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ABSTRACT

Background: Fingertip injuries are the most common
injuries that occur to the hand, accounting for 4.8 million
Emergency Department visits per year. Fingertip injuries
requires immediate intervention to avoid any complications
or deformities. Several therapeutic modalities have been used
for treatment; either surgical or conservative treatment and
each of them has its own advantages and disadvantages.
However, evidence is still lacking in the literature supporting
either surgical or conservative lines of treatment. The purpose
of the present study is to compare functional and aesthetic
outcomes between surgical and conservative treatment of
fingertip injuries.

Methods: This prospective study included 50 patients
with Allen's type II and III of fingertip injuries divided into
two groups; Group I included 20 patients treated surgically
and Group II included 30 patients treated conservatively which
is further subdivided into subgroup I (Platelet Gel), subgroup
II (Hyaluronic acid) and subgroup III (Fucidic acid).

Results: The conservative treatment showed a significant
improvement regarding the sensory outcome, the range of
motion, rate of complications, the aesthetic outcome and the
patients' satisfaction (p=0.002, 0.001, 0.021, 0.035, 0.026
respectively). The platelet gel in the conservative treatment
showed a significantly shorter time of healing compared to
other modalities of conservative treatment (p=0.004) thus a
significant faster recovery and shorter time off-work (p=0.001).

Conclusion: We concluded that the conservative treatment
provides better functional and aesthetic outcome in treating
fingertip injuries. The use of platelet gel in fingertip injuries
is associated with decreased time of healing and early return
to work.

Keywords: Fingertip injuries – Surgical – Platelet Gel –
Hyaluronic acid.

INTRODUCTION

The fingertip is a specialized structure that
permits fine motor activity, precise sensation and
contributes to hand aesthetics [1]. Fingertip injury
is defined as injury distal to the insertion of the
flexor and extensor tendons and is among the most
common traumatic injuries that present for acute
care [2]. Several therapeutic modalities have been
used to cover such defects; each of them has its
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own merits and demerits. The treatment choice
depends on many factors such as the size of lesion,
the surgeon skills as well as patient preference,
culture and resources available [3].

Surgical treatment may be primary closure, or
the importation of new tissues to restore the lost
tissues as; skin grafting, local soft tissue flaps (V-
Y flaps, rotation and volar advancement flaps and
homodigital island flaps) or regional soft tissue
flaps (pedicle flaps and heterodigital island flaps)
[4-6].

On the other hand, conservative treatment means
lavage and debridement under local analgesia.
Different dressing types were used in the past like
paraffin, bacitracin ointment, polyurethane foam
and silver sulphadiazine [7].

Newer modalities of dressing are being used
now including occlusive dressing which leaves a
moist environment without debridement depending
on the fluids and enzymes around the fingertip to
promote healing [8,9]. Platelet gel which is a blood
component obtained by mixing platelets, thrombin
and/or calcium, exploits the effects of the cytokines
contained in platelet α granules to stimulate the
repair processes, its superiority comes from being
of limited cost, easily prepared and of almost
unlimited availability [10]. Hyaluronic acid which
is a key component of the extracellular matrix that
plays a key role in skin homeostasis due to its
involvement in several mechanisms of the wound
healing process [11].

Advocates of the conservative treatment claim
better results in terms of sensory outcome, less
pain, less joint stiffness and less complications
[12], While those supporting the surgical treatment
declare better results regarding the functional
parameters [5,13]. However, evidence is still lacking
in the literature supporting both lines of treatment
so, this study is designed to compare functional



and aesthetic outcomes between different modalities
of treatment of fingertip injuries.

PATIENTS AND METHODS

This prospective study included 50 patients
with Allen's type II and III of fingertip injuries
admitted to the Plastic and Reconstructive Surgery
Department of Tanta University Hospital from
December 2016 to December 2017. Informed con-
sent was taken from all patients. All patients were
examined generally and locally, investigations
done were plain X-rays to exclude any associated
hand injuries. After approval of the local ethical
committee all patients were divided into Group I
included 20 patients were treated with local flaps.
Group II included 30 patients received conservative
treatment which is further subdivided into subgroup
I (Platelet Gel), subgroup II (Hyaluronic acid) and
subgroup III (Fucidic acid). Patients with medical
conditions that impair the wound healing or on
steroids or on immune-suppressive therapy or
patients with associated hand injuries or patients
with local conditions affecting the healing process
including peripheral ischemia or chronic venous
insufficiency were excluded from this study.

Group I (surgical treatment): Under local anal-
gesia, adequate wound debridement was done.
local flaps used are: Atasoy V-Y advancement flap
(6 patients) Fig. (1), Cross finger flap (6 patients)
Fig. (2), Retro-grade Homodigital island flap (3
patients) Fig. (3), Bilateral V-Y advancement flap
(4 patients) Fig. (4) and Moberg flap (1 patient)
Fig. (5).

