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Abstract: Objective: To investigate the effect of transverse wrist crease perforator flap repair on sensory nerve func-
tion, survival of flap, hand function, hand appearance and satisfaction rate in patients with soft tissue defect of fin-
gers. Methods: This retrospective study was performed in 30 patients admitted to the Hand and Foot Microsurgery
Department of our hospital between January 2018 and December 2020. These patients were divided into to the
control group and the experimental group (15 patients for each group) according to the operative methods. Patients
in the control group underwent abdominal flap repair, while patients in the experimental group received transverse
wrist crease perforator flap repair. Intraoperative parameters, sensory nerve function, function of finger reconstruc-
tion, survival rate of skin flap, degree of scar contracture and flap bloatedness, DASH score, two-point discrimina-
tion and satisfaction rate were compared between the two groups. Results: Compared with the control group, the
operative time in the experiment group was obviously decreased (P<0.05). There was no difference in amount of
bleeding between the two groups. The proportion of sensory nerve function grade S3+ and S4 in the experimental
group was significantly increased in contrast to the control group (P<0.05). The total excellent and good rate in func-
tion of finger reconstruction in the experiment group was significantly higher than that in the control group, while
no difference was found in the survival rate of skin flap and scar contracture between the two groups. Compared
with the control group, DASH score, two-point discrimination distance, and degree of flap bloatedness in the experi-
ment group were significantly reduced and the patients’ satisfaction rate in the experiment group was remarkably
increased (all P<0.05). Conclusion: Transverse wrist crease perforator flap repair plays a critical role in reducing
operative time, improving sensory nerve function and recovery of hand function, and alleviating flap bloatedness. It
is an optimal treatment for soft tissues defect of fingers.
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Introduction clinical practices, it is not suitable to suture
directly or graft with free skin because of the
With the development of industrialization, hand special skin structure and low mobility of tis-
trauma and soft tissues defect of fingers have sues defect [7, 8]. Therefore, the skin flap repair
been common, and account for approximately is very critical for these patients with soft tis-
30% of emergency trauma [1, 2]. For patients sues defect. The option of appropriate flap
with soft tissues defect of fingers, their work appears to be particularly important in the
and life quality are seriously impaired [3, 4]. It is whole treatment, which not only affects the
very important for patients to repair soft tis- hand appearance, but also influences the
sues defect of fingers. The essential principles function of hand.
of clinical treatment include good-looking,
unchanged fingers length, restored sensory Previous studies reported that abdominal skin

nerve function and hand function [5, 6]. In flap was one of the most commonly used ori-
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gins for traditional repair of skin defect [9, 10].
Abdominal skin flaps have advantages of easy
operation, excellent anti-infection ability, wide
application, relatively low technical require-
ments for the surgeons and so on. However,
recent studies showed that the blood supply
in abdominal skin flaps was not enough, the
recovery of sensory nerve function was poor
and vascular crisis was frequently observed
[11]. In the recent years, transverse wrist
crease perforator flap has been employed by
more and more surgeons to treat the soft tis-
sues defect of fingers. Some studies reported
that the patients with soft tissues defect of
fingers could benefit greatly from transverse
wrist crease perforator flap repair [12]. Other
studies showed that there were some limita-
tions in the repair of transverse wrist crease
perforator flap [13]. The reports on therapeutic
effect of transverse wrist crease perforator
flap are inconsistent. Moreover, few studies for
the comparison of therapeutic effect between
transverse wrist crease perforator flap repair
and abdominal skin flap repair in patients with
soft tissues defect of fingers were reported.
Recently, transverse wrist crease perforator
flap repair has been developed for hand trau-
ma in Hand and Foot Microsurgery Depart-
ment of our hospital and some experience has
been gained. In this study, we aimed to inves-
tigating the therapeutic effect of transverse
wrist crease perforator flap on the function and
appearance of hand in repairing the soft tis-
sues defect of fingers in contrast with abdomi-
nal skin flap. The results of this study would
provide experimental evidences for clinical
treatment of hand trauma.

