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Ischemic limb lesions occasionally occur in neonates admitted to neonatal intensive care units. Known risk factors include the
placement of arterial catheters, arterial punctures to obtain blood samples, and the use of vasoactive/vasopressor medications for
hypotension. Prolonged peripheral tissue ischemia may result in serious complications, and successful management depends on
early detection, proper assessment, and the institution of appropriate intervention. Currently, there is no standard approach for
the management of peripheral tissue ischemia in extreme preterm infants. Topical nitroglycerine use is one of the promising
options used to manage ischemic limb injuries in neonates, as demonstrated in several case reports. We report a case of digital
ischemia in an extreme preterm infant with no clear risk factors except extreme prematurity, which recovered after topical
nitroglycerine therapy.

The current approach for the management of peripheral

1. Background/Introduction

Neonatal peripheral tissue ischemia following localized
thrombosis is one of the most serious complications of
vascular catheterization. The causes may vary depending on
the thromboembolic event, vasospasm, or medication ex-
travasation, resulting in tissue ischemia [1, 2]. If not treated
timely, prolonged peripheral tissue ischemia may lead to
serious complications such as tissue necrosis, irreversible
loss of function, and gangrene of the affected extremity [3].
Successful management depends on early recognition, ef-
fective assessment, and an appropriate choice of therapy.

tissue ischemia typically involves conservative steps, anti-
coagulation therapy, and/or surgical intervention; however,
pharmaco-surgical options in preterm infants are of limited
use due to the high risk of complications like intraventricular
hemorrhage (IVH) [4] and the tiny body size, which make
the role of surgical intervention, difficult if not impossible.
Nitroglycerin is a vasodilator commonly used in adults to
manage angina and acute coronary syndrome. To date,
evidence supporting the use of topical nitroglycerin for the
management of neonatal tissue ischemia of various etiolo-
gies has been limited to a several published case reports [4].
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This case report demonstrates the successful use of a ni-
troglycerin patch in an extremely preterm infant to treat
severe peripheral tissue ischemia.

2. Case Summary

A baby girl was born at 24 weeks gestation with a weight of
703 grams and had experienced a range of expected pre-
maturity sequelae that included respiratory distress syndrome
and grade 2 intraventricular hemorrhage (IVH). She had an
umbilical venous catheter inserted at birth for venous access
and to provide total parenteral nutrition but no umbilical
arterial catheter nor arterial cannulation were attempted,
particularly in the affected arm/hand. At the age of 6 days, she
developed gradual mild bluish discoloration affecting mainly
the second, third, and fourth fingers of her right hand, and
despite initial management with warm compression and
other conservative steps, the discoloration persisted and even
worsened (Figure 1). There were no attempts at peripheral
venous cannulation in the affected arm or hand.

The urgent Doppler study revealed a mild reduction in
blood flow in the radial and ulnar arteries of the affected
hand, although it remained patent. Therapeutic anti-
coagulation was considered in consultation with the he-
matology service but ultimately not started due to the
presence of a recent intraventricular hemorrhage (IVH) and
the absence of a clear thrombus. The managing team ini-
tiated treatment using a nitroglycerin patch placed over
affected hand fingers. 4 cm? nitroglycerin patch was used, as
every 1 cm? of application delivers approximately 0.026 mg
of nitroglycerine per hour. The 4 cm? strip was replaced
every 12 hours for the next 5 days. The baby was monitored
for the known side effects that include methemoglobinemia
subsequent to the use of the GTN patch and hypotension,
which luckily were not observed during the 5 -day treatment.

Within a few hours after the application of the topical
nitroglycerine patch, a noticeable gradual improvement was
observed until the ischemic changes markedly improved
over the next 5-7 days (Figure 2). The affected hand fingers
ischemic changes continued to improve until complete
resolution 4 weeks later (Figure 3).

3. Discussion

Ischemic skin lesions of the extremities in neonates are
exceptionally rare. They are usually associated with cathe-
terization procedures in neonates with other risk factors like
the use of inotropes, hypercoagulable state, and sepsis [5]. It
has been reported in association with episodes of severe
hypoxia and hypoperfusion of the distal extremity, especially
in sick neonates [6]. In newborn infants, the incidence of
permanent ischemic damage to digits or limbs following
arterial catheterizations is reported to be up to 1.6%;
however, the incidence of transient ischemia has been re-
ported to be around 6%, and following umbilical arterial
catheterization is reported to be around 1%.

