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Background: Keratinizing squamous metaplasia (KSM) is a clinically heterogeneous disease that lacks 
research that provide definitive recurrent risk factors. Therefore, we identified the recurrence factors in 
patients with KSM of the bladder after transurethral resection (TUR). We also attempted to investigate the 
association between KSM and bladder cancer.
Methods: Clinical information of 257 patients diagnosed with KSM who underwent TUR in Xiangya 
Hospital from January 2010 to November 2018 were retrospectively collected. Clinical information was 
available for follow-up of 223 patients. To determine the risk factors for recurrence, we conducted univariate 
and multivariate cox regression analysis respectively. To explore the association between KSM and bladder 
cancer, we used clinical follow-up data.
Results: The median follow-up time is 49 (IQR, 12–121) months. Five-year recurrence-free rate (RFR) 
and 1-year RFR were 86.1% and 91.9%, respectively. Thirty-one patients (13.9%) relapsed of KSM 
after a median follow-up of 49 months (range, 12–121 months), and none of them developed subsequent 
bladder cancer. Univariate Cox analysis indicated that urinary tract infection [hazard ratio (HR) =2.111; 
95% confidence interval (CI): 1.043–4.271; P=0.038], and atypical urothelial hyperplasia of the bladder 
(HR =4.191; 95% CI: 2.006–8.756; P<0.001) were significant recurrence factors. Multivariate Cox analysis 
suggested that atypical urothelial hyperplasia of the bladder (HR =3.506; 95% CI: 1.663–7.392; P=0.001) was 
the independent risk factor for postoperative recurrence of KSM.
Conclusions: The recurrence rate in patients with KSM was about 13.9%, and atypical urothelial 
hyperplasia of the bladder was the independent risk factor in patients with KSM recurrence. In cases with 
bladder atypical urothelial hyperplasia, close follow-ups are necessary. Also, we demonstrated that KSM did 
not increase the subsequent risk of bladder cancer.
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Introduction

Keratinizing squamous metaplasia (KSM), also called 
leukoplakia of bladder or keratinizing cystitis of the 
bladder, is a clinically heterogeneous disease. KSM is a rare 
disease, with its reported incidence being 1:10,000 (1,2). 
Moreover, the improvement of cystoscopy and pathological 
examination technology caused the incidence of KSM to 
increase in recent years (3). Pathologically, the normal 
bladder urothelium is replaced by the keratinizing squamous 
epithelium (4). The clinical manifestations of vesical 
leukoplakia are mainly bladder stimulation symptoms, such 
as frequent urination, urgency, urination pain, hematuria 
and urinary tract obstruction (3).

The pathogenesis of KSM remains incompletely 
understood. Clinically, the disease was found to be closely 
related to long-term stimulation, such as lower urinary 
tract infection, obstruction, proliferative lesions, chronic 
cystitis, and long-term indwelling catheters (2,5). Our 
recent study identified independent risk factors for cystitis 
glandular (CG) recurrence to be urinary tract infection, 
long-term indwelling catheter, urinary stone, squamous 
metaplasia, and atypical urothelial hyperplasia (6). KSM is 
now generally considered a pre-malignant lesion. According 
to some case reports, the clinical statistics of its malignant 
transformation rate is 15~20% (7). Transurethral resection 
(TUR) or fulguration for the total removal of the affected 
mucosa and close follow-ups were widely used as treatment 
strategies (3,8). However, some patients suffer from KSM 
recurrence after receiving surgical management. Due to the 
disease’s rarity, no literature has focused on the risk factors 
for KSM recurrence after surgical management. This study 
aims to retrospectively analyze potential recurrence factors 
in patients with KSM after surgical management in a single 
center with 223 patients, and investigate the association 
between KSM and bladder cancer. We present the following 
article in accordance with the STROBE reporting checklist 
(available at http://dx.doi.org/10.21037/tau-20-948).