Materials and methods
General information

Patients admitted to the Hand and Foot
Microsurgery Department of Yuyao People’s
Hospital of Zhejiang Province for soft tissue
defect of fingers from January 2018 to De-
cember 2020 were included in this study.
Inclusion criteria: Patients with the first unilat-
eral finger soft tissue defect diagnosed
according to the criteria of finger soft tissue
defect [14]; patients with an age of over 18
years; patients with adequate blood supply in
the injured fingers; patients who had under-
gone the surgery and were able to actively par-
ticipate in this research. Exclusion criteria:
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Patients with contraindications to surgery;
patients with other traumas; patients with
severe cardiovascular, cerebrovascular dis-
ease, liver and kidney dysfunction, malignant
tumor, hyperthyroidism, diabetes, cognitive
impairment or psychiatric diseases; patients
received hormonal drugs within 3 months;
patients with incomplete medical records; or
patients who were unable to cooperate in this
study.

A total of 30 patients with soft tissue defect of
fingers were included in this retrospective
study, and the collected data were analyzed.
According to the surgical method, these
patients were divided into the control group
and the experimental group, with 15 patients
in each group. Patients from the control
group underwent abdominal flap repair, while
patients in the experimental group received
thumb dorsal cutaneous neurotrophic flap
repair. All patients were followed up for 3
months by telephone interview or outpatient
examination. This study was approved by the
Ethics Committee of Yuyao People’s Hospital
of Zhejiang Province.

Methods of surgery

All the patients underwent repair after debride-
ment using brachial plexus block anesthesia.
For stopping bleeding, a rubber band was given
in the base of the finger, or a tourniquet was
provided in the upper arm. Patients from the
control group received the following abdominal
flap repair: First, the incision was disinfected
and draped. Second, skin flap was originated
from the abdomen. According to the area of
the perforator, the size of the flap was deter-
mined and the perforator vessel was exposed.
Third, the skin flap was dissociated with the
vascular branch as the center. Finally, wound
margin was sutured under no tension using
abdominal skin flap. Patients of the experi-
ment group underwent transverse wrist crease
perforator flap repair: The skin flap was
obtained using the parallel line of the trans-
verse wrist crease at the location of 10 cm
from the proximal navicular tubercle as the
axis. The proximal and lateral edges of the skin
flap were dissociated and the superficial pal-
mar branch of the radial artery was exposed.
According to the superficial palmar branch of
the radial artery, the skin flap was separated
slowly and the pedicle was cut off. Under the
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Design of transverse
wrist crease perforator flap

Dissociation of transverse
wrist crease perforator flap

Anastomosis and repairment of
transverse wrist crease perforator flap

Figure 1. The schematic diagram of transverse wrist
crease perforator flap repair.

microscope, the superficial palmar branch of
the radial artery in the pedicle of skin flap was
anastomosed with the artery marked in the
recipient area, the palmar cutaneous branch of
the median nerve in the pedicle was anasto-
mosed with the digital nerve and its branch in
the recipient area, and the vein from skin flap
was anastomosed with vein marked in the
recipient area, as shown in Figure 1.

Observed indicators

Indicators such as the sensory nerve function,
function of finger reconstruction, and the sur-
vival rate of skin flap are primary ones.
Indicators such as the operating time, amount
of bleeding, the disabilities of the arm, should-
er and hand scores, degree of scar contracture
and flap bloatedness, two-point discrimination,
and satisfaction of patients are secondary
ones.

The operating time and bleeding amount were
compared between the two groups. The senso-
ry nerve function after operation, which was
evaluated by the criteria reported by the
Neurotrauma Society of National Institute for
Medical Research [15] with a total score of 20
points, was compared between the two groups.

Function of finger reconstruction was evaluated
according to the results reported by previous
studies [16]. The evaluation criteria were as
follows: Excellent: The function and the

7158

appearance of the hand were unaffected;
Good: There was slight functional limitation in
hand and swelling in the appearance; Poor:
There was dysfunction of the hand and pa-
tients were unable to take care of themselves.
The survival rate of skin flap was evaluated
according the following criteria [4]: Excellent:
The skin flap survived without any adverse
reactions such as swelling and chronic ulcers;
Good: The flap basically survived with a small
part of superficial necrosis, which healed after
corresponding treatment; Poor: >50% of flaps
showed full-thickness necrosis, which needed
further treatment.

