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Female, 36-year-old

Allen type lll fingertip amputation injury

Cold intolerance * numbness ¢ pain

Conservative management with moist wound dressings
Orthopedics and Traumatology e Plastic Surgery

Unusual setting of medical care

Fingertip amputation injury is treated surgically or conservatively. Management strategies for these injuries
vary depending on not only the site and the degree of tissue loss in the wound but also the country and re-
gion. Conservative management or revision amputation is common in the United States. On the other hand,
operative management such as replantation or reconstruction is preferred in Japan; accordingly, a surgery is
performed even in cases eligible for conservative management. Here, we report a case of fingertip amputation
injury for which reconstructive surgery was recommended by a plastic surgeon, but the patient opted for con-
servative treatment, which was performed using moist wound dressings.

A 36-year-old woman suffered an Allen type Il fingertip amputation injury with her right middle finger crushed in
a thick iron door. The amputated fingertip was not retrieved. The plastic surgeon in charge initially recommend-
ed reconstructive surgery to the patient. However, the patient opted for conservative management; therefore,
she visited the Wound Care Department in our hospital. Conservative treatment using moist wound dressings
(Plus moist™) was performed, and the wound healed after 12 weeks, with outstanding aesthetic and function-
al results.

Conservative management with moist wound dressings can be a successful treatment modality for Allen type Il
fingertip amputation injury. In cases where the fingertip amputation injury can be treated using either surgery
or conservative treatment, it is better to prioritize the patient’s wishes when selecting the treatment option.

Amputation, Traumatic ¢ Finger Injuries ¢ Wound Healing ¢ Wounds and Injuries
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Background

Fingertip amputation injuries are common injuries often en-
countered in emergency departments. Fingertip amputations
were classified by Allen from Type | to Type IV according to
the degree of the injury [1]. Most Allen type IlI/IV fingertip am-
putations are treated surgically [2], but conservative manage-
ment can also be a viable treatment option [3]. Management
strategies for these injuries depend on the site and degree
of tissue loss in the wounds, and they vary by country or re-
gion. Conservative management or revision amputation is
common in the United States, and thus, replantation is per-
formed in only 14% of fingertip amputation injuries [4-6]. In
contrast, replantation or reconstruction is conventionally per-
formed in Asian countries; replantation is performed in 29%
of fingertip amputation injuries in Japan [5,6]. Although there
are limited data regarding the appropriate indications for re-
plantation, distal fingertip amputations without bone defects
tend to be treated with replantation in Japan [6]. This poses
a challenge due to the unresolved issues regarding cost and
functional outcomes [6]. Thus, the management strategy for
fingertip amputations may need to be reconsidered. Herein,
we report a case of an Allen type Il fingertip amputation in-
jury that was initially recommended for reconstructive sur-
gery by a plastic surgeon, but conservative management us-
ing moist wound dressings was finally selected according to
the patient’s preference.

Case Report

A 36-year-old woman suffered a fingertip amputation injury
when her right third finger was crushed in a thick iron door
while working. She worked in a restaurant and was in charge
of serving customers and cooking. The amputated part of the
finger was not retrieved. Her medical history was unremark-
able, and she was a smoker. She first visited the emergency
department of another general hospital, where the plastic sur-
geon in charge recommended surgical reconstruction. However,
the patient opted for conservative management and visited our
Wound Care Department. Upon the first visit, loss of the nail
plate, damage to the nail bed, and exposure of the distal pha-
lanx were observed, indicating that the fingertip injury was an
Allen type Ill amputation (Figure 1A, 1B). Conservative man-
agement with moist wound dressings was provided. The moist
wound dressings used in this case was Plus moist™ (ZUIKO
MEDICAL, Osaka, Japan), which is made of polyethylene, poly-
propylene, and cellulose (Figure 2). Written informed consent
was obtained from the patient for the publication of this case
report. Ethics approval for this case report was obtained from
the Ethics Review Board of Miyanomori Memorial Hospital.
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The protocol for this management strategy was simple: the
wound was covered with Plus moist™, and the patient washed
the wound lightly with warm water in the shower once a day
and changed the dressing at home. Disinfectants and prophy-
lactic antibiotics were not used in this case according to the
guidelines of our Wound Care Department. After conservative
management began with the Plus moist™, the patient returned
for a follow-up visit once every 1-2 weeks. Two weeks later, a
new nail plate began to grow, and the fingertip was covered
with granulation tissue (Figure 1C). After 4 weeks, the granu-
lation tissue grew, and the fingertip regenerated into the origi-
nal fingertip shape (Figure 1D). After 8 weeks, epithelialization
was almost complete, but a slight granulation remained at the
tip (Figure 1E). Epithelialization was completed in 12 weeks
(Figure 1F). Follow-up frequency was decreased to once every
4 weeks after epithelialization. There were no local or system-
ic infections during the overall treatment period.

