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Abstract

Background and Purpose: Keratinizing desquamative squamous metaplasia (KDSM) of the upper urinary tract
is a rare condition for which there is no defined management plan. A condition historically treated with extir-
pative surgery, conservative management would be preferable, because this is almost certainly a benign con-
dition. We report the favorable clinical course of two cases of renal KDSM diagnosed and managed with a
nephron-sparing approach, relying on ureteroscopy and serial imaging.
Patients and Methods: Retrospective chart review was performed to obtain history, physical examination re-
sults, radiographic imaging, and diagnostic procedures.
Results: Both patients were referred to our institution for evaluation of complex cystic renal masses. Both re-
ported passing flaky material in their urine. Flexible ureteroscopy revealed waxy sediment in the collecting sys-
tem, which broke up easily with manipulation and proved to be squamous keratin debris on cytologic and his-
tologic examination. In 1 patient, we obtained a percutaneous needle biopsy as well, which revealed benign
keratinizing squamous epithelium. All findings were consistent with KDSM. Each patient has since been fol-
lowed conservatively with CT. In 1 case, there has been slight growth of the mass but no worrisome changes
after 42 months. In the other case, there were several new renal collecting system filling defects on CT 17 months
after diagnosis. Another ureteroscopy revealed the same findings as the original, with the addition of keratin
debris draining out of the lesion into the rest of the kidney.
Conclusions: Our two cases of KDSM confirm the feasibility of nephron-sparing management using a combi-
nation of diagnostic ureteroscopy and imaging surveillance. The duration of follow-up without adverse events
suggests that the finding of renal KDSM is not necessarily an indication for extirpative surgery, and that con-
servative management is an appropriate option.
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Introduction

KERATINIZING DESQUAMATIVE SQUAMOUS METAPLASIA

(KDSM) of the upper urinary tract is a rare condition
for which there is no universally accepted management plan.
The first account of KDSM of the urinary tract was by Roki-
tansky in 1861, and the first report of KDSM in the renal
pelvis is credited to Ebstein in 1882.1 Despite a long history
of reports, there is no consensus on the management of
KDSM. Knowledge about the condition has been limited not
only by lack of cases but also because it is often referred to
by several different names, including cholesteatoma, leuko-
plakia, and hyperkeratosis.

There has been controversy about whether to manage re-
nal KDSM as a benign or premalignant condition. Initially,

it was considered a precancerous lesion,2 because squamous
metaplasia is a precancerous finding in other tissues, such
as the respiratory tract and cervix.3 Nonetheless, despite the
similarities between squamous metaplasia of the upper uri-
nary tract and of other tissues, the malignant potential of re-
nal KDSM has never been demonstrated.

This has led many, including our group, to believe that a
conservative strategy is appropriate. This approach is hin-
dered by the tendency to perform extirpative surgery for the
complex-appearing cystic masses that are characteristic of
KDSM.

The purpose of this report is to define the favorable clin-
ical course of two cases of KDSM managed in a nephron-
sparing manner with biopsy, diagnostic ureteroscopy, and
radiographic surveillance.
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Patients and Methods

The clinical courses of two patients referred to our insti-
tution with complex cystic renal masses that ultimately
proved to be KDSM were retrospectively reviewed. History,
physical examination findings, radiographic imaging, and
diagnostic procedures were considered. All tests and proce-
dures were performed on an outpatient basis. The patients
were fully informed of the rare nature of their condition, that
clear evidence to guide their management was lacking, and
that further treatment up to and including nephroureterec-
tomy might be necessary.

Results

Both patients referred to our institution with complex cys-
tic renal masses were Caucasian men, 22 and 72 years of age.
The younger patient had a history of nephrolithiasis and con-
genital heart disease, and the older man had a history of uri-
nary tract infections and benign prostatic hyperplasia. The
22-year-old man presented with left flank pain, which
prompted an abdominal CT that revealed a large mixed-den-
sity left renal mass. Subsequent retrograde pyelography
showed contrast entering the mass.

The older patient also presented with left flank pain,
prompting an abdominal CT that revealed left hy-
dronephrosis and an enlarged prostate. He eventually un-
derwent transurethral resection of the prostate and was re-
ferred to our institution after subsequent retrograde
pyelography and ureteroscopy confirmed resolution of the
hydronephrosis but the presence of a large filling defect in
the upper pole of the left kidney, which contained debris but
no definite mass. Both patients reported flaky material pres-
ent in their urine.