The hand symptom and function after surgery
were evaluated by disabilities of the arm, sh-
oulder and hand (DASH) scores [17], which
included 34 items such as opening tight caps,
writing, cooking, making a bed, wearing a pull-
over, and so on. A 5-point scale was used for
assessing each item based on the severity of
symptom and hand function. A higher score
indicated a more significantly restricted func-
tion of hand.

Degree of scar contracture and flap bloated-
ness after surgery of the two groups was evalu-
ated. The evaluation criteria were as follows:
normal or not obvious scar contracture (-/+);
mild scar contracture (+); moderate scar con-
tracture (++), and severe scar contracture
(+++). The evaluation criteria of degree of flap
bloatedness were as follows: not obvious or
normal bloatedness (-/+), mild bloatedness (+),
moderate bloatedness (++), and severe bloat-
edness (+++). According to the scope of scar
contracture or bloatedness, 0-3 points were
assigned.

Two-point discrimination after surgery is the
minimum distance distinguished in the repair-
ed area, which was longitudinally examined ac-
cording to distance (from large to small) [18].
The smaller the two-point discrimination dis-
tances, the better the recovery of neurological
function.

Satisfaction of patients was assessed by the
self-made questionnaire with a total score of
100 points, which included color of the skin,
texture, appearance and shape. The criteria
were as follows: very satisfied (score >85
points), satisfied (between 60 points and 85
points), dissatisfied (score <60 points).
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Table 1. Comparison of general information between the two groups

Group Experimental group (n=15) Control group (n=15) t/x? P
Male/female (n) 8/7 10/5 0.556 0.456
Age (years) 42.1+3.5 43.2+3.9 0.813 0.423
BMI (kg/m?) 21.5+0.6 21.7+0.9 0.716 0.480
Hypertension (n) 2 4 0.833 0.361
Diabetes (n) 5 3 0.682 0.409
Course of disease (h) 4.2+0.5 4.6+0.7 1.801 0.083
Cause of injury (n) 1.091 0.779

Cutting injury 5 5

Smash injury 6 5

Crush injury 2 4

Run-over injury 2 1
Area of soft tissue defect (cm?) 1.7+0.4 1.9+0.5 1.210 0.237
Fingers (n) 0.767 0.943

Thumb 2 1

Index finger 5 6

Middle finger 4 3

Ring finger 2 3

Little finger 2 2

Note: BMI, body mass index.

Table 2. Comparison of the operation time and
amount of bleeding between the two groups

Group Qperatihg Amo.unt of
time (min) bleeding (ml)

Control group 93.7+10.3 76.1+4.9

Experimental group  84.6+9.5 78.315.2

T value 2.515 1.193

P value 0.018 0.243

Table 3. Comparison of degree of scar con-
tracture and flap bloatedness between the
two groups

Group Scar Flap
contracture  bloatedness

Control group 1.2+0.5 2.0+0.7

Experimental group 0.840.2 1.5+0.4

T value 1.732 2.402

P value 0.094 0.023

Statistical analysis

All the data included in this study were ana-
lyzed using SPSS statistical software version
24.0 (IBM, USA). The measurement data were
expressed as mean * standard deviation (SD)
and compared using t test between groups.
The enumeration data were presented as
number/percentage (n/%) and compared using

7159

Chi-square between the two groups. The differ-
ence was statistically significant when P value
was less than 0.05.

Results
General information

There were no obvious statistical differences in
term of age, gender, body mass index (BMI),
underlying disease, types of fingers, course of
disease, area of soft tissue defect, and cause
of injury between the two groups, as shown in
Table 1.

Comparison of the operation time and amount
of bleeding

As shown in Table 2, the operation time in the
experiment group was 84.6%+9.5 min, which
was significantly shorter than that in the con-
trol group (93.74+10.3) (P<0.05). The amount of
bleeding in the experiment group was 78.3%
5.2 ml, while it was 76.1+4.9 ml in the control
group. There was no significant difference be-
tween the two groups.

