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Systemic intravenous epoprostenol, as well as being a vasodilator, is the most potent inhibitor of platelet
aggregation known. Early research carried out on its use in microvascular surgery showed promising results
in preventing thrombosis and improving flap survival rates, however interest in its use in microsurgery has
diminished in recent years. In this report we describe its use in successful free flap salvage and discuss its
Keywords: role in microsurgery.
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Introduction

Epoprostenol is a naturally occurring compound that is produced by the
intima of blood vessels. It is also known as prostacyclin and PGl,. It is a
powerful platelet anti-aggregation agent and vasodilator. Research
carried out on its use in microvascular surgery showed promising results
in preventing thrombosis and improving flap survival rates. There was a
wealth of laboratory investigations in the 1980’s and 1990’s into the use
of epoprostenol in microvascular surgery, however interest in the
compound has tapered off over the last twenty years. We present a case
where epoprostenol was used in flap salvage and discuss its merit in
microvascular surgery.

Case Report

We report the case of a healthy 19-year-old male, who sustained a
degloving injury to the volar aspect of his left thumb. There was a 6x4cm
defect, with exposed bone and flexor pollicis longus tendon. We
reconstructed the defect using a free dorsalis pedis flap from his left foot.
The flap was anastomosed end-to-end on to the radial artery and its vena
comitans, which were out of the zone of injury. At the time of

anastomosis, despite patent vessels, minimal flow was noted through the
anastomoses and the flap remained pale. Only after topical application
of papaverine did the flap revascularize. On postoperative day 2, the flap
changed colour and became a deep red with little demonstrable capillary
refill. The patient was returned to theatre. Intraoperatively it was noted
that there was no blood flow in the artery. The anastomosis was excised
and inspected. There was no intimal abnormality or thrombus
discovered. The artery was re-anastomosed. Again, there was a lack of
adequate flow until topical application of papaverine. As vasospasm was
the likely cause of lack of arterial flow, an infusion of epoprostenol at
5ng/kg/min was commenced. It was continued for 4 days postoperatively
and then tapered off over 2 days. The flap survived without any adverse
events. Whilst the patient was on the infusion, he did have facial flushing
and reported a feeling of warmth. His heart rate and blood pressure
remained unaffected during the duration of the infusion.

Discussion
Epoprostenol is the most potent inhibitor of platelet aggregation known

[1]. It was first discovered by Moncada et al. in 1978 [2]. It is a naturally
occurring compound that is synthesized by vascular endothelium. It is a
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potent vasodilator, platelet anti-aggregation agent and thrombolytic. It
prevents platelets from adhering to normal vascular endothelium.
Epoprostenol is used in the treatment of various conditions such as
pulmonary hypertension. It is also used in dialysis as an anticoagulant
[3]. Epoprostenol has a short half-life of 3 minutes. It therefore requires
administration via continuous infusion. The mechanism of action of
prostacyclin was investigated by Saniabadi et al. They found that
prostacyclin disaggregated platelet thrombi that were induced by
adenosine 5’-diphosphate and by thrombin but found it to be minimally
effective in preventing aggregation induced by collagen and by
arachidonic acid [4].

In 1981, Emerson et al. were the first to investigate the application of
prostacyclin in microvascular surgery [5]. They investigated its use as a
topical solution on venous anastomoses intraoperatively in animal
models. They found that its use resulted in a statistically significant
reduction in microvascular thrombosis. Crabb et al. showed similar
findings and found that topical prostacyclin at a concentration of
200ng/ml had a similar vasodilatory effect to 2% lidocaine, and its effect
was longer lasting when compared to lidocaine [6]. Salemark et al.
however refuted its use as a topical agent, as in their studies in rabbits, it
did not appear to be efficacious [7]. They postulated that epoprostenol
leads to reduced vascular muscle tone causing turbulence and vessel
thrombosis. This however is the only study describing a negative
outcome with epoprostenol. Emerson et al. also described the benefit of
prostacyclin in improving the survival of random pattern flaps in animal
models [8]. In addition to random pattern flaps, epoprostenol has also
been shown to improve free flap survival in animal models [9].
Prostacyclin analogues, such as iloprost, have also been shown to
improve the survival of threatened free flaps in animal models [10].
However, they may be associated with increased risk of bleeding
complications.