Group II (conservative treatment): Adequate
wound debridement under local analgesia, followed
by treating the wound with either Platelet gel (10
cases) Fig. (6), Hyaluronic acid cream (10 cases)
Fig. (7) or fucidic acid (10 cases) Fig. (8). Dressing
change was done every 5 days till healing occurs
within 2-4 weeks, then followed by motion exer-
cises. The patient was seen for follow-up once
weekly for the first two month then monthly for
one year. All patients will be evaluated for wound
complications (e.g. hematoma, infection, flap de-
hiscence), time of healing, time off work, functional
outcome (including the sensory function which is
measured using the two-point discrimination test,
range of motion using Goniometer to evaluate the
range of motion of the distal phalanx and cold
intolerance in which each patient was asked if
exposure to cold air or cold water or holding cold
objects provokes pain, discomfort, or onset of other
cold-related symptoms in the affected finger after
healing has occurred), aesthetic outcome and pa-
tients' subjective satisfaction.
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Fig. (3): The retro-grade homodigital flap. Case (3): Male
patient aged 18 years old presented with Allen type
II fingertip injury to the right middle finger. (1) Pre-
operative volar view of the injury (2) 2 weeks post-
operative after healing occurred and sutures re-
moved.

Fig. (1): V-Y advancement flap. Case (1): Male patient aged
27 years old with Allen type II injury at the left ring
finger was treated surgically with Atasoy V-Y ad-
vancement flap. (1) Pre-operative picture. (2) 2 weeks
post-operative showing sound healing of the flap.

Fig. (2): Cross finger flap. Case (2): Male patient aged 20
years old presented with Allen type III fingertip
injury to the right thumb. (1) Pre-operative picture
of the injury. (2) 3 weeks post-operative picture
showing complete healing.
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Fig. (5): Moberg flap. Case (5): Male patient aged 33 years
old presented with Allen type II fingertip injury to
the right thumb. (1) Pre-operative picture of the
injury. (2) 2 weeks post-operative after complete
healing.

Fig. (4): Bilateral V-Y (Kutler) advancement flap. Case (4):
Male patient aged 38 years old with Allen type II
fingertip injury to the right index. (1) Pre-operative
volar view of the injury. (2) 2 weeks post-operative
picture with complete sound healing and sutures
removed.

Fig. (6): Case (6): Male patient aged 37 years old presented
with Allen type II fingertip injury to the right hand
ring and little fingers. (1) Pre-treatment picture of
the injury. (2) 3 weeks after the start of the treatment
showing complete healing.

Fig. (7): Case (7): Male patient aged 27 years presented with
Allen type II fingertip injury at the right thumb
treated with Hyaluronic acid. (1) Pre-treatment pic-
ture. (2) 3 weeks post-treatment showing complete
healing.

Fig. (8): Case (8): Male patient 44 years presented with Allen
type II fingertip injury at the right middle finger
treated with Fucidic acid. (1) Pre-treatment picture
of the injury. (2) 3-weeks post-treatment showing
signs of healing.
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RESULTS

This study included 50 patients, 38 males and
12 females with Allen's type II and III fingertip
injuries. Their ages ranged from 10 years to 52
years with mean age 32.0±10.2. Patients were
divided randomly into two groups. Group I (surgi-
cal) included 20 patients treated with surgical
intervention while Group II (conservative) included
30 patients treated with conservative treatment.

Clinical data:
Regarding the duration of healing there was no

significant difference between both groups. How-
ever, Group I (surgical) showed a slightly faster
time of healing from 2 to 4 weeks with mean time
2.7±0.73 and a decreased time off-work with range
2 to 4 weeks and mean 2.4±0.8, while patients
from Group II (conservative) ranged from 2 to 4
weeks with mean time 3.1±0.74 and the time off-
work ranged from 1 to 4 weeks with mean 2.9±1.0.

As for the evaluation of the functional outcome:
It included: Sensory outcome, range of motion and
cold intolerance. There was a significantly better
sensory outcome (p=0.002) for patients treated
conservatively (Group II) who had their two-point
discrimination ranging from 2-6mm with mean
4.30±1.18. While patients treated surgically (Group
I) their two-point discrimination ranged from 4-
6mm with mean 5.25±0.72 (Table 1). Range of
motion was significantly better for patients from
Group II (conservative) (p=0.001) which ranged
from 4-5 with mean 4.85±0.00 compared to Group
I (surgical) which ranged from 3-5 with mean
4.40±0.82 (Table 1). There was no significant
difference between both groups (p=0.726). Group
I (surgical) 9 patients (45%) presented with cold
intolerance symptoms and were absent in 11 pa-
tients (55%), while Group II (conservative) showed
12 patients (40%) presents with cold intolerance
symptoms while they were absent in 18 patients
(60%) (Table 1).

