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reported. On 4 August 2020, a 35-year-old female patient was admitted to

nal pain for 2 hours. She was diagnosed with a severe acute pancreatitis
with type II diabetes mellitus. On 7 August, a vein detained needle was
inserted into the dorsal vein of her right foot to infuse drugs. On 9 August, a
grade 4 infiltration, discoloured and bruised skin with a swollen area of
11 cm x 9 cm around the infusion part of her right foot, was discovered.
The infusion was stopped immediately and the residual drug was aspirated
at the infusion site. When removing the vein detained needle, the skin sur-
rounding the infusion site on the right foot was torn by the adhesive dress-
ing. The size of the skin tears was 6 cm x 3 cm (type 3). The patient was
provided with appropriate dressing, manual lymphatic drainage, and surgi-
cal intervention. Two months later, she was fully recovered with no func-
tional impairment of the affected foot. Timely local wound interventions
could lead to a satisfactory outcome for severe peripheral intravenous infiltra-
tion with skin tears.
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Key Messages

1 | INTRODUCTION

Infiltration is the inadvertent administration of a non-
vesicant solution or medication into surrounding tis-
sues of the intravenous (IV) catheter. It is one of the
most common complications in infusion therapy
involving an IV catheter." Previous prospective obser-
vational studies have shown that average incidence of
infiltration was 14.2%, ranging from 5.9% to 36.3%.>*
The Infusion Nurse Society Standards of Practice rec-
ommends that peripheral IV infiltration is classified
into five grades from 0 to 4. Grade 2 is the most com-
monly observed (67.2%), followed by grade 3 and grade
1.° Grade 4 (0.4%), the most severe injury, is rarely
reported.® Grade 4 cases may result in serious compli-
cations including full skin loss, muscle necrosis, and
tendon necrosis requiring reconstructive surgery or
even amputation, which further lead to longer hospital
stay, as well as higher morbidity and higher costs of
care."” Treatments for IV infiltration consist of remov-
ing the vascular access device, elevating the limb, and
applying a warm or cold compress.

According to the International Skin Tear Advisory
Panel (ISTAP), a skin tear is a wound caused by shear,
friction, and/or blunt force with the separation of skin
layers.® The prevalence of skin tears typically varies
between 3.3% and 19.5%.>'° The skin tears are classified
into three types, with type 3 being the most serious one.®
Skin tear is painful and distressful for patients and may
prolong hospital stay (particularly if related to the lower
extremities and involving underlying pathology), increase
costs of care, and impact quality of life on the affected
patients.'>'? Peripheral IV infiltration with skin tear is a
rare and complex wound. Here, we presented an IV infil-
tration with skin tears occurring during IV treatment. We
applied an integrated intervention including manual lym-
phatic drainage (MLD) to treat the IV infiltration with a
satisfactory outcome.

« a case of grade 4 peripheral intravenous infiltration with type 3 skin tear
and its treatment were reported

« the origins and developments of a grade 4 peripheral intravenous infiltration
with type 3 skin tear were described and an integrated intervention includ-
ing manual lymphatic drainage to treat this type of wound was introduced

« several measures including choosing access site, joint stabilisation, and
timely assessment of vascular access site for patients with severe underlying
condition such as diabetes could prevent or mitigate the impact of this type
of wound. Comprehensive intervention including appropriate dressing,
manual lymphatic drainage, and surgery could lead to a satisfactory out-
come without impairment of the affected tissues

2 | CASE PRESENTATION

On 4 August 2020, 11:15 am, a 35-year-old female patient
with a body mass index of 25kg/m” (height, 158 cm;
weight, 62.5 kg) was admitted to the emergency department
of The Seventh Affiliated Hospital of Southern Medical Uni-
versity, after postprandial abdominal pain for 2 hours. The
patient was diagnosed with severe acute pancreatitis with a
history of type II diabetes mellitus (before treatment: fasting
glucose, 9.1-18.3 mmol/L; after treatment: fasting glucose,
5.1-15.4 mmol/L) and hyperlipidaemia (fasting total choles-
terol, 22.52 mmol/L; fasting triglycerides, 32.95 mmol/L).

On 6 August, the patient presented coma and dysphoria.
Also she had oedema in low limbs (grade 1). To ensure
safety, the patient's limbs were properly secured on the
ward bed with restraints.

On 7 August, 12:30 am, a vein detained needle
(24-gauge; BD™) was inserted into the dorsal vein of her
right foot to infuse blood plasma and furosemide.

