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Background: This study was conducted to compare the incidence of postoperative
complications related to blood circulation in the treatment of skin defects through
the transfer of ultrathin anterolateral thigh (ALT) flaps or conventional ALT flaps.
Methods: Patients who received ultrathin ALT flap transfer (group A) and con-
ventional ALT flap transfer (group B) due to skin defects at Peking University
Shenzhen Hospital from January 2016 to January 2023 were included in this study.
The postoperative incidence of ecchymosis, vascular crisis (artery or vein), and flap
survival were compared between the 2 groups of patients.

Results: In group A, 27 patients recovered and 8 patients reported ecchymosis.
In addition, 32 patients achieved flap survival, 1 patient had partial flap necro-
sis, and 2 patients had complete flap necrosis. In group B, 61 patients recovered
and 6 patients reported ecchymosis. In addition, 65 patients achieved flap sur-
vival, 1 patient had partial flap necrosis, and 1 patient had complete flap necrosis.
Compared with group B, the incidence of ecchymosis was significantly higher in
group A (P<0.05).

Conclusions: Postoperative blood circulation monitoring (especially ecchymosis)
is an important part of postoperative nursing observation in the treatment of skin
defects with ultrathin ALT flap transfer. There is no significant difference in the inci-
dence of postoperative vascular crisis between ultrathin and conventional ALT flap
transfer. However, the incidence of nonvenous crisis ecchymosis after ultrathin ALT
flap transfer is significantly higher than that after conventional ALT flap transfer.
(Plast Reconstr Surg Glob Open 2024; 12:¢6337; doi: 10.1097/GOX.0000000000006337;

Published online 21 November 2024.)

The treatment of skin defects with ultrathin antero-
lateral thigh (ALT) flap transfer was first reported
by Hong et al.! Since then, this technique has been
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increasingly used in clinical practice.! Bhadkamkar et
al” found that the ultrathin, fascia-only ALT flap is more
useful in skin defects that require thin skin coverage
and good contour. Some medical staff have also found
that when a flap is provided from the anterior lateral
femoral donor area, the probability of complications in
the donor area is low. The satisfaction rate of using this
flap for treatment is high, and it can be used as a univer-
sal donor area.’Ali et al* also believe that the ultrathin
ALT flap is very suitable for folding, intubation, or tam-
ponade, and is important in the reconstruction of the
head, face, abdomen, pelvis, perineum, and in the sur-
face reconstruction of trauma wounds. However, with
the application of the ALT flap, medical staff have also
discovered some possible complications during its use.
Similar to conventional ALT flap transfer, this technique
is also limited by the complications related to postop-
erative vascular crisis, which can lead to flap necrosis in
severe cases.” Because there are special observation and
management characteristics of skin ecchymosis, blood
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circulation monitoring is particularly important dur-
ing postoperative care.® In our clinical practice, it has
been demonstrated that there is a difference in the
incidence of postoperative complications related to
blood circulation between ultrathin and conventional
ALT flap transfer in the treatment of skin defects. Given
this problem, this study was designed to retrospectively
analyze 102 patients at Peking University Shenzhen
Hospital and compare the incidence of complications
related to blood circulation between the 2 surgical tech-
niques. These findings are expected to provide theo-
retical support and practical guidance for the clinical
application of 2 surgical methods in the treatment of
skin defects.

Research Objects

In this study, all patients who received conventional
or ultrathin ALT flap transfer for skin defects at Peking
University Shenzhen Hospital from January 2016 to
January 2023 were collected to conduct a retrospective
study. This study was approved by the ethics committee of
Peking University Shenzhen Hospital.

Inclusion and Exclusion Criteria

The inclusion criteria included (1) patients who
underwent conventional (skin flap without the use of
ultrathin, fascia layer incision) or ultrathin ALT flap
(skin flap with the use of ultrathin, fascia layer inci-
sion) transfer at Peking University Shenzhen Hospital
from January 2016 to January 2023; (2) patients who had
wounds with skin defects and deep tissue exposure that
required skin flap repair; (3) patients aged between 18
and 70 years (including 18 and 70 years); (4) patient had
no preoperative coagulation abnormalities or thrombo-
philia; and (5) patients who signed the informed con-
sent form for the surgery.

The exclusion criteria included (1) patients with
hemophilia and other causes of abnormal coagulation
function in preoperative examinations and (2) patients
who received the treatment with anticoagulant prepara-
tions within 24 hours.

