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This brief report is a retrospective review of three cases of iatrogenic digital ischemia and clinical outcome at six
months. Hand injuries are one of themost common injuries that occur in theworking population. Iatrogenic dig-
ital ischemia is a rare condition that can be avoided by properwoundmanagement. After the correct initial treat-
ment is provided, it is important to apply the wound dressing correctly to avoid iatrogenic trauma or ischemia.
Currently, there is no consensus regarding the best treatment for these injuries. Our aim is to remind clinicians
of this rare condition, and to highlight prevention and treatment strategies.

© 2021 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY license (http://
creativecommons.org/licenses/by/4.0/).
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1. Introduction

Iatrogenic injuries are unintended complications frommedical treat-
ment, and the causes and the severity of the injuries vary. Common
causes of iatrogenic ischaemic digital injuries include self-adherent
dressings, tubular gauze, buddy-strapping and forgotten tourniquets
[1,2]. These types of injuries are uncommon but can cause significant
pain, neurapraxia andwhen left untreated can lead to digital necrosis [3].

2. Case 1

The first patient was a 35-years old gentleman who sustained a left
middle finger open nail bed injury with an underlying tuft fracture fol-
lowing a crush injury from a dumbbell. The nail bed was irrigated,
debrided and repaired under digital ring block and finger tourniquet in
the Emergency Department (ED). He represented to the ED 72 h later
due to persistent severe pain. He had a severely swollen and blistered
left middle finger with the finger tourniquet still wrapped around the
proximal phalanx, which was immediately, removed (Fig. 1). There was
an absence of sensation distal to the finger tourniquet. The finger had
an SpO2 of 97% and detectable arterial flow on doppler ultrasonography.
0100 Turku, Finland.
tiläinen),

. This is an open access article under
He was admitted to hospital to commence on therapeutic
enoxaparin, the finger was wrapped in heparin-soaked gauze and a
warming blanket system (3 M™ Bair Hugger™) was applied. At six
days mark, the patient lost pulse in doppler ultrasonography of the fin-
ger and underwent an emergency decompressive fasciotomy for com-
partment syndrome secondary to venous congestion. Intra-operatively
the ulnar and radial digital artery were pulsatile but constricted.

A periarterial sympathectomy, where the sympathetic nerves sur-
rounding thedigital arterial are excised,was performed to help promote
vasodilation. Two days after the initial surgery, the fingertip was
debrided due a necrotic tip and delayed primary closure of the
fasciotomy incision was performed. After four weeks, he had preserved
capillary refill but still had no sensation distal to the injury. He had no
wound healing complications and commenced hand therapy. His mid-
dle finger active range of motion (ROM) at the metacarpophalangeal
joint (MCPJ) 0-90o, proximal interphalangeal joint (PIPJ) 0-60o and dis-
tal interphalangeal joint (DIPJ) 0-30o. His six months Disabilities of the
Arm, Shoulder and Hand (DASH) score was 56.7 and still had absent
sensation in the finger (Fig. 1).

3. Case 2

The second patient was a healthy 38-year old female who sustained
a work-related injury from a kitchen knife to her left index finger
nailbed. She sustained a two-centimeter wound to the radial part of
the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Fig. 1. Case 1: Three days post a forgotten finger tourniquet (left) and six months post injury (right).
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the index finger nailbed with a partial amputation of the fingertip. She
was initially treated in the local ED. The nail was removed under ring
block, with the help of a digital tourniquet. The partially amputated fin-
gertip was considered viable, and after debridement it was sutured in
place with absorbable sutures. The tourniquet was then removed.

Self-adherent gauze dressings were circumferentially applied in two
layers with an additional layer of crepe bandage. She was instructed to
leave the dressing on for four days until the first wound review. The pa-
tient developed severe tightness and pain in the whole finger during
these four days, but she considered this as normal post-procedural pain.

When the bandage was removed, a circumferential injury was ob-
served with significant erythema of the entire digit and well-
demarcated zone of injury (Fig. 2).

On the following day the patient began to develop blisters and in-
creasing pain represented to the hospital. She was admitted for moni-
toring and pain relief. On day nine from the injury she was seen at our
specialist hand clinic. Her finger was constantly painful with a Visual
Analogue Scale (VAS) of 5. Sensation was decreased in thewhole finger
and excessive blistering originating from ischemic compression injury
was observed (Fig. 2). Pulse oximetry demonstrated good perfusion
with SpO2 of 97%, and Doppler Ultrasound confirmed that both radial
and ulnar digital arteries had good blood flow. The blisterswere decom-
pressed and shewas referred to hand therapy for wound care and range
of motion exercises.

