis
was projected into three points from the edge of the defect, transversal-
ly, at a 90° angle to the edge. The three points were then conjoined to
get a convex line parallel to the defect edge. When the defect ends were
connected, the keystone shape was achieved.

Irrespective of the anatomical location of the defect, the flap was
intentionally designed with a minimum width ratio of 1:1 relative to the
size of the defect. Following incision of the skin along the marked lines,
the subcutaneous tissue was meticulously dissected. The flap, acting as
an island, was then mobilized towards the primary defect, and secured
with sutures. The outer angles of the flap acted as two V-Y advance-
ment flaps (Figure 1). Depending on the specific case, the island and
surrounding tissue may be undermined. Once hemostasis was success-
fully achieved, the flap was subsequently secured in its intended posi-
tion through meticulous suturing. The placement of a surgical drain was
recommended to optimize postoperative care (Figure 1).

Outcome Assessments

In our comprehensive study, we meticulously gathered a diverse array
of data encompassing age demographics, gender distribution, etiology,
indications for surgery, the specific type of KDPIF employed, and the du-
ration of hospitalization. Our data collection further encompassed key
outcome measures such as flap survival rates, rates of complications
including necrosis, sensation loss, donor site morbidity, and postopera-
tive pain at the operative site.

To provide a comprehensive assessment, we employed the Man-
chester scar scale to evaluate scar characteristics. This robust scale eval-
uates seven distinct scar parameters, including the presence of single or
multiple scars, scar size, color, texture, margins, and their relationship
to the surrounding skin. The Manchester scar scale score ranges from
4 to 18, with higher scores indicating more unfavorable scar outcomes.
Our study leveraged the Manchester scar scale as a valuable tool for
postoperative scar assessment, enabling a comprehensive evaluation
of the aesthetic and functional aspects of the scars under investigation

[9].

Statistical Analysis

A Pearson correlation analysis was conducted to explore the relation-
ship between the size of the defect and the type of flap utilized for re-
construction. All statistical analyses were carried out utilizing a commer-
cially available software package (SPSS version 29.0, SPSS, Inc., Chicago,
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Table 1. Analysis of Demographic Statistics, Etiology, Defect Localization, and Key-
stone Design Perforator Island Flap Types

Variable Number of patients (%)
Gender
Male 84(73)
Female 31(27)
Total 115(100)
Etiology
Skin malignancy 70(61)
Chronic wounds® 21(18)
Pilonidal sinus disease 13(11)
Trauma related defects 11(10)
Localization of defects
Trunk 57 (50)
Lower extremity 27 (23)
Upper extremity 17 (15)
Head and neck 14(12)
Types of KDPIF
Typel 13(11)
Type lla 85 (74)
Type lll 15(13)
Type IV 2(2)

*Conditions such as pressure sores, circulatory insufficiency, and injuries related to infection are
among the examples of chronic wounds included. KDPIF, keystone design perforator island flap.

Ill., USA). Statistically significant findings were determined based on a
threshold of P values less than 0.05.

RESULTS

Demographic Insights

In the context of this investigation, Table 1 provides a thorough and
detailed summary encompassing key demographic statistics, the un-
derlying causes of defects, the precise anatomical localization of these
defects, and the specific types of KDPIF utilized in the surgical inter-
ventions. A diverse cohort of patients was enrolled in our study, com-
prising a total of 115 individuals who underwent the KDPIF procedure.
Notably, 73% of the patients were male (n=84), while the remaining
27% (n=31) were female. The average age of the patients was deter-
mined to be 55.7 years, with a notable age range spanning from 18 to
88 years. Patients were meticulously screened for pre-existing condi-
tions, including diabetes, peripheral artery disease, and other cerebro-
vascular ailments. It was revealed that 35.6% of the patients exhibited
one or more of these comorbidities, particularly diabetes.

