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Abstract

Pseudofungus structures in lymph node tissues have been reported on multiple occasions. 
Despite a variety of investigative tests including histochemical special stains and energy dispersive 
spectral analysis, the underlying nature and origin of these pseudofungus structures has never 
been clearly defi ned. The most common hypothesis suggests that they represent collagen fi bers 
that become coated with iron and calcium. Herein, evidence is given that the pseudofungus 
structures identifi ed in the lymph node tissues represent fragments of polyurethane catheters. 
The evidence includes both a comparison of these pseudofungus structures to fragments of 
polyurethane well documented in the literature and a comparison of polyurethane catheter 
scrapings to the pseudofungus structures identifi ed in the literature. In both of these comparisons, 
the morphology of the polyurethane fragments are identical to the pseudofungus structures. This 
is the fi rst defi nitive report identifying polyurethane catheter fragments as representing the true 
nature and etiology of pseudofungus structures in lymph node tissues.
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Introduction
Pseudofungus structures were ϐirst described in 1991 [1] 

and subsequently were reported on multiple occasions [2-9]. 
Despite a variety of investigative tests including histochemical 
special stains and energy dispersive spectral analysis, 
the underlying nature and origin of these pseudofungus 
structures has never been clearly deϐined. The most common 
hypothesis suggests that they represent collagen ϐibers that 
become coated with iron and calcium. Herein, the underlying 
nature of these pseudofungus structures is, for the ϐirst time, 
positively and clearly identiϐied as fragments of polyurethane 
catheters. A review of the previously reported cases of 
pseudofungus structures suggests that, although clinical 
information was limited, and no speciϐic mention of catheter 
usage was reported, it nevertheless appears probable that 
there was catheter usage in these patients prior to their 
surgical procedures where pseudofungus structures were 
identiϐied.

Materials and methods
A case with a large breast mass and enlarged axillary 

lymph nodes was encountered. A needle biopsy of the breast 
was performed and highly necrotic tissues were encountered. 
There was excessive bleeding and an exodus array 

(Angiodynamics) 8 French multipurpose drainage catheter 
was inserted. 10 days after the catheter was inserted, a 
needle biopsy of an axillary lymph node was performed. This 
showed no evidence of metastatic carcinoma but did show 
pseudofungus structures in the subcapsular sinus. Because of 
continued concern for lymph node metastasis, an excisional 
left axillary sentinel lymph node biopsy was performed 18 
days after the initial needle biopsy of the breast and catheter 
placement. This lymph node again showed no evidence of 
metastatic carcinoma but did show pseudofungus structures 
in the lymph node sinuses. 5 months after the initial biopsy 
and catheter placement, a modiϐied radical mastectomy 
was performed. Persistent pseudofungus structures were 
identiϐied in one of the axillary lymph nodes. Routine 
histologic studies were performed, followed by a critical 
review of the literature, and direct smear preparations on the 
multipurpose drainage catheter.

Results
The pseudofungus structures were examined on routine 

hematoxylin and eosin stains as well as PAS (periodic acid-
Schiff), Prussian blue iron stains, von Kossa stains and GMS 
(Grocott’s methenamine silver) stains. The structures appear 
similar in all 3 specimens and will be described together. On 
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hematoxylin and eosin stains a dual appearance was noted. 
The most prevalent appearance was of a basophilic staining 
hyphal-like structure of similar size to Aspergillus organisms. 
The branching appears more haphazard than the branching 
seen in Aspergillus organisms. The pseudofungus structures 
appear septate. Occasional forms have a beaded appearance. 
A second appearance is that of a yellowish-brown hyphal-
like structure of identical size to the previously described 
structures, and also showing septation. These structures have 
a refractile quality, unlike the basophilic structures, although 
neither of these 2 forms are birefringent. Multinucleate 
giant cells were also noted and both types of pseudofungus 
structures were identiϐied within a subset of these giant cells. 
These histologic features are demonstrated in Figure 1A-D.

The pseudofungus structures were examined with 
special histochemical stains. The structures stain strongly 
with Prussian blue iron stain. They also stain with PAS stain 
and the positive staining is only weakly preserved following 
diastase digestion. Von Kossa stain shows positive staining 
for calcium. GMS stain shows variable staining of these 
structures. These staining characteristics are tabulated in 
Table 1 and demonstrated in Figure 2A-D.

After the ϐirst lymph node biopsy in which pseudofungus 
structures were identiϐied, particular attention was paid to 
the catheter that was placed for drainage of the hemorrhagic 
tumor, as it represented the only unusual feature in this 
patient’s clinical course. The polyurethane nature of 
the catheter was noted and a review of the literature on 
polyurethane fragments led to the discovery that these 
fragments appear identical to the pseudofungus structures 
[10]. A scrape preparation of the catheter was examined and 
this demonstrated pseudofungus structures that are identical 
to the pseudofungus structures identiϐied in the lymph node 
tissues. The catheter and scrape preparation ϐindings are 
demonstrated in Figure 3A-D.

