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ARTICLE INFO ABSTRACT

Keywords: Introduction and importance: Peripheral venous catheterizations in newborns are associated with complications
Tilapia such as infections, phlebitis, vessel rupture and drug leaks or serum. Extravasation injury refers to the leakage of
Neonates injected drugs from blood vessels causing damage to the surrounding tissues, skin necrosis, and sometimes
E);tﬂr]ae\;e::tlon amputation. Using tilapia fish skin (TFS) is one of the new strategies that have been used in wound management.

Case presentation: This case is a 36-week- and 4-day-old male fetus with a birth weight of 1600 g, height of 40 cm,
and head circumference of 31 cm who was born to a 25-year-old mother by cesarean section at Mahzad Ob-
stetrics and Gynecology Hospital, Urmia, Iran. On the third day of hospitalization at neonatal intensive care unit
(NICU), an extravasation injury occurred in the infant’s left hand in size approximately 1 x 1 cm by peripheral
catheter. Despite extensive intravenous antibiotic therapy and rinsing with normal saline, wound healing was not
achieved. The necrotic area was bandaged by using of the tilapia skin. For this purpose, the area was first washed
with normal saline for 5 min and then the tilapia skin was placed on the damaged skin for 10 days. After a month,
the newborn’s wound had completely healed.

Clinical discussion: Infants are more prone to extravasation injury than adults due to being more sensitive and
thinner peripheral vessel walls.

Conclusion: This case illustrates that tilapia fish skin may be a suitable alternative to other temporary skin cover
dressings in premature newborns suffering from extravasation injury.

Case report

1. Introduction

In the United States, approximately 400,000 newborns are admitted
to the Neonatal Intensive Care Unit (NICU) each year [1]. A study has
shown that 12% of newborns are hospitalized in NICUs and the survival
rate of newborns is increased if they are hospitalized in these wards [2].

Infants, especially premature newborns, need an environment that is
equipped with advanced medical technology and specialized nursing
care in order to survive, but unfortunately, this environment inadver-
tently endangers the baby’s organs [3]. In the NICU, the insertion of an
intravenous catheter is a common procedure for venipuncture, blood
pressure measurement, and administering intravenous fluids, or intra-
venous nutrition and medication [4]. Approximately 95% of peripheral
venous catheters are removed due to complications such as infections,
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phlebitis, vessel rupture and drug leaks or serum. Extravasation injury is
one of the most important complications of peripheral catheter insertion
[5]. Extravasation injury refers to the leakage of injected drugs from
blood vessels causing damage to the surrounding tissues, skin necrosis,
and sometimes amputation [5]. Treatment is performed according to the
appearance and symptoms of the surrounding tissue and skin, and the
degree of extravasation [6].

Innovative treatment methods are needed for wound management
[7-8]. Using tilapia fish skin (TFS) is one of the new strategies that have
been used in wound management [9]. The researchers found that TFS
provides all of the ingredients the skin needs to heal: moisture, type 1
collagen, and some resistance to bacterial colonization [10]. In addition,
tilapia skin reduces patients’ pain and patients need less pain medication
[6]. The combination of these features and previous reports led us to
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Fig. 3. The necrotic area two weeks after dressing with tilapia skin.
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Fig. 4. The necrotic area one month after dressing with tilapia skin.

trial TFS in a severe case of extravasation injury in a premature
newborn. This case report was reported according to the SCARE 2020
Guidelines to ensure the quality of reporting [11].