Etiologies of Defects

Among the diverse range of factors, the most prevalent cause of de-
fects was the excision of skin malignancies, accounting for a substan-
tial proportion of cases (n=70). Following this, chronic wounds attribut-
ed to pressure sores, circulatory insufficiency, and infection-related
complications emerged as significant contributors (n=21). Additionally,
we observed a noteworthy occurrence of defects resulting from pi-
lonidal sinus disease (n=13) and trauma-related incidents (n=11). This
comprehensive evaluation of the underlying etiologies offers valuable
insights into the pathogenesis of these conditions and further under-
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Table 2. Correlation Between Defect Size and Flap Type for Reconstruction

Defect size Percentage
Small defects (<15 cm?) 20%
Medium-sized defects (16-50 cm?) 48%

Large defects (>51 cm?) 32%

Types of KDPIF Percentage
Type | 11%

Type lla 74%
Type Il 13%
Type IV 2%

Pearson correlation (size/type) P value

0.269" <0.005

“The observed correlation reaches a significant level of 0.01 (two-tailed). KDPIF, keystone design perforator island flap.

scores the significance of KDPIF in managing such complex scenarios.

Distribution of Defects

Through rigorous analysis, we discovered distinct patterns in the
distribution of these defects, shedding light on their preferential oc-
currence across different regions of the body. Remarkably, the trunk
emerged as the most prevalent site for defects, representing 49.6%
of cases. Following closely behind, the lower extremities accounted
for 23.5% of defects, while the upper extremities constituted 14.8%.
Lastly, the head and neck region comprised 12.2% of the cases stud-
ied. These findings underscore the nuanced anatomical distribution
of defects and lend valuable insights for surgical planning and deci-
sion-making.

Types of KDPIF

Among the cases examined, the KDPIF with division of the deep fascia,
specifically type Ila, was predominantly employed by our surgeons,
accounting for the majority at 73.9% (85 cases). A minor proportion of
cases, comprising 4 patients, utilized the Q-modification. Closure was
accomplished using type IlI, the double keystone flap, in 13% of cases
(15 cases). This technique was particularly advantageous in situations
where skin laxity was inadequate, such as around extensor sides of
joints (shoulder, elbow) and areas with skin overlaying bone (prest-
ernal region, shin). A small portion of patients underwent reconstruc-
tion with type IV (1.7%) or type | (11.3%) KDPIF.

Defect Size Correlated with Flap Type

To facilitate a systematic evaluation, the cases were classified into
three groups based on the size of the skin and soft tissue defects:
small defects (<15 cm?), medium-sized defects (16-50 cm?), and large
defects (>51 cm?). The range of defects encountered was broad, span-
ning from 3.25 cm? to 500 cm?. Medium-sized defects accounted for
the largest proportion at 47.8%, followed by large defects at 32.2%,
and small defects at 20%. Notably, a significant correlation was ob-
served between the size of the defect and the type of flap employed
for reconstruction (P <0.005, Table 2). Most medium-sized defects
were successfully addressed using type Il flaps.

Operative Time

The study revealed an impressive finding regarding the mean oper-
ative time required for these procedures. Surprisingly, regardless of
the size of the defects encountered, the average duration was a mere
56 minutes. Even when faced with large defects, the surgical team
successfully completed the operation within a maximum time limit
of 120 minutes.
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Postoperative Complications

Postoperative complications were relatively infrequent, affecting only
13.04% of the patients (n=15). Infections were identified in 3 patients
(2.6%), although no statistically significant association was established
between infection occurrence and diabetes. All infected wounds were
diligently managed through local wound care and administration of
appropriate antibiotics. Hematomas were observed in 10 patients,
which were resolved either conservatively or through drainage. No-
tably, all wounds achieved primary healing without further compli-
cations. Partial flap necrosis was observed in 2 patients with chronic
wounds below the knee due to vascular insufficiency.

Length of Hospital Stay

The average length of hospital stay was 4.7 days (ranging from 1 to
30 days). Most patients (60%) were discharged within five days, while
a mere 1.7% required a hospitalization period exceeding 15 days.
Importantly, all patients left our clinic in a satisfactory general health
condition.

Suture Removal

Precise timing for suture removal plays a pivotal role in the postoper-
ative recovery process after flap surgery. In this study, the removal of
sutures was meticulously performed within a specific timeframe of 7
to 18 days, customized to suit the site of reconstruction.