Methods

Study design

This single-center retrospective study was approved by 
the hospital institutional review board. Patients with KSM 
of the bladder underwent TUR in the Department of 
Urology, Xiangya Hospital of Central South University, were 
consecutively selected from January 2010 to November 2018, 
and accomplished the following standards: (I) the primary 

lesion was treated by the surgical method; (II) the postoperative 
pathological diagnosis of all patients was confirmed as KSM 
by experienced pathologists. Poor quality and non-surgically 
obtained specimens were excluded. Two hundred fifty-seven 
patients were identified, and 34 patients were excluded because 
they lacked follow-up data, which resulted in just 223 patients 
included in the study cohort. The study was conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013). The study was approved by ethics board of Xiangya 
Hospital, Central South University (No. 201803086) and 
informed consent was taken from all the patients. 

Data collection

Epidemiological data acquired from the electronic medical 
record system (EMRs) included clinical characteristics 
(sex, age, smoking status, main symptoms, and urological 
history), as well as leukoplakia and treatment-related data 
(leukoplakia location, leukoplakia size, the characteristics of 
pathology, and extent of resection). The Urological history 
incorporated the history of urinary tract infection, lower 
urinary tract obstructions and disease course of KSM [from 
the first symptom(s) until surgical management].

Study outcomes

The main outcome was to determine postoperative recurrence 
factors in KSM patients. The minor outcome was to investigate 
the association between KSM and bladder cancer. Relapse was 
defined as the occurrence of cystoscopy that revealed primary 
lesions or neoplasms and a biopsy that confirmed KSM. 
Lesions’ histological type was evaluated according to the 
most updated 2016 WHO classification criteria (9).

Pathological features

All cases of histological type were examined against 
histological criteria by an experienced genitourinary 
pathologist. On microscopy, the normal bladder urothelium 
is replaced by stratified squamous epithelium. KSM showed 
a keratinized layer covering the thickened non-tumor 
squamous epithelium (Figure 1). In some cases of KSM, 
benign and atypical urothelial hyperplasia had adjacent 
lesion areas within the mucosa (Figure 2).

The follow-ups

The last follow-up was in December 2019. Postoperative 
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follow-up was conducted either by a telephone interview or 
an outpatient visit. To ensure the early discovery of relapses, 
patients were followed up annually. The contents of the 
follow-ups included history taking, urinalysis and urine 
culture, uroflowmetry, abdominal Doppler ultrasound, 
cystoscopy, and histological biopsy. The histological biopsy 
was reserved for when cystoscopy detected a suspected 
recurrence, indications of recurrence, recurrence or 
malignant transformation time and survival time.

Statistical analysis

SPSS software was used to analyze all the data, version 
26.0 (SPSS Inc., Chicago, Illinois, USA). All continuous 
variables were converted to categorical variables for 

statistical analysis. Patients were censored when recurrence 
did not occur at the last time of follow-up. To determine 
the risk factors for postoperative recurrence, we conducted a 
univariate cox regression analysis. To identify independent 
risk factors for postoperative recurrence in patients with 
KSM, multivariate Cox regression analysis was used. We 
used the Kaplan–Meier method to plot the recurrence-
free rate (RFR) curves and the log-rank test to examine 
the differences. P value of less than 0.05 was supposed to 
statistically significant.

Results

Table 1 shows the demographic and baseline characteristics 
of the 223 patients. All patients were female. Their average 
age was 39.6±9.8 years. Of these patients, 25 (11.2%) 
were diagnosed with lower urinary tract obstruction. The 
percentage of patients with vesical leukoplakia located 
in the trigone of the bladder and patients with it located 
elsewhere in the bladder was 175 (78.5%) and 48 (21.5%), 
respectively. In the postoperative pathological results, 28 
(12.6%) patients were diagnosed with KSM complicated 
with atypical urothelial hyperplasia, and 195 (87.4%) 
patients were diagnosed with simple KSM. One hundred 
and two (45.7%) patients were diagnosed with urinary tract 
infections, 121 (54.3%) patients reported no urinary tract 
infections. After a median follow-up of 49 (IQR, 12–121) 
months, 31 patients relapsed of KSM. No malignant 
transformation case was found during the follow-up period, 
and none of the patients died. Five-year RFR and 1-year 
RFR were 86.1% and 91.9%, respectively (Figure 3).