At the beginning of the treatment, the patient complained of
mild pain at the fingertip when it was touched, but over time
the pain reduced. We did not restrict the patient from per-
forming any finger movements as long as the pain was toler-
ated by the patient. We advised the patient at the beginning
of the treatment that she could return to work at any time
during the treatment period. One week after treatment be-
gan, the patient was able to perform activities of daily living
with few challenges due to the pain felt at the fingertip when
it was touched. However, returning to work was significantly
delayed due to the prolonged discussions between the work-
place and the patient regarding workers’ compensation, fu-
ture work content, and job changes. The patient complained
of numbness at the fingertip at 16 weeks and mild cold intol-
erance at 27 weeks, but these improved over time. Pregabalin
150 mg/day, mecobalamin 1500 ug/day, and loxoprofen sodi-
um hydrate 180 mg/day were administered separately or si-
multaneously as needed to control the pain and numbness.
For about 6 months after the injury, the patient occasional-
ly found it slightly difficult to hold a pen or chopsticks due to
pain or numbness, but she gradually regained the function-
al ability of her right hand. At the final follow-up at 39 weeks
(Figure 3), discussions with her workplace were completed,
and she returned to work. Overall, she was satisfied with the
treatment outcome.

Discussion

We present a case of an Allen type lll fingertip amputation
injury which was managed conservatively with moist wound
dressings. At 12 weeks, the wound epithelialized with excel-
lent aesthetic and functional results. There are 2 management
strategies for fingertip amputation injuries: operative and con-
servative. Management strategies vary not only depending on
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Figure 1. Wound healing process from initial visit to epithelialization Initial presentation of fingertip amputation injury on the third
finger of the right hand. The distal phalanx of the finger is exposed during the initial visit (A, B). Granulation increased at 2
weeks (C). The tip regained a shape similar to that of the original finger at 4 weeks (D). Epithelialization was near completion
at 8 weeks (E). Complete epithelialization at 12 weeks (F).
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Figure 2. The moist wound dressing (Plus moist™) used in this case Plus moist™ consists of 3 layers. The outer leak-proof layer that
prevents the exudate from leaking (A), the middle absorbent layer that absorbs the exudate (B), and the inner permeable
layer that comes in contact with the wound (C). Plus moist™ after application (D).

the site and degree of tissue loss in the wound but also the
country or region.

Conservative management or revision amputation is common in
the United States [4-6]. On the other hand, replantation or re-
construction is preferred in Asian countries [5-7]. This difference
is attributed to cultural differences such as moral values and
the significance of body integrity [5,6,8]. Differences in health
care systems, such as insurance reimbursement, may also in-
fluence the management choices [8]. In Japan, replantation or
reconstruction is widely used for fingertip amputations [9-11].
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Due to the various factors mentioned above, operative man-
agement strategies may have been used excessively for fin-
gertip amputations in Japan [6]. On the other hand, conserva-
tive management using moist wound dressings has become
common and widely accepted among the general public in re-
cent years [12]. In this case, she scrutinized medical articles
on the treatment of fingertip amputations on the internet [13]
and opted for conservative management because she consid-
ered that conservative management would provide better out-
comes than surgery.

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



Masaki S. and Kawamoto T.:
Conservative management for fingertip amputation injury
© Am ] Case Rep, 2021; 22: €928950

Figure 3. Appearance and range of motion after 39 weeks Fingertip on the palmar and dorsal surfaces at 39 weeks (A, B). Range of

motion of the fingertip is normal (C, D).

Moist wound dressings are commonly used in the conservative
management of fingertip amputations [13]. For example, self-
adhesive elastic bandages with Vaseline [13], UrgoTul [14], and
film dressings [15] can be used. In this case, Plus moist™, one
of the popular wound dressings in Japan, was used [12]. Plus
moist™ is a multi-layered wound dressing with a non-adher-
ent ability and can self-regulate the absorption of the exudate.
It can be bought by patients from drugstores or online stores,
and it can be used by patients to cover the wound and replace
the dressing once a day. Therefore, Plus moist™ is widely ac-
cepted by patients due to its ease of use. However, since the
available wound dressings vary by country or region, there is
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currently no established wound dressing for fingertip ampu-
tations that is considered the most suitable. Therefore, indi-
vidual hospitals need to consider what is appropriate and ac-
cessible for their facility when selecting dressings.