Sensitivity Evaluation

This longitudinal study aimed to assess sensory integrity and scar
outcomes in patients who underwent flap surgery. At the 6-month
follow-up, none of the patients reported impaired sensitivity of the
flap, indicating a successful preservation of sensory function. The uti-
lization of the Manchester scar scale in assessing postoperative scars
resulted in an average score of 7.8, indicating a positive outcome.

DISCUSSION

KDPIF surgery is a widely used technique for tissue reconstruction,
offering numerous benefits in terms of vascularity and tissue pres-
ervation. Understanding the underlying physiology and anatomical
considerations is crucial for successful outcomes. In this article, we
elucidate the intricate vascular network associated with the KDPIF and
discuss the optimal design strategies for different anatomical regions.

Versatile KDPIF: Reconstructive Innovations
The KDPIF stands out among its counterparts as an exceptionally
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Figure 1. Type lla keystone design perforator island flap technique for reconstructing tissue defects after melanoma excision from the trunk. (A) The surgical intervention commences
by executing precise incisions along the designated markings, coupled with a meticulous dissection of the subcutaneous tissue. Subsequently, the flap, functioning as an island, is
skilfully mobilized towards the primary defect. (B) The immediate post-operative results are displayed, demonstrating the effectiveness of Type lla keystone design perforator island
flap technique, which typically involves primary closure of the secondary defect. Two V-Y advancement flaps are formed by the outer angles of the flap, playing a crucial role in the
surgical procedure. To optimize postoperative care, the placement of a surgical drain is advised.

versatile technique in the field of reconstructive surgery. The nomen-
clature derives from its resemblance to the central keystone element
found in the architectural design of a Roman arch. The KDPIF, at its
core, represents a composite structure comprising two conjoined V-Y
advancement flaps, thereby qualifying as a multi-perforator, fasciocu-
taneous advancement flap [3,7].

The distinguishing feature of this flap resides in its capacity to simu-
late the concurrent advancement of three separate flaps, all converging
towards the center of the defect. This remarkable attribute is achieved
through the progression of an island of tissue, which adheres to the
body via a specific region known as the pedicular area. The pedicular
area serves as the conduit for the transit of crucial vascular and neural
components that sustain the vitality of the flap [4-6,10-12].

Crucially, the blood supply to the KDPIF follows the principle of an-
giosome, ensuring its robust vascularization. The flap is supplied by mul-
tiple vascular perforators that are selectively chosen based on the flap's
location and size. It is noteworthy that these perforators are presumed
rather than explicitly dissected for identification. The reliance on this ex-
tensive blood supply guarantees a high rate of flap survival [4-6,10-12].

Furthermore, the innervation of the KDPIF is self-contained within
the island of tissue, eliminating the need for nerve repair to achieve sen-
sory function. This intrinsic innervation capability simplifies the surgical
procedure and contributes to the overall success of the flap [4-6,10-12].

Perforator Preservation in KDPIF Mobilization

The keystone flap's islanded structure is achieved through a circumfer-
ential incision, creating a distinct separation between the subdermal
plexus and surrounding tissue. As a result, the flap relies on one or
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multiple perforating vessels for its blood supply, obtained from a broad
subcutaneous bed located directly beneath the flap. While ensuring the
preservation of the subcutaneous bed's attachment to the deeper fascia
and muscles, utmost caution is exercised to avoid any disturbance to
the nourishing septocutaneous and musculocutaneous perforators that
sustain the integrity of the overlying skin island. Due to the design of
the keystone flap, the underlying perforators are never skeletonized or
identified during flap mobilization.

Optimal Design Strategies

To facilitate precise keystone flap design, Behan has advocated for the
use of a dermatomal roadmap [5,10-12]. By aligning the long axis of the
excision with the regional dermatomal distribution, the primary lesion
can be oriented appropriately. In the upper and lower extremities, as
well as the trunk, dermatomal segments predominantly run longitudi-
nally. However, in the head and neck region, a distinct vascularity ex-
ists, necessitating careful consideration during flap design. Unlike the
extremities and trunk, where dermatomal segments align longitudinal-
ly, the chest, abdomen, and pelvis exhibit transverse dermatomal seg-
ments. This anatomical variation must be considered when planning
KDPIF surgery in these regions. Attention to detail and understanding
the vascular anatomy within each specific region are vital for optimal
outcomes.