Univariate Cox analysis revealed that urinary tract 
infection and atypical urothelial hyperplasia of the bladder 
were significant recurrence factors (Table 2). The P values 
were 0.038 (hazard ratio =2.111; 95% confidence interval: 
1.043–4.271) and <0.001 (HR =4.191; 95% CI: 2.006–
8.756), respectively. Multivariate Cox analysis revealed 
that atypical urothelial hyperplasia of the bladder was the 
independent predictive factor of recurrence. The P value 
was 0.001 (HR =3.506; 95% CI: 1.663–7.392). Five-year 
RFR and 1-year RFR of patients with atypical urothelial 
hyperplasia vs. no atypical urothelial hyperplasia was 60.7% 
vs. 89.7% and 82.1% vs. 92.8%, respectively (Figure 4).

Discussion

Keratinized squamous metaplasia has been considered a rare 
disease in the bladder. However, according to two Chinese 

Figure 1 Keratinized squamous metaplasia with a granular surface 
and a thick layer of keratin. Keratin on the surface forms the 
plaque of leukoplakia. HE ×100.

Figure 2 Atypical urothelial hyperplasia is characterized by 
disordered nuclear enlargement, hyperchromatism, irregular 
nuclear membrane, cellular pleomorphism, and loss of polarity. 
HE ×100.
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studies, in 2005 and 2006, the rate of diagnosing vesical 
leukoplakia by cystoscopy in two urology departments was 
8.7% and 7.3%, respectively (10,11). This suggests that 
the disease may not be as rare as reported in the literature. 

In 2002, KSM was designated as a presumed preneoplastic 
condition by the Consultation on the Diagnosis of Non-
Invasive Urothelial Neoplasms (12). It is generally believed 
that squamous metaplasia may progress to squamous 
cell carcinoma. Patients with KSM often have a variety 
of urinary symptoms, and studies have shown that the 
quality of life in patients with KSM was affected by lower 
urinary tract symptoms, as well as them being more prone 
to anxiety and depression (13,14). As the etiology of the 
disease is unknown, there are no effective treatments until 
now. Currently, TUR is the main treatment for vesical 
leukoplakia used in clinical practice (3,8). However, some 
patients with KSM are prone to relapse after surgery. 
Consequently, it is important to analyze the risk factors 
for postoperative recurrence of KSM. Here, we have 
demonstrated that urinary tract infection and atypical 
urothelial hyperplasia of the bladder were associated with 
the poor RFR of KSM by univariate analysis. Atypical 
urothelial hyperplasia of the bladder was the independent 
recurrence factor remaining statistically significant by 
multivariable analysis.

So far, few types of research have been done on this 
disease, according to the literature. Most of the available 
publications are reviews and case reports. It is worth 
mentioning that khan conducted a 54-year retrospective 
study in 2002. In the study, most of the cases were male. He 
indicated that the appearance of KSM might be localized or 
disseminated. The localized lesion is favorable since most 
patients with limited lesions did not progress after TUR. 
There were only 2 patients with KSM who eventually 
developed bladder cancer. On the contrary, disseminated 
keratinization of the bladder is dangerous and may increase 

Table 1 Demographic and baseline characteristics of patients with 
KSM

Characteristics Value %

N 223 100%

Age (years) 39.6±9.8

>40 116 52.018

≤40 107 47.982

Smoking status

Smoker 7 3.139

Nonsmoker 216 96.861

The course of the disease (months) 39.4±61.9

>3 162 72.646

≤3 61 27.354

Urinary tract infection

Yes 102 45.740

No 121 54.260

Lower urinary tract obstruction

Yes 25 11.211

No 198 88.789

Distribution of the size of vesical leukoplakia

>1 cm 190 85.202

≤1 cm 33 14.798

Distribution of the location of vesical leukoplakia

Trigone of bladder 175 78.475

Other bladder parts 48 21.525

Extent of resection

Beyond the edge of vesical 
leukoplakia >2 cm

95 42.601

Beyond the edge of vesical 
leukoplakia ≤2 cm

128 57.399

Distribution of pathology

Atypical urothelial hyperplasia 28 12.556

No atypical urothelial hyperplasia 195 87.444

KSM, keratinizing squamous metaplasia.

