Necrotic leg ulcers secondary to hydrophilic polymer gel emboli
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ABSTRACT

A 63-year-old man presented with left lower extremity ischemia and pain. Left lower extremity angiography revealed
calcification throughout the superficial femoral artery, prompting atherectomy and angioplasty with a drug-coated
balloon. About 1 week after the procedure, he developed angulated ulcers with central eschar on the left lower
extremity and was referred to the dermatology clinic. A biopsy showed cutaneous intravascular foreign material consistent
with hydrophilic polymer gel. In patients who develop retiform purpura and ulcerations after endovascular procedures, the
diagnosis of hydrophilic polymer embolus should be considered. Treatment consists of supportive care, making early
identification vital to avoid unnecessary amputation. (J Vasc Surg Cases and Innovative Techniques 2019;5:310-3.)
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During the past 20 years, polymer gel-coated endovas-
cular devices have become more ubiquitous as physi-
cians in various specialties use minimally invasive
procedures for revascularization.! Both hydrophilic and
hydrophobic polymer compounds have been used to
decrease friction between vessels and endovascular
devices.? The hydrophilic polymer compounds, because
of their ability to absorb water, have an overall lower
coefficient of friction, allowing smoother movement
through the vasculature. In contrast, hydrophobic poly-
mers do not absorb water and glide less easily® The
hydrophilic polymer coating was first introduced by
Cook Medical (Bloomington, Ind) on arterial introducer
sheaths to minimize friction between vessel walls and
endovascular sheaths to decrease vessel spasm and
pain.“ In a bilaminar hydrophilic polymer system, the
base coat adheres to the surface of the device and is
chemically bonded to the top layer.®> Weakness of these
chemical bonds can cause the coating to lift away from
the device and embolize intravascularly to other
vessels and organ systems, including the skin.® In 1997,
Barnwell et al® first reported the histologic presence of
a foreign material consistent with hydrophilic coating
of a catheter used in neurointerventional procedures.
Physicians in other specialties soon began considering
iatrogenic polymer emboli in patients experiencing a
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sterile inflammatory response at access sites after radial
artery catheterizations.®” Case reports of hydrophilic
polymer emboli manifesting cutaneously show an
average onset of lesions 24 hours to 2 weeks after a
procedure and with various clinical features>°7° We
describe a unique case of necrotic leg ulcers and
retiform purpura secondary to iatrogenic hydrophilic
polymer gel emboli and the utility of skin biopsy in
confirming this diagnosis. The case was discussed with
the patient, and permission was obtained for teaching
purposes.

CASE REPORT

A 63-year-old man presented with left lower extremity
pain at rest. He reported a surgical history of right
below-knee amputation secondary to complications of
peripheral artery disease and a medical history of stage
IV small cell lung cancer, atrial fibrillation, chronic
obstructive pulmonary disease, hypertension, and type
2 diabetes mellitus. The patient denied a history of renal
disease, and laboratory values showed normal kidney
function. Left lower extremity angiography revealed sig-
nificant calcification and stenosis in the left superficial
femoral artery, most heavily at the adductor canal. An
atherectomy device was placed with intraoperative
improvement of the area of greatest calcification. Subse-
quently, angioplasty was performed with a drug-coated
balloon. The patient experienced an unremarkable post-
operative course and was discharged 1 day later. About
1 week after the procedure, an ulcer developed on the
left posterior calf with red granulation tissue, moderate
serosanguineous drainage, surrounding eschar, and
reticulate purpura. A sharp debridement with curettage
was performed down to subcutaneous tissue, and the
patient was referred to the dermatology clinic for further
evaluation.

Physical examination revealed multiple angulated
ulcers with central eschar and a peripheral rim of ery-
thema as well as reticulate nonblanchable purpura on
the left lower extremity (Figs 1 and 2). A 4-mm punch
biopsy was performed, showing an ulcer with underlying
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Fig 1. Angulated necrotic ulcers with a peripheral rim of
erythema and surrounding retiform purpura.

Fig 2. Retiform purpura on the posterior lower leg and
heel.

cutaneous intravascular foreign material consistent with
hydrophilic polymer gel (Fig 3). The patient completed a
2-week course of trimethoprim-sulfamethoxazole for a
superimposed  methicillin-resistant  Staphylococcus
aureus wound infection and was later treated with
clobetasol 0.05% cream twice daily for 4 weeks with
consistent wound care clinic visits. The ulcers healed
significantly during the next 4 months.

DISCUSSION

It is estimated that >200 million individuals worldwide
experience peripheral artery disease, with a gradually
increasing prevalence.!° Advancement in revasculariza-
tion procedures performed by vascular surgeons during
the last 20 years has played a significant role in manage-
ment of the most severe form of peripheral artery dis-
ease, including critical limb ischemia and tissue
necrosis.'® The addition of hydrophilic polymer coatings
to the surfaces of catheters, stents, balloons, guidewires,
and other revascularization devices decreases the coeffi-
cient of friction, which therefore allows for easier passage
and less vessel spasm through narrow vascular
spaces."™ Similar devices are used by interventional
cardiologists and radiologists, neurosurgeons, and
nephrologists in addition to other subspecialists in the
revascularization and repair of vessels of the lungs, heart,
brain, and kidneys."*"” Despite its utility, the polymer gel
coating can become a problem if weakness in the chem-
ical bonds of the bilaminar structure leads to separation
of the base coat from the metallic surface of the device.
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Fig 3. Hematoxylin and eosin staining at low magnification
showed an ulcer (a) with cutaneous vasculature containing
nonrefractile, basophilic, amorphous material (b).