Precise Match in Skin Color and Texture

One of the primary advantages of KDPIF is its ability to utilize donor tis-
sue from adjacent skin and soft tissue, ensuring a precise match in skin
color, texture, and contour reconstruction [5,12]. This remarkable fea-
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Figure 2. Type lIb keystone design perforator island flap for the reconstruction of post-excisional defects arising from pilonidal sinus disease in the gluteal region. (A) The Type Il key-
stone flap technique entails the surgical division of the deep fascia within the flap. (B) The immediate post-operative outcomes demonstrate the favorable results attained through
the procedure. Instead of opting for primary closure, the donor site of the flap is effectively addressed by employing skin grafting. Significantly, there have been no documented cases
of disease relapse during the subsequent follow-up period, underscoring the favorable long-term outcomes of the procedure.

ture enhances the cosmetic outcome of the procedure and contributes
to patient satisfaction. By aligning with relaxed skin tension lines, the
flap's primary axis is meticulously planned parallel to the major axis of
the defect, optimizing its overall effectiveness.

Versatile Application and Simplicity

The remarkable versatility of KDPIF renders it an optimal selection for
addressing a diverse array of abnormalities that extend to the deep
fascia. These encompass conditions resulting from an assortment of
factors, including skin cancer, pressure ulcers, combustion, frostbites,
and infective necrosis. Surgeons often favor this technique due to its
simplicity and ease of repeatability. Moreover, the execution of the
flap technique is notably more straightforward in areas of the body
characterized by skin laxity, such as the trunk, gluteal region, and thigh,
in contrast to the knee and distal leg, where its application presents
greater challenges [13]. Research has demonstrated that KDPIF is also
highly effective in repairing facial defects.

Advantages and Efficacy Explored

Extensive research has highlighted the multitude of advantages asso-
ciated with KDPIF technology. Noteworthy benefits include its uncom-
plicated defect-adaptive design, ease of repeatability, reliable vascular
supply, and efficient operative duration, among others. When consid-
ering outcomes and post-operative complications, the utilization of
KDPIF technology emerges as a notably safer alternative compared to
most local and non-local methods. These advantages, however, are
achieved while maintaining a low incidence of donor site morbidity
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[5,10]. The findings of our study further supported the effectiveness of
KDPIF in successfully reconstructing even large defects while primar-
ily achieving closure at the donor site. Furthermore, at a 6-month fol-
low-up, none of the patients reported impaired sensitivity of the flap,
indicating a successful preservation of sensory function. Additionally,
the use of the Manchester scar scale in assessing postoperative scars
resulted in an average score of 7.8, indicating a positive outcome.
Plastic surgery has made significant advancements in repairing soft
tissue defects since the introduction of the KDPIF. This technique, which
involves reorienting local tissue, has revolutionized the closure of large
defects. Its ingenuity lies in its various distinctive capabilities. Firstly, the
KDPIF allows for the replacement of damaged tissue with similar tissue,
resulting in favorable aesthetic outcomes. Moreover, this technique al-
lows for the prevention of dog ears, which refers to the formation of
excess tissue that bunches up during the closure of a wound. It also
allows for the preservation of multiple perforator vessels, ensuring the
survival of the flap. Another advantage is that only one operative field
is required when using the KDPIF. The utilization of KDPIF in this con-
text not only decreases the technical complexity but also mitigates the
morbidity associated with the donor site. Furthermore, it has the po-
tential to effectively close larger defects. Lastly, the utilization of KDPIF
in reconstructive procedures brings notable benefits, including shorter
operative times and hospital stays, which contribute to a more efficient
recovery process. Our study confirmed these advantages, revealing
impressively short mean operative times of 56 minutes irrespective of
defect size. Hospital stays averaged 4.7 days, with most patients dis-
charged within five days, all without any negative impact on their health.
These findings underscore the efficacy and effectiveness of KDPIF in

DOI: 10.24983/scitemed.im;j.2023.00173 50f8



ORIGINAL

Figure 3. Type lla keystone design perforator island flap technique for foot reconstruction. (A) Immediate post-operative outcomes. (B) One-year post-reconstruction results. Lower
limb defects pose significant complexities in the realm of reconstruction, primarily due to limited vascularization and skin laxity. The findings of our study strongly underscore the
dependable nature of the keystone design perforator island flap as an effective and practical solution, expanding its applicability to the realm of foot reconstruction.

achieving favorable outcomes and optimizing patient care.