Lepore et al. compared the use of epoprostenol infusion to other
compounds use to improve flow and flap survival [11]. They found the
epoprostenol was superior to commonly used drugs such as heparin at
improving flow through the flap and improving overall flap survival.
Gateley et al. first described the use of epoprostenol in humans for cases
of free flap salvage in 1996. They reported 2 cases of repeated arterial
thrombosis at the time of the primary anastomosis, whereby the
anastomosis was revised 4-5 times, and on the final time, they initiated
an epoprostenol infusion and the vessel remained patent [12]. They
continued the infusion for 24 hours postoperatively. Bonde et al. also
incorporated the epoprostenol into their protocol for flap salvage [13].
They report 2 cases of flap salvage owing to, in this case, venous
thrombosis during the postoperative period. In their cases they report
flushing the flap with recombinant tissue plasminogen activator (rtPA)
and simultaneously commencing an epoprostenol infusion for 24 hours.
Both cases were successful in flap salvage. These are the only clinical
cases in the literature describing its benefit in free flap salvage. There
can be a concern about systemic infusion of epoprostenol and its effect
on the cardiovascular system, owing to its potent vasodilatory effect. The
main symptom that can be associated with epoprostenol infusion include
facial and palmar flushing, with an associated warm feeling [14]. This
was seen in our case.

Epoprostenol can also cause a dose-dependent increase in pulse pressure,
which is largely due to a reduction in diastolic pressure [14]. Moncada
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et al. found that, in healthy volunteers, an increase in heart rate and
decrease in diastolic blood pressure was noted when epoprostenol was
infused at a systemic dose of 20ng/kg/min [15]. However, platelet
aggregation can be prevented in doses as low as 2-5ng/kg/min and
therefore this is significantly below the dose required to cause a
significant systemic effect on blood pressure [14]. In our study, we did
not note an adverse effect on blood pressure at a dose of 5ng/kg/min.
Interestingly Szczeklik et al. found that in healthy volunteers, venous
oxygenation improved significantly during prostacyclin infusion, with
almost arterialization of the venous blood [14]. This is an interesting
concept, as it may bring more oxygenation to flaps and may in theory
reduce the incidence of partial flap loss and fat necrosis.

It is difficult to ascertain the beneficial duration of therapy with
epoprostenol. Knight et al. reported that a survival advantage was seen
after infusion of prostacyclin for 30 minutes in animals [9]. Other animal
studies showed benefit with continuous infusion for a few days [16].
Further studies are required to determine the optimal duration of
treatment. Whilst the optimal duration of therapy is unknown, it is
important to note how the infusion should be ceased. A rebound state of
hypercoagulability occurs in the first 24-48 hours after cessation of
epoprostenol infusion, as first described by Yardumian et al. [17].
Therefore, the infusion should be tapered off at the end of treatment to
avoid rebound thrombogenesis.

In conclusion, we feel that epoprostenol is an important endogenous
compound. The authors use it as first line chemical adjunct for
vasospasm in free flap salvage in small children as the risk is greater in
this age group. There is a wealth of literature describing its potential
benefits in microvascular surgery. Further studies should be undertaken
to look at its clinical use in free flap salvage and ascertain the optimal
length of treatment.

REFERENCES

1. Gryglewski RJ, Bunting S, Moncada S, Flower RJ, Vane JR (1976)
Arterial walls are protected against deposition of platelet thrombi by a
substance (prostaglandin X) which they make from prostaglandin
endoperoxides. Prostaglandins 12: 685-713. [Crossref]

2. Moncada S, Vane JR (1978) Unstable metabolites of arachidonic acid
and their role in haemostasis and thrombosis. Br Med Bull 34: 129-135.
[Crossref]

3. Gainza FJ, Quintanilla N, Pijoan JI, Delgado S, Urbizu JM et al. (2006)
Role of prostacyclin (epoprostenol) as anticoagulant in continuous
renal replacement therapies: Efficacy, security and cost analysis. J
Nephrol 19: 648-655. [Crossref]

4, Saniabadi AR, Lowe GD, Belch JJ, Barbenel JC, Forbes CD (1984)
Effect of prostacyclin (epoprostenol) on the aggregation of human
platelets in whole blood in vitro. Haemostasis 14: 487-494. [Crossref]