2. Case presentation

This case is a 36-week- and 4-day-old male fetus with a birth weight
of 1600 g, height of 40 cm, and head circumference of 31 cm who was
born to a 25-year-old mother by cesarean section at Mahzad Obstetrics
and Gynecology Hospital, Urmia, Iran. The newborn’s vital signs at birth
were as follows: Temperature (T): 36.7, heart rate (HR): 165 bpm,
respiration rate (RR): 54 bpm, blood pressure (BP): 62/24 mm Hg, ox-
ygen saturation: 97%. The mother had a history of a normal delivery at
the age of 21. She also belongs to an extended family with moderate
socioeconomic status. During this pregnancy, she had regularly visited a
gynecologist for health examinations, during which the fetus was found
to be in perfect health on the color Doppler ultrasound. She had no
history of drug taking and denied a history of smoking, alcohol, and drug
abuse. Moreover, she did not state any history of diseases. The newborn
was hospitalized to the NICU ward and a peripheral intravenous (IV)
catheter (a purple catheter in the newborn’s left hand) was inserted to
receive necessary fluids and electrolytes, intravenous nutrition, and
medications. The newborn received intravenous antibiotics, including
Gentamicin 4.5 mg BID, Ampicillin 120 mg BID, and Cefotaxime 100 mg
BID. On the third day of the infant’s hospitalization, the neonatal nurse
notices necrosis of the IV line area and report the issue immediately. An
extravasation injury occurred in the infant’s left hand in size approxi-
mately 1 x 1 cm by peripheral catheter (Fig. 1). Despite extensive
intravenous antibiotic therapy and rinsing with normal saline, wound
healing was not achieved. After obtaining informed consent from the
newborn’s parents and coordination with the newborn’s physician, our
treatment team bandaged the wound using tilapia skin. For this purpose,

the skin of tilapia was obtained by sharp and blunt dissection from the
underlying muscles and washed with a sterile normal saline solution to
remove any trace of blood and other impurities. The skin sample was
placed into a sterile normal saline solution. Sterilization procedure was
carried out using 2% chlorhexidine gluconate. The area was first washed
with normal saline for 5 min and then the tilapia skin was placed on the
damaged skin for 10 days (Fig. 2). During this period, the newborn also
received antibiotic therapy. After two weeks, the wound was relatively
healed (Fig. 3). After a month, the newborn’s wound had completely
healed (Fig. 4).

3. Discussion

Since the immune system is not well developed in infants, the ability
to fight microorganisms is not well formed. Therefore, infections in in-
fants will be much more dangerous than in adults [12]. With the least
damage, the integrity of the skin will be severely affected, and the germs
that live naturally on human’s skin can easily enter the bloodstream and
cause septicemia [13]. Moreover, infants are more prone to extravasa-
tion injury than adults due to being more sensitive and thinner periph-
eral vessel walls [5].

TFS has non-infectious microbiota, large amounts of type I collagen,
and a morphological structure similar to human skin. Therefore it is one
of the new strategies that have been used in wound management [10].
The smell of tilapia fish is also removed. The considerable superiority is
that tilapia, implemented as an occlusive dressing, is left in place for
around 10 days under a bandage [6]. TFS has been suggested as an
option of biological material “as a potential xenograft” for the man-
agement of burns wounds. TFS led to improvements in the healing
process and no relevant changes in hematological and biochemical pa-
rameters [9-10].

Consistent with this study, Costa et al. in a case report had used
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tilapia skin to dress a burn wound of a three-year-old boy who had
suffered burns of his face, chest and abdomen by boiling water. They
rinsed the burn area with normal saline before using the TFS and a total
of 12 layers of skin were placed on it, after 10 days, the burn area was
repaired completely [9]. In another study, tilapia skin was used for
dressing to heal skin lesions, and the results showed that the burn area
after dressing with tilapia skin was completely healed [14]. Moreover,
Lima et al. in a clinical trial showed that dressing with tilapia skin can
have a significant effect in treating skin integrity damage [15]. Most
studies have shown that the age range of cases who have already been
dressed with tilapia fish skin is above 3 years old [14,15].This may be
the youngest patient reported in the literature.

One of the advantages of this method is the great adhesion capacity
of the tilapia skin. The fish skin is placed once on the surface of the burnt
skin and removed at the end of the treatment period. The average
duration of treatment is between 9 and 12 days and the burns are less in
this method [16].

4. Conclusion

Repairing skin damage caused by extravasation injury in infants is
one of the major challenges in many countries. As a result of the
extraordinary effect of tilapia skin on the skin damage healing of the
newborn as well as its ease of implementation and inexpensiveness, TFS
may be a suitable alternative to other temporary skin cover dressings in
premature newborns suffering from extravasation injury. However,
further studies in a wide range of the population are needed over a
longer period of time.
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