Types of KDPIF: An In-Depth Exploration

In the field of reconstructive surgery, the search for optimal closure
techniques to address complex defects has fostered the evolution of
several procedures, including deep fascia release, undermining of adja-
cent wound borders, and skin graft insertion. Remarkably, the KDPIF has
emerged as a prominent choice due to its versatility and reliability. This
article provides an in-depth exploration of KDPIF by illuminating the four
distinct types (Type | to IV) that have arisen because of innovative adapta-
tions and advancements in this specialized area.

Type | KDPIF

Type | KDPIF technique involves a fusiform excision of the primary lesion
and the creation of a neighboring flap with the same width as the defect.
Mobilization is enhanced by selecting the side with greater tissue laxity.
Preservation of veins and nerves is emphasized during tissue undermin-
ing. Flap closure employs V-Y closure of the terminal portions, enabling
concurrent closure of the defect and donor site. Significantly, type | KDPIF
stands out from other variants by preserving the complete integrity of
the deep fascia.

Type Il KDPIF
Under specific circumstances where additional mobilization of the flap
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becomes necessary to achieve primary closure of the donor site, the
Type Il KDPIF assumes its significance. The outer curvilinear border of
the flap becomes the focal point of action as the deep fascia is incised.
Notably, the classification of Type Il further branches into two subtypes:
Type lla and Type lIb. The determinant factor for this division lies in the
requirement of a skin graft for secondary donor site reconstruction. Type
lla typically involves primary closure of the secondary defect (Figure 1),
while Type Ilb incorporates a splint skin graft (Figure 2).

Type Il KDPIF

In scenarios involving larger ablative defects or regions of the body char-
acterized by inherent soft tissue laxity, the Type Il KDPIF serves as an
invaluable tool. This type comprises two opposing keystone flaps metic-
ulously designed to envelop a central surgical defect, allowing for a com-
prehensive and harmonious reconstruction.

Type IV KDPIF

Originating from the groundbreaking work of Behan, the Type IV KDPIF
demonstrates its utility by enabling the rotation and/or advancement of
the flap into an adjacent surgical defect. A noteworthy aspect of this type
is the substantial undermining of up to one-half to two-thirds of its sub-
cutaneous base, facilitating its maneuverability. The type IV flap receives
its vascular supply from perforators that originate within the unelevated
part of the flap. These perforators traverse through both the subdermal
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plexus and the suprafascial adipose tissue plexus.

Selecting a KDPIF type: key considerations

The selection of the appropriate KDPIF type for reconstructive proce-
dures relies on various crucial factors, including the defect size and the
laxity of the surrounding skin. Type | KDPIF often proves sufficient for
successful reconstruction in cases involving smaller defects. However,
larger defects in the trunk and gluteal region necessitate the utilization
of Type Il KDPIF, which offers a robust solution. Our study revealed a sig-
nificant correlation between the defect size and the flap type employed
for reconstruction, as indicated in Table 2. Medium-sized defects were
effectively addressed using Type Il flaps. Additionally, KDPIF presents
inherent advantages such as reduced operative time and avoidance of
microsurgical techniques, making it a favorable alternative to free flaps in
appropriate clinical scenarios.

Innovative Reconstruction for Complex Defects

The KDPIF, utilizing the abundant blood supply and numerous perfora-
tors in the head and neck region, offers a safe and effective method for
elevation, allowing for various adaptations to meet the diverse needs of
reconstruction. Notably, this innovative approach demonstrates promis-
ing results in addressing challenging groin defects and providing cover-
age for vascular prostheses following soft tissue infections. In our clinical
experience, we successfully employed the KDPIF to reconstruct post-exci-
sional defects resulting from pilonidal sinus disease in the gluteal region,
with no reported instances of disease relapse during the subsequent fol-
low-up period (Figure 2).