Figure 3 Recurrence-free rate of the patients over time measured 
by the Kaplan–Meier method.
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the subsequent risk of bladder cancer (2). Staack et al. 
found that TP53 mutation rates in KSM patients were 
similar to those in healthy subjects (16.7% vs. 14.3%) 
and significantly lower than in bladder cancer patients  
(39.9%) (15). The disease has previously been reported 
to affect more males than females (2,16). However, in our 
study, all KSM patients were females, which may be related 
to ethnic differences. This may indicate that in the Chinese 
population, the proportion of women suffering from this 
disease is much higher than that of men. But the reasons 
need to be further studied. In our study, no patients with 
malignant transformation have been found during follow-
up. All patients had localized lesions under cystoscopy, and 

their biopsies showed Keratinized squamous metaplasia. 
This might be why no cases of malignant transformation 
were found during the follow-ups.

Compared with lower urinary tract obstruction, 
surgical range, size, and location of leukoplakia, urinary 
tract infection was a more significant risk factor for the 
recurrence of KSM. In the present study, univariate analysis 
showed that urinary tract infection was an important factor 
affecting the recurrence of KSM. However, it was not an 
independent risk factor for postoperative recurrence of 
KSM after multivariate analysis. This is mainly because 
not all irritation to the bladder is caused by infection, but 
some are partly due to calculi, urinary tract obstruction, and 
proliferative lesions (2,5). 

Due to this disease’s rarity, level-1 evidence is lacking 
to prove that it is a premalignant lesion, but based on the 
available studies, close annual monitoring of cystoscopy 
is recommended as grade C (17). The results of this study 
showed that by univariate and multivariate Cox analysis, 
atypical urothelial hyperplasia of the bladder was the 
most important risk factor for postoperative recurrence of 
KSM. Therefore, to reduce the recurrence rate of KSM 
and ensure early discovery of tumors, we recommend 
semi-annual cystoscopy and multiple biopsies when 
initial pathology reveals evidence of atypical urothelial  
hyperplasia (18). We also propose TUR for a limited lesion 
in patients with recurrence.

This study has some limitations. First, the study’s 
sample was relatively small. Secondly, some risk factors for 

Table 2 Univariate and multivariate Cox analyses of factors predicting the recurrence of KSM

Factors
Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value

Age >40 vs. ≤40 1.114 (0.549–2.260) 0.766 – –

Smoker vs. nonsmoker 1.704 (0.406–7.154) 0.467 – –

CD >3 vs. ≤3 m 0.921 (0.424–2.001) 0.836 – –

UTI vs. no UTI 2.111 (1.043–4.271) 0.038 1.827 (0.895–3.732) 0.098

LUTO vs. no LUTO 1.503 (0.577–3.914) 0.404 – –

LS >1 vs. ≤1 cm 2.527 (0.330–19.335) 0.372 – –

Trigone vs. other parts 1.626 (0.748–3.533) 0.220 – –

ER >2 vs. ≤2 cm 4.533 (0.471–43.642) 0.191 – –

AUH vs. no AUH 4.191 (2.006–8.756) <0.001 3.506 (1.663–7.392) 0.001

KSM, keratinizing squamous metaplasia; CD, course of the disease; UTI, urinary tract infection; LUTO, lower urinary tract obstruction; LS,  
leukoplakia size; ER, extent of resection; AUH, atypical urothelial hyperplasia.

Figure 4 Recurrence-free rate of the patients with atypical 
urothelial hyperplasia vs. no atypical urothelial hyperplasia over 
time measured by the Kaplan–Meier method.
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recurrence may not be included, such as a positive surgical 
margin. Third, retrospective studies are biased. Despite 
the scientific limitations of this study, we believe that the 
findings of this study have important implications for the 
surgical treatment and follow-up of KSM. However, more 
large prospective studies are needed to confirm this.

Conclusions

Atypical urothelial hyperplasia of the bladder is the 
independent risk factor in patients with KSM recurrence 
after surgical management. For patients at high risk of 
atypical urothelial hyperplasia, more frequent and closer 
follow-ups, including cystoscopy and biopsy, should 
be recommended to reduce the risk of recurrence and 
malignancy. Also, we demonstrated that KSM did not 
increase the subsequent risk of bladder cancer.
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