Limited data is available on the therapeutic approach to
persistent ischemic incidents in extreme preterm infants,
complicating the use of peripheral and central arterial
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catheters. Typically, these events are managed by immediate
removal of the catheters and conservative management
including elevation and warming of the limb, which usually
lead to spontaneous resolution in the majority of cases.
Systemic anticoagulation might be useful in persistent is-
chemic events especially if the underlying pathology is
thrombosis but it has its risks in extreme preterm infants
who are at high risk of intraventricular hemorrhage and
hence is not always feasible in neonates [7]. Severe ischemia
can lead to gangrene and may necessitate surgical de-
bridement and loss of the digit or the extremity [8]. Topical
nitroglycerin as either cream or a patch has been used
successfully to treat digital ischemia in several reported cases
[9]. The primary mechanism of action of nitroglycerin is
relaxation of vascular smooth muscles, leading to dilation of
both arterial and venous beds. The vasodilation effect of
nitroglycerin is attributed to increased levels of nitric oxide,
which activates the enzyme guanylyl cyclase, leading to an
increase in cellular nucleotide cyclic guanosine mono-
phosphate (cGMP), and subsequently, cGMP results in
dephosphorylation of myosin in smooth muscle and
relaxation [10].

The use of a 2% nitroglycerin ointment was previously
reported to be successful in the management of neonatal
tissue ischemia caused by dopamine extravasation [10, 11] or
as a complication of peripheral arterial line placement
[11-15]. On the other hand, successful use of a nitroglycerin
patch for the treatment of tissue injury caused by total
parental nutrition extravasation, umbilical arterial line, or
peripheral line is limited to sporadic case reports [16-19]. It
is important to note that there is consistency among all
previously published reports in the improvement of blood
perfusion to the affected extremity and complete recovery in
newborns following topical nitroglycerin therapy. In this
case, nitroglycerin treatment was started 3 hours after the
appearance of symptoms, and there was gradual improve-
ment on the following 5days of therapy until significant
recovery was achieved after 4 weeks. The pharmacokinetic
profile of transdermal nitroglycerin in infants is still not
known; however, in adults, topical nitroglycerin is well
absorbed topically through intact skin, and the systemic
bioavailability of the nitroglycerin patch could reach 90%,
with an onset of action of approximately 30-60 minutes and
a half-life of 1-3 minutes [20]. Further research and studies
are needed to support the efficacy and safety of nitroglycerin
patches as a noninvasive and relatively safe therapeutic
option for neonatal ischemic events. In adults, common side
effects of nitroglycerin treatment include headache, tachy-
cardia, and hypotension; however, limited data suggest these
side effects are rare in the pediatric and neonatal
population [21].

While quite promising, further studies are needed to
support the efficacy and safety of nitroglycerin patches or
topical cream as a noninvasive and relatively safe therapeutic
option for neonatal ischemic events.

However, we do acknowledge that the use of nitro-
glycerin patches has its own known risk factors as high-
lighted by this case as follows: (a) Arterial nor central lines
were there, except the umbilical venous line, which is
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FIGURE 3: Marked resolution of the ischemic changes of affected fingers 4 weeks later.

anatomically away from the ischemic hand. Furthermore,
the baby was hemodynamically stable with normal BP for his
age, and thirdly, the blood culture was negative for any sepsis
markers, which makes the link to sepsis unlikely. Moreover,
extremely low gestational age, an immature hemostatic
system, vulnerable and narrow blood vessel diameter, and
overall being at higher risk for adverse outcomes including
ischemic complications such as tissue necrosis and gangrene
[4, 10, 14, 22].

4. Conclusion

This case report demonstrates a successful treatment of hand
ischemia in extreme low-birth-weight preterm infants using
a nitroglycerin patch for 5days. As with any treatment
modality, the risks and benefits must be assessed on a case-
by-case basis, and the managing team must consider the
individual case settings and potential side effects before
initiating treatment with nitroglycerin patches in neonates.



Nonetheless, this case report provides a promising story
about how the nitroglycerine patch may be a viable option
for treating ischemic events in extreme preterm weight
infants.

Data Availability

Data used in this study are made available upon request.

Ethical Approval

The ethical approval was obtained from the Institutional
Review Board (IRB) committee of King Abdullah In-
ternational Medical Research Center (KAIMRC) at National
Guard Health Affairs in Jeddah, Saudi Arabia.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] B. D. Braly, “Neonatal arterial thrombosis and embolism,”
Surgery, vol. 58, no. 5, pp. 869-873, 1965.

[2] A. Arshad and M. J. McCarthy, “Management of limb ischaemia
in the neonate and infant,” European Journal of Vascular and
Endovascular Surgery, vol. 38, no. 1, pp. 61-65, 2009.

[3] J. Friedman, J. Fabre, D. Netscher, and T. Jaksic, “Treatment of

acute neonatal vascular injuries--the utility of multiple in-

terventions,” Journal of Pediatric Surgery, vol. 34, no. 6,

pp. 940-945, 1999.

K. Sushko, C. Litalien, L. Ferruccio et al., “Topical nitro-

glycerin ointment as salvage therapy for peripheral tissue

ischemia in newborns: a systematic review,” CMAJ Open,

vol. 9, no. 1, pp. E252-E260, 2021.