Discussion
Since the ϐirst description in 1991 [1], the nature of these 

pseudofungus structures has remained a mystery. The most 
common theory is that they represent collagen ϐibers that 
are coated with iron and calcium. However, the distinctive 
branching pattern of these structures and their close 
resemblance to septate hyphal fungal organisms would be 
highly unusual for collagen ϐibers. In addition, collagen ϐibers 
are very common and identiϐication of these pseudofungus 
structures is rare. The distinctive appearance of these 
structures in the ϐirst lymph node biopsy specimen led to a 

Figure 1: Histologic appearance of pseudofungus forms. A) Basophilic, non-refractile 
beaded and pseudohyphal forms. B) Refractile yellowish-brown pseudohyphal 
forms. C) Basophilic non-refractile pseudohyphal forms on right and refractile 
yellowish-brown foms on left. D) Refractile pseudohyphal forms in multinucleate 
giant cell. (All images are hematoxylin and eosin; 1000 x magnifi cation).

Figure 2: Histochemical staining properties of pseudofungus structures. A) Weak 
positive GMS staining; B) Weak positive PAS staining; C) Absence of staining with 
Von Kossa; D) Strong positive staining with Prussian Blue Iron stain.
(All images are at 1000 x magnifi cation).

Figure 3: Polyurethane catheter and direct smear preparations of catheter 
scrapings. A) Polyurethane catheter; B,C) Images of catheter fragments from 
direct catheter scrape preparation; D) Examination of catheter fragments show no 
signifi cant birefringence.
(All microscopic images at 1000 x; Direct smear preparations without any staining).

Table 1: Documentation of staining characteristics of pseudofungal structures in 
lymph node specimens, including both refractile and non-refractile forms.

Staining Properites of Pseudofungal Forms
Special Stains PAS GMS IRON VON KOSSA

Refractile forms Weak + Weak + + Negative
Non-refractile forms + Weak + + Negative
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close examination of the clinical history for clues as to what 
might have given rise to these structures. The only unusual 
feature in the clinical course was the placement of a drainage 
catheter in the breast for excessive post biopsy bleeding. 
Recognizing the polyurethane nature of the drainage catheter 
led to an investigation into the structure of polyurethane 
fragments and recognition that these fragments appear 
identical to well described and characterized polyurethane 
fragments [10]. Conϐirmation of this ϐinding was completed 
by examination of a scrape preparation of the drainage 
catheter which demonstrated pseudofungus structures 
identical to the structures identiϐied in the lymph node 
specimens. It is postulated that during placement of the 
catheter that the metal trocar scraped off small fragments 
of polyurethane from the internal lining of the catheter and 
deposited them in the tissue. These fragments subsequently 
drained to the regional lymph nodes where they were 
identiϐied on a subsequent biopsy/excision. The sequential 
lymph node biopsies demonstrate that these pseudofungus 
fragments reach the draining lymph nodes no later than day 
10 after placement of the catheter and persist in the draining 
lymph nodes for at least 5 months. 

Previous descriptions of pseudofungus structures were 
reviewed with particular attention to the clinical settings. 
Table 2 displays previous cases where pseudofungus 
structures were identiϐied. The clinical information 
regarding the pre-surgical procedures is quite limited 
and none of these cases has the speciϐic mention of use of 
a pre-surgical catheter. In all of these cases, it is possible, if 
not probable that a pre-surgical catheter was used. In one 
case [8] the clinical scenario is similar to the case reported 
here. A hemorrhagic breast carcinoma was biopsied with a 
subsequent resection in which psuedofungal structures were 
identiϐied in a regional lymph node. 

Although there is a widespread use of polyurethane 
catheters, the reports of pseudofungus structures are rare 
and limited to case reports. In the case reported here there 
was some difϐiculty with catheter placement and multiple 
attempts were made before the ϐinal catheter placement 
was made. It is postulated that during these attempted 
placements that the metal trocar scraped off fragments of 
polyurethane catheter, depositing them into the tissue. It 

is likely that in a simple uncomplicated catheter placement 
that only rare or no catheter fragments would be displaced 
into the tissue. This factor likely contributes to the rarity of 
ϐinding pseudofungus structures.

In summary, pseudofungus structures were identiϐied 
associated with a breast carcinoma that underwent needle 
biopsy with subsequent excessive hemorrhage requiring 
placement of a drainage catheter. Evidence is given that 
the pseudofungus structures identiϐied in the draining 
axillary lymph node tissues represent fragments of the 
polyurethane catheter that were deposited in the breast 
tissues at the time of placement of the catheter and had 
migrated to the regional lymph nodes. The evidence includes 
both a comparison of these pseudofungus structures to 
fragments of polyurethane well documented in the literature 
and comparison of polyurethane catheter scrapings to the 
pseudofungus structures identiϐied in the literature. In both 
of these comparisons the morphology of the polyurethane 
fragments is identical to the pseudofungus structures. In this 
era when many journals refuse to publish case reports, this 
publication should serve as an example of the contributions 
that a well thought out and investigated case report can make 
to the medical literature. This is the ϐirst deϐinitive report 
identifying polyurethane catheter fragments as representing 
the true nature and etiology of pseudofungus structures. 
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