5. Emerson DJ, Patel CB, Krishna BV, Sykes PJ (1981) The use of
prostacyclin in preventing occlusion of microvascular anastomoses by
platelet thrombus: an experimental study in rats. Br J Plast Surg 34: 35-
37. [Crossref]

6.  Crabb DJ, Niall M, Knight KR, Angus JA, O'Brien BM (1985) Topical
use of prostacyclin in microvascular surgery. Br J Plast Surg 38: 383-
388. [Crossref]

Volume 3(12): 2-3


https://pubmed.ncbi.nlm.nih.gov/824685/
https://pubmed.ncbi.nlm.nih.gov/350335/
https://pubmed.ncbi.nlm.nih.gov/17136695/
https://pubmed.ncbi.nlm.nih.gov/6442909/
https://pubmed.ncbi.nlm.nih.gov/7006721/
https://pubmed.ncbi.nlm.nih.gov/3893590/

Epoprostenol & Its Use in Microvascular Surgery — A Useful Aid to Flap Salvage Secondary to Recalcitrant Vasospasm? 3

10.

11

Salemark L, Wieslander JB, Dougan P, Arnljots B (1991) Adverse
effects of topical prostacyclin application in microvascular surgery: an
experimental study. J Reconstr Microsurg 7: 27-30. [Crossref]
Emerson DJ, Sykes PJ (1981) The effect of prostacyclin on
experimental random pattern flaps in the rat. Br J Plast Surg 34: 264-
266. [Crossref]

Knight KR, Kawabata H, Coe SA, Angus JA, O'Brien BM et al. (1991)
Prostacyclin and prostanoid modifiers aid ischemic skin flap survival.
J Surg Res 50: 119-123. [Crossref]

Frick A, Baumeister RGH, Wohllaib U (1993) Free flap survival
improved by prostacyclin analogues. Microsurgery 14: 464-467.
[Crossref]

Lepore DA, Knight KR, Bhattacharya S, Ritz M, Robbins SP et al.
(1994) Drug mixture which improves survival of ischemic rabbit
epigastric skin flaps. Microsurgery 15: 685-692. [Crossref]

Surg Case Rep doi: 10.31487/j.SCR.2020.12.01

12.

13.

14.

15.

16.

17.

Gateley DR, McAnulty GR, Martin DL (1996) Intravenous infusion of
prostacyclin to prevent platelet thrombus during microvascular
anastomoses. Br J Plast Surg 49: 249-250. [Crossref]

Bonde CT, Heslet L, Jansen E, Elberg JJ (2004) Salvage of free flaps
after venous thrombosis: Case report. Microsurgery 24: 298-301.
[Crossref]

Szczeklik A, Gryglewski RJ, Nizankowski R, Musial J, Pieton R et al.
(1978) Circulatory and anti-platelet effects of intravenous prostacyclin
in healthy men. Pharmacol Res Commun 10: 545-556. [Crossref]
Moncada S, Vane JR (1979) Arachidonic acid metabolites and the
interactions between platelets and blood-vessel walls. N Engl J Med
300: 1142-1147. [Crossref]

Zachary LS, Heggers JP, Robson MC, Murphy RC (1986) Combined
prostacyclin and thromboxane synthetase inhibitor UK 38485 in flap
survival. Ann Plast Surg 17: 112-115. [Crossref]

Yardumian DA, Machin SJ (1984) Altered Platelet Function in Patients
on Continuous Infusions of Epoprostenol. Lancet 1: 1357. [Crossref]

Volume 3(12): 3-3


https://pubmed.ncbi.nlm.nih.gov/2013864/
https://pubmed.ncbi.nlm.nih.gov/7023582/
https://pubmed.ncbi.nlm.nih.gov/1990215/
https://pubmed.ncbi.nlm.nih.gov/7505376/
https://pubmed.ncbi.nlm.nih.gov/7533875/
https://pubmed.ncbi.nlm.nih.gov/8757677/
https://pubmed.ncbi.nlm.nih.gov/15274187/
https://pubmed.ncbi.nlm.nih.gov/358212/
https://pubmed.ncbi.nlm.nih.gov/219340/
https://pubmed.ncbi.nlm.nih.gov/3152454/
https://pubmed.ncbi.nlm.nih.gov/6202997/