Regarding the healing time, revision amputation may pro-
vide faster healing than other management methods [5,6,8].
Although the healing time depends on the degree of injury,
the average healing time in conservative management has
been reported as 2-12 weeks [13]. Fingertip amputation with
exposed bone takes the longest to heal [16,17]. In our case, it
took 12 weeks for complete healing to occur, which may have
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been associated with the size of the defect and exposed bone.
Furthermore, the patient’s smoking history may have also af-
fected the healing time [5,18]. Since conservative management
requires a relatively long healing time, revision amputation may
be favorable in patients who cannot tolerate an open wound
for a long time and desire faster healing [5,16,17]. The aver-
age time to return to work is reported to be 1.5 months after
revision amputation and 3.2-4.0 months after replantation [5].
In contrast, patients treated with conservative management
can often return to work within the first week, and most pa-
tients return to work after an average of 1 month. However,
in food service jobs such as this case, returning to work may
be significantly delayed due to the nature of the work [13].

Studies on fingertip amputation with an exposed bone recom-
mend surgical bone-shortening before conservative treatment
to facilitate healing [13,19]. In contrast, other studies reported
that the protruding bone should not be resected unless it has
sharp bone spicules. This is because bone trimming causes the
fingertip to lose bony support and can cause a hook nail defor-
mity [17]. In this case, exposed bone trimming was deemed un-
necessary and not performed. As a result, there was no nail de-
formity. With conservative treatment, the soft-tissue thickness
of the fingertip has been reported to regenerate up to 85% in
the palmar direction and 93% in the distal direction [19]. The
thickness of the regenerated soft tissue of the fingertip in this
case was consistent with previous studies. Interestingly, as the
granulation tissue gradually grew, the fingertip regenerated
into a natural finger shape 4 weeks after the injury. Moreover,
the nail bed regenerated almost normally, showing excellent
aesthetic results. Although surgical repair has been reported
to be essential in any nail bed injury [20], this case indicated
that the nail bed can be regenerated by conservative treatment.

A common challenge with sensation which is associated with
conservative treatment is cold intolerance [5,13,16]; however,
it gradually improves and resolves by 1 year [13]. Cold intol-
erance is also commonly reported after operative treatment,
especially in revision amputation [5,16]. However, cold intol-
erance is assumed to be due to vascular insufficiency and pe-
ripheral nerve injury at the time of the fingertip injury, regard-
less of the treatment method [21]. The incidence of changes
in sensitivity are low but more common in proximal injuries,
which can contribute to dissatisfaction with the outcome of
treatment in patients receiving conservative treatment [1,5,19].
In the present case, cold intolerance and numbness adversely
affected the patient’s activities of daily living. However, both
issues improved and resolved over time. It is important to ex-
plain to the patients in advance before starting conservative
treatment that although sensory abnormalities can occur and
continue for a while, they also frequently improve over time.
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This approach will lead to an improvement in the acceptance
of conservative treatment by patients.

Each treatment for fingertip amputation injuries has its ad-
vantages and disadvantages. While revision amputation pro-
vides faster healing, it does not restore the original finger
length and is associated with frequent occurrences of cold
intolerance [5,16]. Replantation can help restore the original
finger; however, the amputation mechanism must be sharp,
the amputated digit must be properly retrieved, and immedi-
ate replantation must be performed. Due to these factors, in-
dications for replantation are limited [5,17]. Replantation also
requires long-term rehabilitation and risks the development of
persistent finger stiffness [6]. Reconstruction using local flaps
has the advantage of being able to handle various types of fin-
gertip amputations and preserve the finger length; however, it
also requires a prolonged immobilization and risks flap failure
[5,7,22,23]. Although the healing time for conservative man-
agement of fingertip amputations may be longer, conservative
management has several advantages over operative manage-
ment: good aesthetic and functional results with almost nor-
mal sensitivity, no need for hospitalization and immobiliza-
tion, and no postoperative complications. Thus, conservative
management may be more effective than operative manage-
ment overall [13,16]. When selecting the treatment strategy
for fingertip amputation injury, it is recommended that doc-
tors fully explain to the patient the advantages and disadvan-
tages of both operative management and conservative man-
agement and consider the patient’s preference.

Conclusions

Conservative management with moist wound dressings for fin-
gertip amputation injury is simple, and the overall treatment
outcomes are satisfactory for patients. Therefore, conserva-
tive management may be a preferable strategy for fingertip
amputation injuries, depending on the nature and degree of
the injury. However, it should be noted that because conserva-
tive management requires a longer healing time, the nature of
the patient’s work and the expected recovery time should be
taken into account when considering management strategies.

Acknowledgements

We would like to thank Editage (www.editage.jp) for English
language editing.