CTs at our institution revealed similar findings in both pa-
tients. The younger man had a 5.0 � 4.1 cm mixed attenuat-
ing mass in the upper pole of the left kidney, which enhanced
brightly in serpiginous areas after intravenous contrast ma-

terial administration (Fig. 1A). The older man had a 3.5 �
2.9 cm loculated soft tissue mass in the upper pole of the left
kidney with surrounding cortical atrophy. The lesion en-
hanced with intravenous contrast, but did not demonstrate
the bright filling seen in the younger patient (Fig. 1B). There
was a renal stone present as well.

Both patients underwent flexible ureteroscopy as the ini-
tial diagnostic evaluation at our institution. In both cases,
findings included a large cystic structure emanating from the
upper pole intrarenal collecting system. The interior of the
structures contained a large amount of waxy gray to yellow
sediment that fragmented easily with manipulation (Fig. 2).
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FIG. 1. (A) CT shows 5.0 � 4.1 cm mixed attenuating mass in the upper pole of the left kidney, with bright enhancement
in serpiginous areas after intravenous contrast material administration. (B) CT demonstrates 3.5 � 2.9 cm loculated soft tis-
sue mass in the upper pole of the left kidney with surrounding cortical atrophy, some enhancement, and no filling by urine.
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FIG. 2. Ureteroscopic view of waxy yellow debris in the
collecting system.
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Washings after manipulation with baskets were sent for both
cytologic and pathologic examination, which revealed squa-
mous keratin debris without evidence of malignancy (Fig.
3A). In the older patient, to provide more definitive diagno-
sis, a percutaneous biopsy of the lesion was obtained, which
revealed benign keratinizing squamous epithelium and de-
bris of anucleated squamous cells (Fig. 3B).

Both patients have been followed with CT. The younger
patient had one isolated episode of mild left flank that re-
solved. Over time, the mass has grown slightly, with his most
recent CT, 42 months after diagnosis, revealing an increase
to 5.8 � 4.5 cm (Fig. 4A). Because of the lack of any other
worrisome change, surveillance continues.

In the older patient, CT 17 months after our initial evalua-
tion revealed the mass to be unchanged, but now containing
contrast material mixed with debris (Fig. 4B). Several new
small filling defects were noted in the middle and lower cal-
ices and the renal pelvis (Fig. 4C, compared with previously
normal collecting system from initial imaging in Fig. 4D). He
reported an increasing volume of flaky material in the urine.

After discussing the possibility that these changes might
represent an inflammatory response, but that malignancy
had to be considered, we repeated ureteroscopy. This re-
vealed inflamed mucosa in the bladder, ureter, and renal col-
lecting system (Fig. 5) in addition to a large amount of de-
bris. Irrigation of the bladder and collecting system resulted
in a normal appearance aside from the inflammation, and re-
sults of cytologic evaluation from washings were negative
for malignant cells. We conjectured that the changes seen on
CT were a result of the first ureteroscopy, which enlarged
the orifice of the lesion, allowing for the increased contrast
material in the lesion on CT and also for greater passage of
the keratin flakes through the urinary tract.

Discussion

While there has been controversy over the characteriza-
tion, naming, and management of KDSM, the one consis-

tency has been the histologic findings of a keratinizing layer
of well-differentiated squamous epithelium without evi-
dence of cellular atypia in the basal layer.1,3–9 The only neo-
plastic associations in the literature from the past 50 years
are from Reece and Koontz,3 who reported two cases of con-
current renal pelvis KDSM and neoplasm (one transitional-
cell carcinoma and one squamous-cell carcinoma). They were
unable to provide histologic evidence, however, that the
KDSM was involved in the tumor.

The presenting clinical symptoms of renal KDSM are gen-
erally nonspecific. Most commonly, patients present with
flank pain (as did both of our patients), which Hertle and
Androulakakis1 found in their review to be present in more
than 70% of cases. Other symptoms include dysuria, pyuria,
and hematuria, although none is as frequent as flank pain.1,3

The sign that is likely pathognomonic of KDSM is self-re-
ported passage of soft gray flakes or chalky stones in the
urine, giving it a turbid appearance. Both of our patients re-
ported this sign, which has been estimated to be present in
43% of cases,1 although the actual incidence is likely much
greater, because patients may not be asked specifically about
this finding.

Renal KDSM has most commonly been detected as filling
defects on intravenous urography or retrograde pyelogra-
phy,1 because most reports of KDSM predate CT. More re-
cent descriptions are of CT findings similar to those of our
patients.4,7,10 The general appearance of KDSM as a space-
occupying mass within the kidney prompts consideration of
malignancy.