She presented for a review six weeks from the initial injury. She de-
scribed absent sensation distal to the PIPJ. PIPJ ROM was −30-80o and
DIPJ was 0-20o. At the six-month review, all the wounds have healed
and her nail has regrown (Fig. 2). She had returned back to full time
work. She achieved a ROM of 20-100o at the PIPJ and 0-90o at the DIPJ.
She complained of crepitus with movement and this led to the finding
of post-traumatic arthritic changes at the PIPJ and DIPJ on XRAY. Her
DASH score at six months was 10.8.

4. Case 3

The third patient is an otherwise healthy 35-years old gentleman
who sustained a right thumb laceration from a mandolin blade while
slicing vegetables. There was no underlying fracture. The local ED man-
aged the venous bleeding with silver nitrate and adrenaline-soaked
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gauze. The thumb was dressed, and the patient was discharged on
oral antibiotics. He represented to the ED 24 h later with a severely
swollen and blistered right thumb due to a constrictive circumferential
dressing around the proximal phalanx of the thumb (Fig. 3). There was
an associated neurapraxia of the common digital nerves of the thumb
distal to the site of the circumferential dressing. The thumb had an
SpO2 > 95% and detectable pulse on doppler ultrasonography.

Blisters were deroofed at the one-week mark. Daily topical glyceryl
trinitrate and weekly silver dressings were applied. The skin had re-
epithelized and mild sensory recovery was achieved after four weeks
and the patient was able to commence hand therapy. At this time, he
had a minimal interphalangeal joint (IPJ) ROM and a Kapanji score of
1/10. After five years, he has an IPJ ROM 0-50o and Kapanji score of 9/
10. His DASH score was 3.3.

5. Discussion

Wewish to present this case series to remind clinicians of the impor-
tance of proper management of digital injuries in the emergency de-
partment. The combination of an anaesthetised finger post traumatic
swelling and tight dressings or a forgotten tourniquet creates the per-
fect environment to develop digital ischemia.

According to SafeWork Australia therewere almost 28,000work re-
lated hand or arm injuries that resultedwith oneweek ormore off work
in 2020 in Australia [4]. Despite this, the literature concerning iatrogenic
digit ischemia is scarce. The first report of this condition was published
in 1975 by Miller et al. who described four patients with iatrogenic
digital ischemia due to excessively tight circumferential tubular
dressings [5].

Elastic materials, such as Coban™, are considered to be more dan-
gerous if improperly used than conventional dressings because the
tourniquet effect is more likely [6]. When properly used elastic dress-
ings are useful for the care of isolated digital injuries [7]. The risk of
over tightening should, however, be remembered especially in paediat-
ric population, because of the inadequate communication of symptoms
by children [8].

Spruiell et al. reported a case where patient had no capillary refill
and impairment of perfusion 72 h after injury due to a tight dressing. Ur-
gent decompressionwith a longitudinal dorsal Bruner-type incisionwas



Fig. 3.Case 3: Day one after tight circumferential dressings (left) and five years after injury
(right).

Fig. 2. Case 2: Four days after tight circumferential dressings (left) and six months after injury (right).
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performed. Authors noted a return of circulation and patient was re-
ported to make almost full recovery with functional finger after a
12 week follow-up [9].
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In 2010, the United Kingdom National Patient Safety Agency and
Royal College of Surgeons released a report on the use of digital tourni-
quets in surgery [10]. They stated that gloves should not be used as tour-
niquets and have made recommendations to include tourniquets in the
surgical checklist. There are no such recommendations for digital tour-
niquets in the ED setting. There are studies on digital tourniquet devices
that are “unforgettable”, but most are not commonly accessible. In our
ED, digital tourniquets and self-adherent dressings are now prohibited.
Patients are educated to represent to hospital urgently if they have
numbness, paraesthesia or pain that is not relieved by painkillers post
procedure.

Pulse oximetry can be used to assess the capillary circulation, and
patients should be referred urgently to a surgeon for further evaluation.
Doppler ultrasound can provide useful information of the patency of the
digital arteries. The treatment principles utilised at our institution in-
volves close observation for compartment syndrome, reduce venous
congestion, promote vasodilation and prevent infection. This can be
achieved by immediate removal of all bandages or tourniquets from
the digit. Medications such as glyceryl trinitrate, aspirin, enoxaparin
and heparin aim to improve blood flow and prevent thrombosis. Infec-
tion can be prevented with the appropriate use of antibiotics, wound
care and debridement of necrotic tissue. Surgical fasciotomy should be
considered if there are any concerns for vascular compromise.

Further management requires close follow-up in liaison with hand
therapists to help regain the function and the range of motion of the
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finger. The importance of careful application of post-procedural digital
dressings cannot be over-emphasized. We recommend performing a
longitudinal cut to the dorsal side on the proximal part of the bandage
to prevent the proximal end curling up and forming a tourniquet.

Excessively tight bandage can lead to devastating consequences to
the patient and might cause long-term impairment and neurogenic
pain or, in more severe cases, even amputation. [1,6,8,9]
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