Surgical Method

In group A, after anesthesia, the incision edge of the
skin flap was designed according to the location of the
perforating branch. After the incision on the skin was

Table 1. Incidence of Complications in Groups A and B
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Question: To compare the incidence of postoperative
blood circulation-related complications in the treatment
of skin defects through the transplantation of ultrathin
anterolateral thigh (ALT) flaps or conventional ALT flaps.

Findings: Postoperative blood circulation monitoring
(especially ecchymosis) is an important aspect of post-
operative nursing observation in the treatment of skin
defects with ultrathin ALT flap transplantation.

Meaning: The incidence of nonvenous crisis ecchy-
mosis after ultrathin ALT flap transplantation is sig-
nificantly higher than that after conventional ALT flap
transplantation.

made, the perforating branches were located and sepa-
rated from the surrounding tissues on the superficial fas-
cia plane (shallow fat layer). After reaching the vicinity
of the perforating branches, the perforating blood ves-
sels were finely dissected and separated along the per-
forating blood vessels towards the deep part. Finally, the
main trunk of the lateral circumflex femoral artery was
separated, and the pedicle was transferred to repair the
donor area.

In group B, after anesthesia, the incision edge of the
skin flap was designed according to the location of the
perforating branch. Subsequently, the skin was cut open
until the deep fascia layer, and the flap was separated
with or without the deep fascia. Finally, the main artery
of the lateral circumflex femoral artery was explored
below the deep fascia, and the pedicle was dissected and
transferred.

Postoperative Treatment
Patients in both groups received routine anti-infective,
spasmolytic, analgesic, and anticoagulant treatments after

surgery.

Observation Indicators and Measurement Methods

The postoperative blood circulation monitoring was
performed on all flaps at an interval of 1 hour based on
the observation of the color, ecchymosis and changes,
skin temperature, tension, and capillary response of
these flaps for a total of 5 days. Meanwhile, the flap type,
the general situation of the patient, the wound type,
the presence or absence of underlying conditions (such
as diabetes), the onset time of vascular crisis (within 1,
3, and 7 days), and the appearance characteristics of

Groups Complication Ecchymosis Vascular Crisis, N (%) P
Ultrathin group A (n = 35) n=2_8 8.57 (8.57) >0.05
Venous crisis (n = 1)
Arterial crisis (n = 2)
Traumatic ecchymosis (n = 5)
Conventional group B (n = 67) n=6 8.95 (8.95)

Venous crisis (n = 6)

In this study, the smallest predicted frequency was 1.5 (<5), and the difference in the analysis rate was analyzed based on the Fisher exact test results in the %* test

table.
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Fig. 1. Postoperative ecchymosis of the patient. A venous cri-
sis occurred 15 hours after the conventional ALT flap transfer,
and thrombus formation at the venous anastomotic site was
observed during emergency vascular exploration.

ecchymosis (size, progression, vascular crisis, and out-
come) were recorded.

Statistical Analyses

SPSS22.0 was used for statistical analyses. The Fisher
exact test was conducted to compare the incidence of
complications between both groups. A P value less than
0.05 indicated that there was a statistical difference.

RESULTS

Comparison Between Groups A and B

A total of 35 patients who received ultrathin ALT
flap transfer and 67 patients who received conventional
ALT flap transfer were included in this study. In group
A, 8 patients had ecchymosis, 1 patient had venous cri-
sis, and 2 patients had arterial crisis. After exploration, all
patients with venous crisis achieved flap survival, whereas
those with arterial crisis had complete flap necrosis. In
group B, 6 patients had ecchymosis, and all of them pre-
sented with venous crises. After exploration, 4 patients
achieved flap survival, 1 patient had partial flap necrosis,
and 1 patient had complete flap necrosis. There was no
statistical difference in the incidence of skin flap crisis
between both groups (P> 0.05). However, the incidence
of ecchymosis in group A was higher than that in group B.
Only a small number of patients with ecchymosis in group
A presented with venous crisis, whereas more than half
of patients with ecchymosis in group B presented with
venous crisis (Table 1).

Comparison of Postoperative Ecchymosis Between Groups
Aand B

The appearance of ecchymosis was different between
patients with venous crisis, nonvenous crisis, and arterial
crisis. Among patients with venous crisis, the ecchymosis
was observed in a deeper position, the ecchymosis area
expanded with time, and it could subside after vascular

Fig. 2. Postoperative ecchymosis of the patient. A, A venous crisis
occurred on the third day after the transfer of the ultrathin ALT
flap for the skin defect on the forearm, and ecchymosis gradu-
ally spreading from the periphery of the flap. B, The blood circula-
tion in the ALT flap was improved after vascular exploration of
venous crisis, thrombectomy, and reanastomosis. The ecchymo-
sis changed from dark purple to bright red and completely dis-
sipated 7 days after exploration. C, Two months after ALT flap
salvage.