Given pharmaceutical incompatibility, the dorsal vein
of her right foot was chosen because her left femoral vein
with a catheter and right subclavian vein with a catheter
had continually been infused gentamicin, remifentanil,
and norepinephrine since 6 August.

On 8 August, when blood plasma was stopped
(2:00 pm), furosemide was continually infused into the
dorsal vein of the right foot (7:00 pm).

On 9 August, 3:55 pm, the skin on the dorsum of the
right foot was found discoloured and bruising with a
swollen area of 11 cm x 9 cm. The patient had moderate
pain with a score of 4. Therefore, we defined the IV infil-
tration as grade 4.

The furosemide infusion was discontinued immedi-
ately and the residual drug was aspirated using a 5 mL
syringe. When removing the transparent bio-occlusive
dressing (10 cm x 11.5 cm; Tegaderm™; 3M) and vein
detained needle, the patient made a sudden big kick of
her right foot, causing a size of 6 cm x 3 cm skin tear
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FIGURE 1
wound base was 100% red. The infiltration area: 11 cm x 9 cm,
bruised skin, grade 1 oedema. Exudate: Scant amount, serous. Pain
score (numeric rating scale): 2

The skin tear area: 6 cm x 3 cm, the colour of the

(type 3) in the right foot by the adhesive dressing
(Figure 1).

3 | LOCAL WOUND ASSESSMENT

The wound was located at the right anterior ankle, with a
size of 6 cm x 3 cm, 100% black base and a scant amount
of serous exudate. The skin from the dorsum of the right
foot to the front of the tibia was bruised and swollen,
measuring 15 cm x 10 cm. Pitting oedema is present in
the right foot (grade 1). Palpation revealed a weaker pulse
in the right foot than in the left. The pain score was 4 in
her right lower limb using numeric rating scale."> IV
infiltration was rated as grade 4 and skin tear was rated

as type 3.

4 | WOUND HEALING PROCESS

41 | Wound cleaning

On 9 August, the wound was rinsed repeatedly with nor-
mal saline, and then it was covered with a Vaseline gauze
dressing to maintain moisture balance. The right lower
limb was elevated to reduce oedema.

4.2 | Moisture balance and oedema
reduction

Since 10 August, liquid wound dressing (Baoshiman™,
ZhongTengYiYao) with three times a day, 50% magne-
sium sulphate dressing with twice a day (Figure 2), and
hydrogel dressing (HARTMANN, Hydrosorb®) with once
every 3 days (Figure 3) had been applied to the wound
area to absorb wound exudates, reduce oedema, and pro-
mote wound healing. On 19 August, the wound was
suspected to be infected as its exudate became brown and
sticky. An ionic silver hydrogel dressing (URGO®,
Urgotul SSD) which has a broad spectrum of antimicro-
bial activity was applied (Figure ) twice a day to prevent
wound infection.

On 24 August, it was discovered that the wound
oedema had been insufficiently reduced. After consulta-
tion with a wound specialist, we used MLD to relieve the
wound oedema because it is able to significantly reduce
swelling of the tissue surrounding the wound."* MLD
consists of six steps: gently rub the inguinal lymph nodes;
massage the flabby thigh muscles; rub the popliteal
lymph nodes; relax the calf muscles and gently massage
toward the centre, including the ankle; relax toes to help
their movement; and massage the skin around the
wound. MLD was performed on daily basis from 24 to
31 August, one session with about 60 minutes per day.

On 31 August, the wound oedema in the affected foot
disappeared and the dorsal pedis arterial pulse returned
to normal, with equal strength on both sides.

4.3 | Debridement and skin flap
transplantation

The skin in the infiltration area gradually turned black
and sunken as compared with the surrounding skin, with
a sense of fluctuation when touched. Puncture and flak-
ing were performed at the lower area of the wound. And
an ionic silver hydrogel dressing drainage strip (URGO®,
Urgotul SSD, once a day) was applied to drain out the
cloudy and brown liquid. A 10% povidone iodine cream
(Guangdongkelun) with cotton pad was used externally
to accelerate debridement once a day (Figure 5).

On September 11, the wound area of the right foot
was completely covered by black scab, with clear division
from the surrounding healthy skin. The patient was sent
to the operating room for surgical debridement, expan-
sion, and vacuum sealing drainage (VSD) of the necrotic
skin (Figure 6).