The polymer material can then embolize through the
vasculature and travel to distant organ systems,
including the small vessels of the skin located in the
dermis>'® Many causes of polymer separation have
been described, including overmanipulation of devices
in small and tortuous vessels, heavily calcified atheroscle-
rotic vessels, repeated interventions, and multiple
attempts at vascular cannulation® In other circum-
stances in which revascularization devices were exposed
to 0.9% saline for anywhere between 15 and 60 minutes,
hydrophilic coating was shed from the surface of the
catheter. The U.S. Food and Drug Administration (FDA)
acknowledged in a 2015 Safety Communication that
there is an increasing concern of polymer coating separa-
tion. The FDA is developing testing strategies to evaluate
coating performance and to improve device standards.”

Polymer coating emboli in the dermal vasculature can
appear clinically as nonpalpable petechiae and purpura,
reticulate purpura, acute and chronic ulcerations, hyper-
keratotic and lichenified nodules, and hemorrhagic pan-
niculitis.>>7°1° Similar findings can also be seen in
conditions such as vasculitis, venous stasis ulcers, choles-
terol emboli, and calciphylaxis. The absence of kidney
disease and normal kidney function on laboratory
studies decreased the likelihood of calciphylaxis as a
cause of the leg ulcerations. Typically, cutaneous lesions
appear anywhere from immediately after the procedure
to about 2 weeks later’; however, cases reported by
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Fig 4. Hydrophilic polymer emboli. Hematoxylin and
eosin staining at high magnification showing occlusion of
dermal vessels with nonrefractile, basophilic, amorphous

material.

Goto et al® and Hamidi et al?° also indicate cutaneous

sequelae occurring 4 to 6 months later. Although the
patient in this case experienced an uneventful postoper-
ative course with successful intraoperative revasculariza-
tion, about 1 week later he was seen in the outpatient
vascular surgery office with new onset of necrotic ulcers,
which prompted referral to the dermatology clinic as
repeated imaging confirmed patency of the vessels. A
punch biopsy of the affected skin was performed, and
findings were consistent with those presented in other
case reports: polymer gel emboli appearing as nonrefrac-
tile and nonpolarizable, basophilic, amorphous material
occluding vessels of the mid-dermis (Fig 4).>>7® In other
cases, colloidal iron staining has been used to identify
the polymer material within vessels, but it is not neces-
sary for diagnosis as it can be visualized with hematoxy-
lin-eosin.”

Treatment of hydrophilic polymer gel emboliin the cuta-
neous vasculature consists of supportive care as the gel
material will gradually degrade during a period of weeks
to months and does not require additional surgery, which
is why early identification is vital to avoid unnecessary
amputation."*>” In addition, a high-potency topical ste-
roid was prescribed once the infection resolved to alle-
viate inflammation, in addition to regular visits to a
wound care clinic. Although there is no one specific treat-
ment, various topical medications can be prescribed by a
dermatologist to alleviate the symptoms of the associated
skin findings and secondary infections.

CONCLUSIONS

In patients with new onset of necrotic ulcers and reti-
form purpura about 1 to 2 weeks after an endovascular
procedure, the diagnosis of iatrogenic hydrophilic poly-
mer gel embolus should be considered. A multidisci-
plinary approach and application of clinicopathologic
correlation in the identification of these lesions will
ultimately improve patient outcomes.

Journal of Vascular Surgery Cases and Innovative Techniques
September 2019

REFERENCES

1. Mehta R, Mehta R, Solis OR, Jahan R, Salamon N, Tobis IJM,
et al. Hydrophilic polymer emboli: an under-recognized
iatrogenic cause of ischemia and infarct. Mod Pathol
2010;23:921-30.

2. FDA Draft Considerations. Intravascular catheters, wires, and
delivery systems with lubricious coatings—labeling consid-
erations. Rockville, Md: U.S. Food and Drug Administration;
2018. Available at: https://www.fda.gov/ucm/groups/fdagov-
public/@fdagov-meddev-gen/documents/document/ucm
610630.pdf. Accessed June 26, 2018.

3. Chopra AM, Mehta M, Bismuth J, Shapiro M, Fishbein MC,
Bridges AG, et al. Polymer coating embolism from intra-
vascular medical devices—a clinical literature review.
Cardiovasc Pathol 2017;30:45-54.

4. Mann T, Cubeddu G, Bowen J, Schneider JE, Arrowood M,
Newman WN, et al. Stenting in acute coronary syndromes: a
comparison of radial versus femoral access sites. 3 Am Coll
Cardiol 1998;32:572-6.