exploration. Among patients with nonvascular crises, the
ecchymosis area was small, and the severity of ecchymo-
sis was mild, and it could subside spontaneously. Among
patients with arterial crisis, the ecchymosis area was large,
but there was no venous crisis. In addition, the ecchymosis
was dark, accompanied by pale skin and decreased tension
(Figs. 1-7).
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Fig. 3. Postoperative ecchymosis of the patient. A, The venous crisis occurred 12 hours after the ALT
flap transfer for osteomyelitis on the calf. B, The bruised part of the calf was observed after emergency
vascular exploration, and necrosis was found in the distal part of the remnant flap 2 weeks after ALT
flap transfer.

As a commonly used flap in reconstructive surgery, the
ALT flap was first reported by Song et al.” At present, this
flap is one of the most common flaps in clinical practice.”
In 2014, Hong et al reported the ultrathin ALT flap based
on the supermedical plane.” This technique has become
increasingly used in clinical practice. A vascular crisis is
the most severe complication in free tissue transfer, such
as flaps.® After ultrathin ALT flap transfer, vascular crises
may also occur, which may result in flap necrosis.” It is of
great significance to conduct rigorous blood circulation
monitoring, detect vascular crises, and conduct vascular
exploration and repair after surgery.'’ The timely diagnosis
of vascular crisis and early exploration can eliminate this
complication in 75% of patients after flap transfer. At the
same time, the proportion and necessity of using ultrathin
skin flaps will decrease for patients with low body mass
index values. Female patients have thick thigh fat, and
even if their body mass index values are low, the necessity
of using ultrathin skin flaps is much higher than that of
men. Generally, ultrathin skin flaps are needed to meet the
requirement of a skin flap thickness of 3-5bmm.

Itis important to conduct blood supply monitoring, and
it is also an important part of postoperative nursing. With
the advancement of technology, some new techniques,
such as pulse oxygen saturation monitoring of the skin flap,
implantable ultrasound Doppler vascular pedicle blood
circulation monitoring, and infrared photography of skin
flap blood circulation monitoring, have been continuously
reported and applied to blood circulation monitoring after
skin flap transfer.'"”” However, in clinical nursing and med-
ical practice, skin flap blood circulation, skin temperature,
skin tension, capillary response, and color are still the main
indicators in postoperative nursing observation and cannot
be replaced by new techniques. In this study, patients who
received ultrathin ALT flap transfer (35 cases) and con-
ventional ALT flap transfer (67 cases) for skin defects were
selected, and the incidence of postoperative complications
related to blood circulation was compared between these
patient groups. There was no significant difference in the
incidence of vascular crisis between the groups. This also
verified the safety of the ultrathin ALT flap, which was con-
sistent with the statistical results of Hong et al.!
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As a dangerous signal of blood circulation diseases in
skin flaps, ecchymosis has received widespread attention
from medical staff." Prasetyono and Adianto'” maintained
that ecchymosis, especially widespread ecchymosis, indi-
cated a crisis in the artery or vein of the vessel pedicle. In
this study, the probability of postoperative ecchymosis in
group A was higher than that in group B. However, there
was no significant difference in the incidence of vascular
crisis ecchymosis between the groups. Moreover, nonvas-
cular crisis ecchymosis had a significantly lighter color and
smaller area compared with vascular crisis ecchymosis. It
was found that the ecchymosis can spontaneously subside
within 7-10 days after transfer without the onset of skin
necrosis. This may be explained by the nonvascular crisis
ecchymosis of the ultrathin skin flap and the cutting of
the ultrathin skin flap being within a depth range of 5mm
from the body surface. In addition, it was corroborated
that the separation of the superficial fascia adipose layer
in the transfer process was also a type of soft-tissue injury,
which can induce posttraumatic skin ecchymosis on the
body surface. It may appear 1-3 days after transfer, with a
lighter color and a dispersed range. However, this compli-
cation was not accompanied by diseases related to blood
circulation, such as decreased skin temperature, increased
skin tension, and disappearance of capillary reactions.
Moreover, it may spontaneously subside 1-2 weeks after
transfer, without the onset of skin flap necrosis.

Vascular crisis ecchymosis initially appears at the
periphery of the skin flap. Therefore, surgeons and nurses
are required to closely observe the appearance of the skin
flap after transfer. It is important to comprehensively
assess the skin flap to avoid missing early peripheral ecchy-
mosis. Prasetyono and Adianto'” confirmed that extensive
ecchymosis occurred more than 1 hour after the occur-
rence of arterial and venous crises. This further high-
lighted the importance of performing early observation
of the appearance of the entire flap. Under this circum-
stance, vascular exploration should be performed in time.