Comparison of degree of scar contracture and
flap bloatedness

As shown in Table 3, no difference in the degree
of scar contracture was found between the
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Table 4. Comparison of the patients’ satisfaction rate between the two groups

Group Very satisfied Satisfied Dissatisfied Satisfaction rate
Control group (n=15) 8 (53.3%) 4 (26.7%) 3 (20.0%) 80.0% (12/15)
Experiment group (n=15) 12 (80.0%) 2 (13.3%) 1(6.7%) 93.3% (14/15)

Table 5. Comparison of sensory nerve function, function of finger reconstruction and survive of skin

flap between the two groups [case (%)]

The proportion of sensory

The excellent and good The excellent and good

Group nerve function grade S3+ function of finger . )
and S4 reconstruction survive of skin flap
Control group (n=15) 8 (53.3%) 11 (73.3%) 14 (93.3%)
Experiment group (n=15) 13 (86.6%) 14 (93.3%) 15 (100%)
40- perimental group was significantly higher than
. that in the control group (53.3% vs 86.6%,
2— —
301 _|_ x*=3.968, P=0.042).
g There were 7 cases with excellent, 4 cases
b 20 with good and 4 cases with poor function of
% finger reconstruction from the control group,
g while there were 11 patients with excellent, 3
10+ patients with good and 1 case with poor func-
tion of finger reconstruction from the experi-
0 ; ; ment group. The total excellent and good rate

Control group Experiment group

Figure 2. Comparison of DASH scores between the
two groups. Compared with control group, *P<0.05.
DASH, disabilities of the arm, shoulder and hand.

two groups (1.2+0.4 vs 0.8+0.2, P>0.05). The
degree of flap bloatedness in the experimental
group was obviously alleviated as compared
with that in the control group (2.0+0.7 vs
1.5+0.4, P<0.05).

Comparison of patients’ satisfaction

Compared with control group, the satisfaction
rate in the patients of the experiment group
was obviously higher (80.0% vs 93.3%, P<
0.05), as shown in Table 4.

Comparison of sensory nerve function, func-
tion of finger reconstruction and survival rate
of skin flap

As shown in Table 5, there were 8 cases with
sensory nerve function grade S3+ and S4 in
the control group, while 13 cases in the ex-
perimental group. The proportion of sensory
nerve function grade S3+ and S4 in the ex-
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in the experiment group was significantly
higher than that in the control group (73.3% vs
93.3%, P<0.05). There were 12 cases of excel-
lent, 2 cases of good and 1 case of poor in
term of survive of skin flap from the control
group, while there were 14 patients of ex-
cellent and 1 patient of good in the survive of
skin flap from the experiment group. There was
no difference in the total excellent and good
rate in survive of skin flap between the two
groups (93.3% vs 100%).

Comparison of DASH scores

The DASH score in the experimental group was
29.8+4.1, while it was 34.6+4.7 in the control
group. Significant difference was observed in
DASH scores between the two groups (P<
0.05), as seen in Figure 2.

Comparison of two-point discrimination dis-
tance

Two-point discrimination distance in the experi-
mental group was 6.8+0.5 mm, which was sig-
nificantly shorter than 7.3+£0.7 mm in the con-
trol group (t=2.251, P=0.032), as shown in
Figure 3.

Am J Transl Res 2022;14(10):7156-7163



The role of transverse wrist crease perforator flap

Two-point discrimination
distance (mm)

0 T T
Control group Experiment group

Figure 3. Comparison of two-point discrimination
distances between the two groups. Compared with
control group, *P<0.05.

Discussion

Hands not only have the precise structure but
also possess many functions. They are indis-
pensable organs for survival and life of human.
Hand trauma is one of the most common clini-
cal diseases, which is characterized with acute
and severe condition. In term of structure,
thickness and texture, the skin of fingers is dif-
ferent from the other organs. Previous studies
showed that subcutaneous tissues of fingers
were dense, not easy to peel off, and rich in
sensory corpuscles and sensory nerve en-
dings [19, 20]. For patients with soft tissues
defect of fingers, timely and effective repair
treatment could restore the hand function of
patients to a large extent and at the same time
maximally maintain the normal appearance of
the hand. At present, it remains to be a great
challenge to surgeons to reconstruct the
appearance and function of hand.