Conflict of Interest

None.

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]




Masaki S. and Kawamoto T.:
Conservative management for fingertip amputation injury
© Am J Case Rep, 2021; 22: €928950

References:

—

N

w

»

(%}

(=2}

~

[oc]

o

10.

11

. Allen MJ. Conservative management of fingertip injuries in adults. Hand,

1980;12:257-65

. Golinvaux NS, Maslow JI, Hovis JP, Lee DH. Fingertip injury and manage-

ment. JBJS Essent Surg Tech, 2019;9:e30

. Germann G, Rudolf KD, Levin SL, Hrabowski M. Fingertip and thumb tip

wounds: Changing algorithms for sensation, aesthetics, and function. )
Hand Surg Am, 2017;42:274-84

. Weichman KE, Wilson SC, Samra F, et al. Treatment and outcomes of fin-

gertip injuries at a large metropolitan public hospital. Plast Reconstr Surg,
2013;131:107-12

. Sindhu K, DeFroda SF, Harris AP, Gil JA. Management of partial finger-

tip amputation in adults: Operative and non-operative treatment. Injury,
2017;48:2643-49

. Shauver M), Nishizuka T, Hirata H, Chung KC. Traumatic finger amputa-

tion treatment preference among hand surgeons in the United States and
Japan. Plast Reconstr Surg, 2016;137:1193-202

. Karjalainen T, Sebastin SJ, Chee KG, et al. Flap related complications re-

quiring secondary surgery in a series of 851 local flaps used for fingertip
reconstruction. ) Hand Surg Asian Pac Vol, 2019;24:24-29

. Maroukis BL, Shauver MJ, Nishizuka T, et al. Cross-cultural variation in pref-

erence for replantation or revision amputation: Societal and surgeon views.
Injury, 2016;47:818-23

. Koshima |, Yoshida S, Imai H, et al. Recent topics on fingertip replantations

under digital block. Hand Clin, 2019;35:179-84

Usami S, Okazaki M. Fingertip reconstruction with a posterior interosse-
ous artery perforator flap: A minimally invasive procedure for donor and
recipient sites. J Plast Reconstr Aesthet Surg, 2017;70:166-72

Osada A, Matsumine H, Kamei W, Sakurai H. Usefulness of avulsed finger-

tip skin for reconstruction after digital amputation. Case Reports Plast Surg
Hand Surg, 2020;7:23-29

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

€928950-7

Natsui M. Overview of wound healing in a moist environment. 2012, http://
www.wound-treatment.jp/english/index_e.htm

Krauss EM, Lalonde DH. Secondary healing of fingertip amputations: A re-
view. Hand, 2014;9:282-88

Ng HJH, Sim J, Tey VHT, Selvaganesh S, et al. Experience with the use of
splint caps for the management of fingertip amputation injuries. J Hand
Surg Asian Pac Vol, 2020;25:199-205

Kurian S, Davis M, Fazi A, McClellan WT. IV 3000 dressing for fingertip in-
jury: Management and discussion. W V Med J, 2016;112:24-26

Kawaiah A, Thakur M, Garg S, et al. Fingertip injuries and amputations: A
review of the literature. Cureus, 2020;12:8291

Champagne L, Hustedt JW, Walker R, et al. Digital tip amputations from the
perspective of the nail. Adv Orthop, 2016;2016:1967192

Alvarez-Jiménez J, Cérdoba-Fernandez A. Influence of smoking on wound
healing in patients undergoing nail matrix phenolization: A prospective
randomized clinical study. Adv Skin Wound Care, 2014;27:229-36

Hoigné D, Hug U, Schiirch M, et al. Semi-occlusive dressing for the treat-
ment of fingertip amputations with exposed bone: Quantity and quality
of soft-tissue regeneration. J Hand Surg Eur Vol, 2014;39:505-9

George A, Alexander R, Manju C. Management of nail bed injuries associ-
ated with fingertip injuries. Indian J Orthop, 2017;51:709-13

Yuan F, McGlinn EP, Giladi AM, Chung KC. A Systematic review of outcomes
after revision amputation for treatment of traumatic finger amputation.
Plast Reconstr Surg, 2015;136:99-113

Giileg A, Ozdemir A, Durgut F, et al. Comparison of innervated digital artery
perforator flap versus homodigital reverse flow flap techniques for finger-
tip reconstruction. J Hand Surg Am, 2019;44:801.e1-6

Losco L, Lo Torto F, Maruccia M, et al. Modified single pedicle reverse adi-
pofascial flap for fingertip reconstruction. Microsurgery, 2019;39:221-27

Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]