5. Barnwell SL, D'Agostino AN, Shapiro SL, Nesbit GCM,
Kellogg JX. Foreign bodies in small arteries after use of an
infusion microcatheter. AJINR Am J Neuroradiol 1997:18:
1886-9.

6. Danowski KM, Morrison M, Ghaferi J, Cotton J. Hydrophilic
polymer embolization: an emerging cause of livedo retic-
ularis. J Cutan Pathol 2014;41:813-5.

7. Thompson AK, Peters MS, el-Azhary RA, Gibson LE,
Chang MB, Griffin JR, et al. Cutaneous microemboli from
hydrophilic polymer after endovascular procedures. J Am
Acad Dermatol 2015;73:666-71.

8. Goto K, Takai T, Nishimura K, Oshitani Y. Hydrophilic poly-
mer microembolism with cutaneous involvement observed
incidentally in a patient undergoing endovascular proced-
ures: a case report. J Cutan Pathol 2016;43:632-4.

9. Subramanian R, White CJ, Sternberg WC, Ferguson DL,
Gilchrist IC. Nonhealing wound resulting from a foreign-
body reaction to a radial arterial sheath. Cathet Cardiovasc
Intervent 2003;63:104-5.

10. Vartaninan SM, Conte MS. Surgical intervention for periph-
eral artery disease. Circ Res 2015;116:1614-28.

11. Dick F, Diehm N, Galimanis A, Husmann M, Schmidli J,
Baumgartner |. Surgical or endovascular revascularization in
patients with critical limb ischemia: influence of diabetes
mellitus on clinical outcome. J Vasc Surg 2007;45:751-61.

12. Sequeira A, Parimoo N, Wilson J, Traylor J, Bonsib S, Abreo K.
Polymer embolization fromm minimally invasive in-
terventions. Am J Kidney Dis 2012;61:984-7.

13. Seidlitz A, Kotzan N, Nagel S, Reske T, Grabow N, Harder C,
et al. In vitro determination of drug transfer from drug-
coated balloons. PLoS One 2013;8:e83992.

14. Fealy MR, Edwards WD, Giannini C, Piepgras DG, Cloft H,
Rihal CS. Complications of endovascular polymers associated
with vascular introducer sheaths and metallic coils in 3 pa-
tients, with literature review. Am J Surg Pathol 2008;32:1310-6.

15. Mehta RI, Mehta RI, Fishbein MC, Solis OE, Jahan R,
Salamon N, et al. Intravascular polymer material after coil
embolization of a giant cerebral aneurysm. Hum Pathol
2009;40:1803-7.

16. ElI-Najjar V, Robinson M. Autopsy demonstration of intra-
myocardial polymer gel emboli associated with a giant-cell
reaction following cardiac catheterization: a case report.
Cardiovasc Pathol 2012;21:59-61.

17. Allan RW, Alnuaimat H, Edwards WD, Tazelaar HD. Emboli-
zation of hydrophilic catheter coating to the lungs: a report
of a case mimicking granulomatous vasculitis. Am J Clin
Pathol 2009;132:794-7.


http://refhub.elsevier.com/S2468-4287(19)30044-9/sref1
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref1
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref1
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref1
https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm610630.pdf
https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm610630.pdf
https://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm610630.pdf
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref3
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref3
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref3
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref3
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref4
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref4
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref4
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref4
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref5
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref5
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref5
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref5
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref6
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref6
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref6
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref7
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref7
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref7
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref7
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref8
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref8
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref8
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref8
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref9
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref9
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref9
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref9
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref10
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref10
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref11
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref11
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref11
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref11
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref12
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref12
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref12
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref13
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref13
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref13
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref14
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref14
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref14
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref14
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref15
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref15
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref15
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref15
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref16
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref16
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref16
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref16
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref17
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref17
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref17
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref17

Journal of Vascular Surgery Cases and Innovative Techniques

Sabzevari et al 313
Volume 5, Number 3

18. Chavez JA, Chen W, Frankel WL, Arnold CA. Hydrophilic
polymer-associated ischemic enterocolitis. Am J Surg
Pathol 2017;41:271-6.

19. Hardy CL, Glass JS, Sorrells T, Nicholas LC. Hemorrhagic
panniculitis caused by delayed microemboli from intravas-
cular device. JAMA Dermatol 2015;151:204-7.

20. Hamidi S, Stevens R, DeClerck B, Kim GH. Hydrophilic
polymer microemboli in a patient with a chronic cutaneous
ulcer: a case report. J Cutan Pathol 2014;41:955.

Submitted Jan 27, 2019; accepted Mar 8, 2019.


http://refhub.elsevier.com/S2468-4287(19)30044-9/sref18
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref18
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref18
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref19
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref19
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref19
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref20
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref20
http://refhub.elsevier.com/S2468-4287(19)30044-9/sref20

	Necrotic leg ulcers secondary to hydrophilic polymer gel emboli
	Case report
	Discussion
	Conclusions
	References