Among the complexities encountered in reconstruction, lower limb
defects present formidable challenges due to limited vascularization and
skin laxity. Traditionally, free tissue transfer has been the preferred op-
tion for these cases. However, both our study and others have highlight-
ed the reliability of the KDPIF as a viable solution for similar indications or
defect sizes, even extending its application to foot reconstruction, where
utilizing compatible tissue proves most advantageous (Figure 3) [13-16].

Optimizing Reconstruction Outcomes

The underlying cause of a defect has a pivotal impact on the outcomes of
reconstructive procedures following tumor resection. Our study demon-
strated that among various contributing factors, the excision of skin ma-
lignancies emerged as the predominant etiology, comprising a significant
portion of cases (n=70, 61%). Choosing local tissue replacement following
the removal of malignancies presents a distinct advantage by enabling
radiation therapy on healthy skin, thereby augmenting the overall out-
come.

Special considerations are necessary for lower limb trauma defects
due to the risk of perforator damage [13,15]. Doppler ultrasound is a
valuable tool for preoperative assessment, allowing precise evaluation of
the perforators and aiding in surgical planning.

Moreover, patients with comorbidities such as diabetes or peripheral
vascular disease necessitate careful management. In our study, patients
underwent meticulous screening for pre-existing conditions, including
diabetes, peripheral artery disease, and other cerebrovascular ailments.
The findings revealed that 35.6% of the patients presented with one or
more of these comorbidities, with diabetes being particularly prevalent.
While patients with vascular insufficiency may face an increased risk of
dehiscence or flap necrosis, KDPIF remains a viable option, especially for
elderly patients [17,18].

Constraints of the KDPIF

The multi-perforator nature of the KDPIF eliminates the need for exten-
sive dissection of individual perforators, thus reducing the requirement
for postoperative monitoring. This streamlined approach allows for re-
mote check-ups and promotes convenient wound care at home. Howev-
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er, itis important to acknowledge certain limitations. The KDPIF is unsuit-
able as a fascio musculocutaneous flap when addressing abnormalities
that necessitate bone replacement. Furthermore, the present research
lacks sufficient evidence concerning successful intraoral and intranasal
coverage [19,20]. Preservation of the vascular perforators is crucial for
the survival of the flap, as traumatic or surgical injury to the donor site
tissue compromises its efficacy [2,3,17,18].

Study Limitations

This study highlighted the remarkable adaptability, practicality, and cos-
metic benefits of the KDPIF, along with its low complication rate, distin-
guishing it from randomly selected perforators or flaps. Nevertheless, it
is crucial to acknowledge the limitations inherent in this study. Firstly, the
lack of comprehensive comparisons between the KDPIF and other ran-
dom perforators or flaps warrants further investigation to provide a more
comprehensive understanding of their relative efficacy and applicability.
Additionally, the generalizability of the findings may be limited due to the
specific patient population and sample size examined in this study. It is
essential to replicate these findings in larger and more diverse cohorts to
establish broader validity. Furthermore, the long-term outcomes and po-
tential complications of the KDPIF approach should be evaluated through
extended follow-up periods to ensure a comprehensive assessment of
its effectiveness and safety. Future studies should also consider explor-
ing the cost-effectiveness and patient-reported outcomes associated
with the KDPIF compared to alternative techniques. By addressing these
limitations, future research can provide valuable insights and contribute
to the ongoing advancement of reconstructive strategies.

CONCLUSION

The KDPIF offers remarkable adaptability, practical and cosmetic bene-
fits, and a low complication rate. It serves as an efficient reconstructive
technique, allowing for single-stage surgery and demonstrating simplicity
and expediency. The expanding indications for its use further highlight
its clinical significance. The satisfactory aesthetic results observed during
follow-up support its favorable outcomes. Notably, the KDPIF does not
necessitate microsurgery or additional equipment, which is advanta-
geous in terms of cost-effectiveness, particularly for healthcare systems
in emerging countries. Overall, the KDPIF represents a suitable recon-
structive solution with wide applicability and potential economic benefits.
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