Venous ecchymosis often appears from the periph-
ery and gradually spreads to the entire skin flap. It may
be accompanied by increased skin flap tension, short-
ened capillary response in the early stage, prolonged or
even disappeared capillary response in the later stage,
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Fig. 4. Postoperative ecchymosis of the patient. A, There was
widespread scattered ecchymosis and punctate appearance for
the ALT flap 5 hours after transfer. B, The venous thrombosis was
confirmed at the bedside, the thrombus was removed, and the
vein was anastomosed again. C, The ecchymosis changed from
dark purple to bright red and completely disappeared 1 week
after vascular exploration.

and decreased skin temperature. In this study, the inci-
dence of venous crisis was higher than that of arterial
crisis. This indicated that ultrathin flaps cannot result in
an increased incidence of venous crisis.'” If there is an
abnormality in the blood circulation monitoring of the
flap, timely vascular exploration contributes to the sur-
vival of flaps.'” In this study, flap necrosis occurred in
both groups after vascular exploration. It was found that 2
patients with complete flap necrosis were identified more
than 2 hours after the onset of vascular crisis. In contrast,

other patients with successfully rescued flaps were identi-
fied within 1 hour after the onset of vascular crisis. This
suggested that vascular exploration should be performed
in time. Nevertheless, this conclusion should be verified
based on more samples. In addition, it was also found that
the ecchymosis gradually subsided after vascular explo-
ration, which took about 1 week. The ecchymosis color
changed from dark purple to bright red. Subsequently,
the ecchymosis became increasingly lighter and eventu-
ally disappeared.

Currently, various advanced techniques have been
used in clinical practice to continuously and dynami-
cally monitor the blood circulation of flaps.'®!? This can
provide information on vascular crises in time. However,
these techniques are limited by the complex procedures,
high costs, and requirements for special technical equip-
ment, which also limit their clinical application. In this
study, conventional techniques were used to observe these
skin flaps. Despite a retention effect in the observation of
skin flap color and ecchymosis, these conventional tech-
niques can still achieve a favorable effect, which can pro-
vide a benchmark for postoperative care of patients in the
clinical treatment based on ultrathin ALT flap transfer.

Nevertheless, there are also certain limitations in this
study. First of all, this study only involves a single-center
retrospective case analysis, and the hierarchy of evidence
is not high. In the future, it is necessary to conduct a mul-
ticenter prospective randomized controlled study to pro-
vide more powerful evidence support. In addition, the
sample size in our study is relatively small, and hence, a
study based on a large sample size should be conducted to
verify the conclusions of this study.

In conclusion, postoperative care is an important aspect
of postoperative blood circulation monitoring for ultrathin
ALT flap transfer. In this study, it was found that there was
no significant difference in the incidence of vascular cri-
sis between ultrathin and conventional ALT flap transfer.
However, there was an increase in the incidence of non-
vascular crises and plaques in ultrathin ALT flap transfer.
With the assistance of other blood circulation monitoring
techniques during postoperative care, the survival of flaps
may be improved by timely detection and treatment of vas-
cular crisis through observing the color of ecchymosis.
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Fig. 5. Postoperative ecchymosis of the patient. A, The ultrathin ALT flap transfer was performed after
extended resection of squamous cell carcinoma on the calf. B, On the second day after transfer, wide-
spread and scattered ecchymosis appeared, and the skin temperature, tension, and capillary response
of the flap were within a normal range. It can be judged as a traumatic ecchymosis in the ultrathin ALT
flap, and the lesion completely subsided 7 days after transfer. The traumatic ecchymosis of the ultra-
thin ALT flap with a scattered appearance and bluish purple disappeared spontaneously 1 week after
transfer.

Fig. 6. Postoperative ecchymosis of the patient. A, The ecchymosis of the skin flap was observed on the
third day after the ultrathin ALT flap transfer for the diabetic foot ulcer, accompanied by low skin tem-
perature and tension and the disappearance of capillary reaction, which can be attributed to arterial
crisis. B, The complete flap necrosis occurred 3 weeks after transfer.

Fig. 7. Postoperative ecchymosis of the patient. A, The venous crisis occurred 25 hours after the ultra-
thin ALT flap transfer for the diabetic foot ulcer. Progressively enlarged ecchymosis with high tension
and low skin temperature can be observed. B, Emergency vascular exploration and thrombectomy
were performed. After the vein graft was reanastomosed, the ecchymosis changed from dark purple to
bright red and completely disappeared 1 week after exploration.
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