As regards to the complications, patients treat-
ed conservatively (Group II) showed significant
decrease in the rate of complications (p=0.021)
which is noted in 1 patient (3.3%). While Group
I complications were noted in five patients (25%)
(Table 1).

With respect to the aesthetic outcome, Group
II showed a significantly better aesthetic outcome
(p=0.035) compared to Group I. As for the patients'
subjective satisfaction, there was a significantly
more satisfied patients treated conservatively
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(Group II) (p=0.026) compared for the surgical
treatment in Group I (Table 1).

There was no difference between both groups
regarding the patients' range of follow-up were
from 7 to 13 month with mean 10.0±1.5 in Group
I and with mean 9.4±1.8 in Group II.

Analysis of the subgroups of the conservative
treatment:

Regarding the demographic data in the conserv-
ative group, there was no significant difference
between the subgroups regarding the age and sex
of the patients.

Clinical data:
Regarding the time of healing, we found that

patients treated with subgroup I (platelet gel)
required a significantly less time till reaching
complete healing ranging from 2-4 weeks, mean
2.6±0.7 (p=0.004), compared to subgroup II (Hy-
aluronic acid) ranged from 2-4 weeks, mean 3.4±0.7
and the subgroup III (fucidic acid) ranged from 3-
4 weeks and mean 3.6±0.5. As for the time off-
work, subgroup I (platelet gel) showed also a
significantly decreased time off-work ranging 1-
3 weeks with mean 1.4±0.7 (p=0.001), compared
to subgroup II (Hyaluronic acid) with range of 2-
3 weeks, mean 2.6±0.5 and subgroup III (fucidic
acid) ranging from 1-4 weeks with mean 2.8±0.9
(Table 2).

As for the functional outcome, there was no
significant difference between the subgroups re-
garding the sensory outcome, range of motion and
cold intolerance.

As regards to the complications, there was no
significant difference in the incidence of compli-
cations between the subgroups (p=0.355). Subgroup
I (Platelet gel) and III (Fucidic acid) showed 0%
occurrence of complications, where as the subgroup
II (Hyaluronic acid) showed only 1 complicated
patient (10%).

With respect to the aesthetic outcome, there
was no significant difference between the sub-
groups. Subgroup I (Platelet gel) showed 7 patients
with excellent outcome (70%) and 3 patients with
good outcome (30%), in subgroup II showed 6
patients with excellent outcome (60%) and 4 pa-
tients with good outcome (40%) and in subgroup
III showed 5 patients with excellent outcome (50%)
and 5 patients with good outcome (50%). As for
the patient's subjective satisfaction, there was no
significant difference between the subgroups. Sub-
group I (Platelet gel) patients' satisfaction ranged
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from 7-10 with mean 8.0±1.4, while patients' sat-
isfaction in subgroup II (Hyaluronic acid) ranged
from 6-8 with mean 7.1±1.6 and subgroup III
(Fucidic acid) ranged from 5-9 with mean 7.4±1.1.

There was no difference between subgroups
ranging from 7-13 month with mean 9.2±2.1,
9.7±1.8 and 9.5±1.8 for subgroup I, II, III re-
spectively.

Table (1): Functional outcome, complications, aesthetic outcome and patient's subjective
satisfaction among both study groups.

Point of
comparison

Functional outcome:
Two-point discrimination test (mm):

Mean ± S.D
Range

Range of motion (scale):
Mean ± S.D
Range

Cold intolerance:
Present
Absent

Complications:
Absent
Present

Aesthetic outcome:
Good
Excellent

Patients' subjective satisfaction:
Mean ± S.D
Range

Group I
Surgical
(n=20)

5.25±0.72
4.0-6.0mm

4.40±0.82
3.0-5.0

9   (45.0%)
11 (55.0%)

15 (75%)
5   (25%)

18 (90%)
2   (10%)

6.6±1.5
4.0-9.0

Group II
Conservative

(n=30)

4.30±1.18
2.0-6.0mm

4.85±0.00
4.0-5.0

12 (40.0%)
18 (60.0%)

29 (96.7%)
1   (3.3%)

19 (63.3%)
11 (36.7%)

7.5±1.4
5.0-10.0

Signi-
ficant
test

t
3.223

t
4.025

χ2

0.123

χ2

5.335

t
4.435

t
2.181

p

0.002*

0.001*

0.726

0.021*

0.035*

0.026*

t   : Independent sample t-test.          χ2: Chi square test.          *  : Statistically significant.

Table (2): Comparison of time of healing and time off work between the study subgroups.