There are many methods of repair treatments
for soft tissues defect of fingers. It was report-
ed that skin flap repair treatment is a more
effective method. Each method of repair has
its advantages and disadvantages [21, 22].
Transverse wrist crease perforator flap was
used to repair the soft tissues defect of fingers
in this study. Compared with other skin flap,
transverse wrist crease perforator flap has sig-
nificant advantages. The anatomy of this skin
flap is relatively stable. The location of the
blood vessels is superficial, and the skin flap
is easy to obtain. The caliber of the blood ves-
sels in the donor areas are similar to those in
the recipient areas, which reduces the difficulty
of vascular anastomosis, the time of operation
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and the surgical risk. Transverse wrist crease
perforator flap is considered to belong to the
axial skin flap with its own feeding artery. Some
studies reported that this kind of skin flap had
strong anti-infection ability, and high survival
rate and flap quality, due to rich blood supply
after the repair treatment [13]. Moreover, trans-
verse wrist crease perforator flap is close to
the recipient areas, indicating that the skin
color, texture and tissue structure in the donor
areas are similar to those in the recipient
areas. Some studies revealed that this type of
skin flap was full, soft, wear-resistant and has
good function [23]. Another study reported that
transverse wrist crease perforator flap pos-
sessed the realistic shape, and covered linear
scar in the donor areas [12, 24]. In addition,
transverse wrist crease perforator flap has
cutaneous nerve, which can be anastomosed
with the proper digital nerve in the recipient
area. This could be helpful for restoration of
protective sensations in fingers. In this study,
the results showed that the operation time in
the experiment group was shorter than that in
the control group, and the total excellent and
good rate in function of finger reconstruction
from experiment group was significantly higher
than that in the control group. However, the dif-
ferences were not statistically significant in
bleeding amount and the survival rate of skin
flap between the two groups, which may be
caused by the limited number of patients
included in this study.

During the process of transverse wrist crease
perforator flap repair, main vessels and nerves
are not impaired. The anastomosis of nerve
existing in the superficial branch of this skin
flap and intrinsic nerve can promote the re-
covery of sensory nerve function [25]. However,
abdominal skin flap has no cutaneous in-
nervation. Fixation is not required for trans-
verse wrist crease perforator flap repair, which
is beneficial for the promotion of early func-
tional exercise of fingers, and the avoidance of
stiffness of interphalangeal joints caused by
fixation. The results of this study showed that
the proportion of sensory nerve function grade
S3+ and S4 in the experimental group was
obviously higher compared with the control
group. In additional, DASH score and two-point
discrimination distance were remarkably lower
than those in the control group. These results
suggested that the therapeutic effect of trans-
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verse wrist crease perforator flap repair on
soft tissues defect of fingers was satisfactory,
which was basically in accordance with the
results reported by Di et al. [26]. The texture
and color of transverse wrist crease perforator
flap was similar to finger tissues. Further, this
kind of flap was anti-friction and moderate in
skin thickness, which could alleviate the ap-
pearance of bloatedness. However, there are
no horizontal stripes in abdominal skin flap,
resulting in poor delicateness and ductility. The
results of this study showed that there was
no statistical difference for the degree of scar
contracture between the two groups. Com-
pared with the control group, the degree of flap
bloatedness in the experimental group was
obviously reduced. The patients’ satisfaction
regarding treatment was significantly higher in
the experiment group. These results were basi-
cally similar to those revealed by Cheng et al.
[27].

There were some limitations in this study. This
is a single-centered study with small sample
size and short-term follow up. A multi-center
study with long-term follow up is necessary to
further confirm the conclusion.

In summary, transverse wrist crease perforator
skin flap repair treatment for soft tissues de-
fect of fingers has the advantages of short
operation time, good sensory nerve function
recovery, excellent hand function, alleviated
flap bloatedness, and high patients’ satisfacto-
ry, indicating that this is an optimal treatment
for the repair of soft tissues defect of fingers.
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