On September 23, the wound was covered with fresh
granulation and free lower limb skin flap transplantation
was performed (Figure 7).
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FIGURE 2

g

The skin tear area: 3 cm x 3 cm, the colour of the wound base was 100% black. The infiltration area: 15 cm x 8 cm, bruised

skin with scattered blisters, grade 2 oedema. Exudate: Moderate amount, serous. Pain score (numeric rating scale): 4. Treatment: The wound
area was covered with wet compress with 50% magnesium sulphate, and the wet compress was changed twice a day

FIGURE 3

5 | WOUND HEALING OUTCOME
Stitches were removed on October 7, and the wound was
mostly healed (Figure 8). Three months later, the patient
experienced a complete and satisfactory healing outcome
with no functional impairment of the affected foot.

6 | DISCUSSION

As a result of erosion or penetration of the catheter into
or through the venous wall, infiltration could lead to
infusion of fluids and/or medications into the surround-
ing soft tissues. Studies have showed that factors for infil-
tration are various, such as inflammatory effects of
traumatic movement of the catheter within the vessel,
caustic or other chemical injuries by the infuscate, and

The skin tear area: 4 cm x 3 cm, the colour of the wound base was 50% black and 50% yellow. The infiltration area:
15 cm x 10 cm, bruised skin, grade 3 oedema. Exudate: Moderate amount, serous. Pain score (numeric rating scale): 4. Treatment: The
wound area was covered with hydrogel dressing (HARTMANN, Hydrosorb®) and the dressing was changed once every 3 days

previous needle injuries.>'®> Peripheral IV catheters
placed in joint regions have been shown to have higher
rates of infiltration and loss, presumably because of
movement of the vessel wall relative to the catheter tip."”
In the present case, there were several reasons for the
infiltration. First, drugs were infused into the dorsal vein
of the right foot (near the ankle), which may increase the
risk of movement. Second, blood plasma was adminis-
tered through this IV catheter the day before furosemide
infusion. The osmotic pressure of blood plasma is high,
and continuous blood plasma infusion may cause injury
to the dorsal foot vein. Third, the patient had suffered
from type 2 diabetes mellitus, therefore, her immunity
and local vascular condition may be compromised.
Fourth, the patient had developed oedema in lower limbs
before the infusion, and she was in a coma and unable to
express pain or discomfort, making early infiltration
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FIGURE 4 The skin tear area: 4 cm x 3 cm, the colour of the wound base was 25% black and 75% yellow. The infiltration area:
15 cm x 10 cm, maceration, grade 3 oedema. Exudate: Large amount, seropurulent. Pain score (numeric rating scale): 2. Treatment: The

wound area was covered with ionic silver hydrogel dressing (URGO®, Urgotul SSD) and the dressing was changed once a day

FIGURE 5

The wound area: 15 cm x 13 cm, the colour base of the wound base was 50% black and 50% red, grade 1 oedema. Exudate:

Large amount, seropurulent. Pain score (numeric rating scale): 2. Treatment: The wound area was covered with 10% povidone iodine cream

(Guangdongkelun) and the cream was changed once a day

difficult to detect. Therefore, a combination of these fac-
tors has led to the development of grade 4 IV infiltration
in this case.

The three main risk factors for skin tears are fragile
skin conditions, impaired mobility and mechanical
trauma, and poor general health status (eg, com-
orbidities, polypharmacy, and impaired cognition).'®!’
Skin tears could be uncomplicated (healing within
4 weeks) or complicated.® Lower leg oedema is well

documented to contribute to delayed wound healing,
regardless of the wound aetiology.® In our case, the
patient’s lower limbs were secured by restraints on the
ankles. While removing the IV catheter, the patient sud-
denly made a big kick because of dysphoria.

Friction between the restraint straps and the skin
increases the risk of skin tears. In addition, the com-
orbidities, such as type II diabetes mellitus and poly-
pharmacy for her serious and complex health conditions



WANG ET AL.

E® - WiLEy-L >

FIGURE 6

The wound area:12 cm x 6 cm, the colour of the wound base was 100% black, tendons were not injured. Exudate: Small

amount, seropurulent. Pain score (numeric rating scale): 2. Treatment: Surgical debridement and expansion of the skin, as well as using

vacuum sealing drainage (VSD) to cover the skin

FIGURE 7

The wound area: 12 cm X 6 cm, the colour of the wound base was 100% red. Exudate: Small amount, sanguineous. Pain

score (numeric rating scale): 2. Treatment: Free lower limb flap transplantation

contributed greatly to the skin tear. Moreover, wound
oedema also delayed or impeded healing of this patient's
skin tear.