Point of comparison

Time of healing (weeks):
Mean ± S.D
Range

Time of work (weeks):
Mean ± S.D
Range

Subgroup I
Platelet gel

(n=10)

2.6±0.7
2.0-4.0

1.4±0.7
1.0-3.0

Subgroup II
Hyaluronic acid

(n=10)

3.4±0.7
2.0-4.0

2.6±0.5
2.0-3.0

F: One way ANOVA (analysis of variance).          *: Statistically significant.

6.75

10.75

F
Subgroup III
Fucidic acid

(n=10)

3.6±0.5
3.0-4.0

2.8±0.9
1.0-4.0

p

0.004*

0.001*

DISCUSSION

Fingertip injuries are among the most common
injuries that occur in the upper limb and that pre-
senting for acute hospital care. Management of
fingertip injuries had undergone tremendous chang-
es over the course of the years. Numerous treatment
options are available now, but without a recom-
mended standard reference for management [14].

Similar to our study, Ipsen et al., [15] studied
the conservative measures of treating 53 patients
with 61 fingertip injuries. They found that average

duration of healing of conservative treatment was
25 days (range 8-42 days) and the average time
off-work was 22 days (range 0-60 days). While in
the retrospective study by Weichman et al., [16] in
2013, they recorded that patients who required
surgical intervention had a longer time to recover
and a significantly longer time to return back to
work than patients treated with conservative meas-
ures (4.33 weeks vs 2.98 weeks; p<0.001), which
is on the contrary to our study. In the study by
Foucher et al., [17] at a 3-year follow-up evaluation
of the use of local flaps for reconstruction of
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fingertip injuries in 41 patients. They observed
that the average time off-work was 6 weeks.

In agreement with our study, the study published
by Mennen and Wise [18] on evaluating the con-
servative measures in the treatment of fingertip
injuries on 200 fingertip injuries. They reported
that the two-point discrimination in patients fol-
lowed-up for 3 months after healing ranged from
2-3mm. In a study by Melone et al., [19] who
reviewed 150 patients treated using different sur-
gical intervention for fingertip injuries and reported
that the two-point discrimination was 7mm in
treated fingers. Opposite to our study, in two case
series by Takeishi et al., [20] and Tuncali et al., [21]
that used local island flaps reported no affection
of the range of motion. Van den Berg WB et al.,
[22] in a retrospective study comparing the surgical
versus conservative management in 59 fingertip
injuries in 53 patients reported no statistical sig-
nificant difference regarding the range of motion.
This could be explained due to the longer time of
follow-up duration.

Van den Berg WB et al., [22] in their retrospec-
tive study comparing the surgical versus conserv-
ative management had found no statistical signif-
icant differences regarding the cold intolerance.
This could be explained that the cold intolerance
occurs due to the injury itself rather than the man-
agement of the injury with either surgical or con-
servative measures.

Niranjan et al., [23] studied the use of the re-
versed homodigital island flap for the fingertip
reconstruction on 25 patients and they reported the
occurrence of complications in 2% of the patients
in the form of flap loss in agreement of the findings
in our study. Ipsen et al., [15] on the study of
conservative measures as a treatment, they noticed
that 4 out of 53 cases presented with complications
in the form of superficial infection.

One of the major pillars in the management of
the fingertip injuries in this study is the aesthetic
outcome of the finger after healing either it is done
surgically or conservatively which reflects pro-
foundly on the patient's satisfaction. Mennen and
Wiese [18] and Quell et al., [24] studied the con-
servative treatment for fingertip injuries and re-
ported excellent aesthetic outcome and patients
were satisfied regarding the results of the treatment
with good skin quality, normal sensation, retained
motion. In a disagreement with our study, it was
noted by Soderberg et al., [25] in a comparative
study between surgical and conservative treatment
of fingertip injuries, that there was no difference
in outcome after the first year of follow-up.

In agreement with our study, in 2010 Balbo et
al., [10] studied the use of platelet gel as a treatment
of fingertip injuries on 115 patients. They concluded
that the median time for recovery was 3 weeks
ranging from 10 days to 6 weeks. On the contrary
to our study, Bahar et al., [26] studied the effect of
platelet rich plasma on wound ealing and found
no significant difference in the time needed for
healing. In Study by Voinchet et al., [11] on the
effect of hyaluronic acid on acute wound healing
on 43 patients, they reported that the 70% reduction
of the wound surface area occurred within 10.8±1.5
days, which is similar to our finding that showed
that the duration of complete healing ranged from
2-4 weeks with mean 3.4±0.7 weeks. Balbo et al.,
[10] who studied the use of platelet gel on fingertip
injuries on 115 patients reported that the aesthetic
results were excellent for 97% of the patients which
is in agreement with our finding in which 7 out of
10 patients showed excellent outcome and the
remaining 3 showed good aesthetic outcome. They
also reported that nearly 98% of the patients were
satisfied with the treatment as the platelet gel is
easily prepared and painless in application and
dressing change which is also as similar finding
to our study.
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