The etiology of KDSM is in dispute, with four theories be-
ing proposed.1,3,6 The first is that KDSM represents a reac-
tive epithelial response to chronic irritation. Hertle and An-
droulakakis1 found in their review of KDSM that 48 of 80
cases were associated with urinary tract infection, urolithia-
sis, tuberculosis, or hydronephrosis. Additional support is
provided by the experimental findings of Plumpton and
Morales,11 who demonstrated that keratinized squamous
metaplasia occurs in a rat model with bladder extrophy. Both
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FIG. 3. (A) Cell block preparation of the washings obtained at ureteroscopy demonstrate exuberant acellular keratin de-
bris. (B) Subsequent percutaneous core biopsy of the cystic left renal mass from the same patient confirms the presence of
small fragment of benign keratinizing squamous epithelium with numerous acellular keratin materials. Separate larger frag-
ment of renal parenchyma, seen in the upper field of the image, demonstrates interstitial inflammation and fibrosis.
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of our patients had potential upper tract irritants—a history
of nephrolithiasis in one and a history of urinary tract in-
fections plus an asymptomatic renal calculus in the other.

Second, KDSM could be secondary to vitamin A defi-
ciency. Liang and associates12 showed that keratinizing
squamous metaplasia developed in urothelial epithelium in
mice fed a vitamin A deficient diet. There is also a case re-
port in which KDSM was treated solely with vitamin A sup-
plementation, with reported stabilization of the lesion.13

A third theory is that KDSM represents a spontaneous ep-
ithelial transformation, which would explain why renal
KDSM does occur in the apparent absence of irritants. Fi-
nally, the fourth theory is that KDSM represents a congeni-
tal anomaly whereby abnormal epithelial cells from the ec-
toderm embryologically contaminate the primitive Wolffian
duct.2,3

Traditionally, KDSM has been managed aggressively, of-
ten with nephroureterectomy. The justifications for this ap-
proach include consideration of malignancy (if the diagno-
sis is in doubt), concern about malignant transformation of
KDSM, and a desire to prevent recurrence by removing en-
tirely the metaplastic epithelium.14
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FIG. 4. (A) CT shows that the cystic mass, previously 5.0 � 4.1 cm, has grown to 5.8 � 4.5 cm 42 months later but is oth-
erwise unchanged in appearance. (B) CT demonstrates that the cystic mass remains 3.5 � 2.9 cm, but now contains contrast
material mixed with debris. (C) Multiple filling defects in renal pelvis and middle calyx can be seen on CT. (D) Same area
as demonstrated in 4C, from original imaging, revealing normal collecting system.

FIG. 5. Ureteroscopic view of inflamed urothelial lining of
the renal pelvis.
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It appears very unlikely that KDSM is a premalignant le-
sion, but the question of recurrence is less clear. Gale and
Kerr15 managed a case of renal KDSM by surgically remov-
ing the keratinaceous debris, but there was recurrence 1 year
later, and ultimately nephrectomy was performed. Con-
versely, Zipkin and colleagues5 reported a case of surgical
removal of the debris alone without recurrence for 25
months, and Taguchi and coworkers9 described endoscopic
removal of debris in one case without recurrence for 7 years.

We did not attempt to endoscopically remove the debris
in either of our patients. In the younger patient, the lesion
has grown slightly, but we continue surveillance, because he
remains asymptomatic, and the character of the cystic mass
has not changed. In the older man, we may have altered the
natural history of the lesion with our ureteroscopic manip-
ulation, which apparently increased the efflux of the debris
from the source to the point that debris is now seen radi-
ographically in previously normal parts of the collecting sys-
tem (Fig. 4C).

Conclusion

The unique aspect of our two cases of KDSM is the
nephron-sparing management with a combination of diag-
nostic ureteroscopy and imaging surveillance. The duration
of follow-up without adverse events suggests that this ap-
proach will be successful, and that the finding of renal KDSM
is not necessarily an indication for extirpative surgery.

Considering the relative paucity of data on KDSM in the
literature and the uncertainty over the natural history of the
disease process, it is our recommendation that annual imag-
ing be performed. Clinical judgment based on symptoms and
the results of imaging can then be used to determine whether
repeated ureteroscopy or more invasive treatment is war-
ranted.
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Abbreviations Used

CT � computed tomography
KDSM � keratinizing desquamative squamous 

metaplasia
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