When the wound was discovered by an in-charge
nurse, it had already developed into a grade 4 infiltration
with typical pain at the site, swelling, blanching of the
area, a decreased level of capillary refill, a decreased
pulse, and skin blistering. According to the 2016 Infusion
Therapy Standards of Practice, dry and cold compresses
of non-irritant and hyperosmolar fluids and medications
are recommended for management of infiltration sites.
Magnesium sulphate can relax vascular smooth muscle,
telangiectasia, improve local blood circulation, and
reduce local inflammatory response,'® thus, it has been
widely applied in the treatment of IV filtration. Stud-

ies'®?® have demonstrated that traditional Chinese

medicine and hydrogel dressing may have effects on the
treatment of IV filtration. Based on different indications,
non-adherent mesh dressings, foam dressing, hydrogels,
cyanoacrylate, solvent free cyanoacrylate-based skin pro-
tectants, calcium alginates, gelling fibres, and acrylic
dressing could be used to treat type 3 skin tear.'®?" If skin
tears were infected, methylene blue and gentian violet
dressings and ionic silver dressings could be performed.
This patient's wound was grade 4 infiltration with type
3 skin tear. According to the moist wound healing
theory,?* we chose liquid wound dressing (Baoshiman™,
ZhongTengYiYao), 50% magnesium sulphate dressing,
and hydrogel dressing (HARTMANN, Hydrosorb®) to
absorb wound exudates, reduce oedema, and promote
wound healing. Considering potential wound infection
because of the large skin tear wound area and patient's
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FIGURE 8
healed

Stitches were removed and the wound was mostly

poor immunity, ionic silver hydrogel dressing (URGO®,
Urgotul SSD) which has broad spectrum antimicrobial
activity was applied.

Two weeks after the injury, as the wound oedema
was insufficiently reduced with dressing and elevating,
MLD was recommended because it can drain congested
areas by increasing activity of normal lymphatics and
bypassing ineffective or obliterated lymph vessels.'* A
systematic review®> demonstrated that MLD relieved
muscular pain, lymphedema, chronic complex regional
pain syndrome, and inflammatory mediators in patients
with athletic injuries. Torres et al** revealed that MLD
could decrease the risk of lymphedema after surgery in
breast cancer patients. However, no study has been con-
ducted with regard to the effects of MLD on relieving
oedema at the site of IV infiltration. In our case, MLD
had been applied to the injured lower limb at 11:00 am,
lasting an hour each session, for 8 days and the oedema
around the wound gradually reduced and disappeared
after the 8-day treatment course. Our case suggested that
MLD may be an effective way to reduce oedema caused
by IV infiltration.

However, skin necrosis occurred and the patient con-
tinued to feel pain after conservative local treatment,
which has been cited as an indication for surgical inter-
ventions. When surgery is indicated, early debridement
of necrotic tissues and entrapped drugs could minimise
the risk of subsequent damage to the deeper tissues: wide
excision and skin grafting are the most used procedures.’
VSD can help promote wound healing and formation of
granulation tissues. In our case, the patient was sent to
the operating room for surgical debridement, expansion

of the necrotic skin, as well as using VSD to cover the
skin. Once the wound being covered with fresh granula-
tion, free lower limb skin flap transplantation was
performed.

Because of timely comprehensive interventions
for the wound with no subsequent harms to the tis-
sues such as tendons, the patient completely healed
with no functional impairment of the affected foot.

7 | LESSONS LEARNED

Several lessons could be learned from this case. First,
when choosing the peripheral vascular access site, we
should avoid the veins of the lower limb, especially infus-
ing high osmotic pressure substances such as plasma.
Second, when placing a short peripheral catheter near
the ankle joint, we should stabilise the joint using devices
such as splint, to facilitate infusion delivery, maintain
patency, and minimise complications. Third, we should
regularly and carefully monitor and assess the vascular
access site and vascular pathway to make an early detec-
tion of injuries and may launch immediately remedy
measures. Limitations for this case were that we did not
use x-rays or a CT scan to examine the soft tissue girth
around or for lower-leg/foot assessments, nor did we
measure the ankle-brachial index to determine blood
supply of lower limbs, to objectively assess the wound
and its healing process.

8 | CONCLUSION

Choosing the right access site, joint stabilisation, and
regular and careful assessments of vascular access site
for patients with severe conditions such as diabetes
could prevent the occurrence of complex grade 4 infil-
tration with type 3 skin tear or mitigate its impact.
Comprehensive interventions including appropriate
dressing, MLD, and surgery could lead to a satisfac-
tory outcome without impairment of the affected tis-
sues. Further documentation of similar cases with
objective measurements of the wound healing process
such as CT scans could help assess added value of
MLD in serious and complicated wounds as described
in this case.
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