[5] D. C. Stump and K. G. Mann, “Mechanisms of thrombus
formation and lysis,” Annals of Emergency Medicine, vol. 17,
no. 11, pp. 1138-1147, 1988.

[6] R. Falsaperla, M. Lo Bianco, A. Giugno et al., “Neonatal is-
chemic limb lesions: from etiology to topical nitroglycerine. A
case series analysis,” Dermatologic Therapy, vol. 35, no. 5,
Article ID e15426, 2022.

[71 W. W. Hack, A. Vos, and A. Okken, “Incidence of forearm
and hand ischaemia related to radial artery cannulation in
newborn infants,” Intensive Care Medicine, vol. 16, no. 1,
pp. 50-53, 1990.

[8] M. C. Teo and V. A. Shah, “Digital ischaemia following in-
advertent arterial cannulation of a peripherally inserted
central catheter in a very low birth weight infant,” Singapore
Medical Journal, vol. 56, no. 08, pp. 482-483, 2015.

[9] S.].Lin, P. F. Koltz, W. Davis, and F. Vicari, “Lower extremity
ischemia following umbilical artery catheterization: a case
study and clinical update,” International Journal of Surgery,
vol. 7, no. 3, pp. 182-186, 2009.

[10] P. Vasquez, A. Burd, R. Mehta, M. Hiatt, and T. Hegyi,
“Resolution of peripheral artery catheter-induced ischemic
injury following prolonged treatment with topical nitro-
glycerin ointment in a newborn: a case report,” Journal of
Perinatology, vol. 23, no. 4, pp. 348-350, 2003.

[11] M. J. Twiner, J. Hennessy, R. Wein, and P. D. Levy, “Ni-
troglycerin use in the emergency department: current per-
spectives,” Open Access Emergency Medicine, vol. 14,
pp. 327-333, 2022.

[4

Case Reports in Pediatrics

[12] T. Csont and P. Ferdinandy, “Cardioprotective effects of
glyceryl trinitrate: beyond vascular nitrate tolerance,” Phar-
macology and Therapeutics, vol. 105, no. 1, pp. 57-68, 2005.

[13] M. C. Baserga, A. Puri, and A. Sola, “The use of topical ni-
troglycerin ointment to treat peripheral tissue ischemia sec-
ondary to arterial line complications in neonates,” Journal of
Perinatology, vol. 22, no. 5, pp. 416-419, 2002.

[14] D. Dilli, E. Ozyazici, N. Fettah et al., “Rupture and dis-
placement of umbilical arterial catheter: bilateral arterial
occlusion in a very low birth weight preterm,” Archivos
Argentinos de Pediatria, vol. 113, no. 5, pp. €283-e285, 2015.

[15] M. Varughese and T. H. Koh, “Successful use of topical ni-
troglycerine in ischaemia associated with umbilical arterial
line in a neonate,” Journal of Perinatology, vol. 21, no. 8,
pp. 556-558, 2001.

[16] P. A. Todd, K. L. Goa, and H. D. Langtry, “Transdermal
nitroglycerin (glyceryl trinitrate). A review of its pharma-
cology and therapeutic use,” Drugs, vol. 40, no. 6, pp. 880-902,
1990.

[17] P. G. Kayiran, B. Giirakan, and S. M. Kayiran, “Successful
treatment of arterial thrombus in an extremely low-birth-
weight preterm neonate,” Pediatrics and Neonatology, vol. 54,
no. 1, pp. 60-62, 2013.

[18] R. Mosalli, M. Elbaz, and B. Paes, “Topical nitroglycerine for
neonatal arterial associated peripheral ischemia following
cannulation: a case report and comprehensive literature re-
view,” Case Reports in Pediatrics, vol. 2013, Article ID 608516,
7 pages, 2013.

[19] C. O'Reilly, F. M. McKay, P. Duffty, and D. . Lloyd, “Glyceryl
trinitrate in skin necrosis caused by extravasation of paren-
teral nutrition,” The Lancet, vol. 332, no. 8610, pp. 565-566,
1988.

[20] K. A. Denkler, B. E. Cohen, and K. A. Denkler, “Reversal of
dopamine extravasation injury with topical nitroglycerin
ointment,” Plastic and Reconstructive Surgery, vol. 84, no. 5,
pp. 811-813, 1989.

[21] A. F. Wong, L. M. McCulloch, and A. Sola, “Treatment of
peripheral tissue ischemia with topical nitroglycerin ointment
in neonates,” The Journal of Pediatrics, vol. 121, no. 6,
pp. 980-983, 1992.

[22] M. S. Elboraee, J. Toye, X. Y. Ye, P. S. Shah, and K. Aziz,
“Association between umbilical catheters and neonatal out-
comes in extremely preterm infants,” American Journal of
Perinatology, vol. 35, no. 03, pp. 233-241, 2018.





