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Abstract

Purpose: Micropapillary variant upper tract urothelial cancer (MP-UTUC) is a rare malignancy with little known regarding its clinical
course and/or optimal treatment. In this case series, we describe patient characteristics, surgical treatment, oncologic outcomes, and
response to perioperative chemotherapy.

Materials and Methods: We conducted a review to identify patients with MP-UTUC treated at our center between January 1994 and
October 2017. Clinicopathologic data was obtained. Descriptive statistics, Kaplan-Meier analysis, Cox proportional hazards, and nearest
neighbor matching were used to examine the cohort.

Results: Eighteen, (4.3%) of 416 patients were found to have MP-UTUC at our institution over a 23-year period. The majority of
patients had >pT3 disease at the time of extirpative surgery (13/18, 72%) and one was identified as MP-UTUC prior to surgery. Seven
patients received neoadjuvant chemotherapy and six patients received adjuvant chemotherapy. Median overall, cancer specific, and recur-
rence free survival were 3.29, 3.29, and 1.69 years, respectively for MP-UTUC. There was no survival difference between conventional
UTUC and MP-UTUC when matched for age, stage, grade, lymphovascular invasion, and margins (HR 1.18, P=0.567). No MP-UTUC
patients receiving neoadjuvant and adjuvant chemotherapy had apparent pathologic down staging, and of those receiving adjuvant chemo-
therapy two-thirds died of disease within 2 years.

Conclusions: MP-UTUC is a rare, and in most cases aggressive malignancy that commonly presents as locally advanced disease. In this
case series, MP-UTUC does not appear to respond to perioperative chemotherapy as neoadjuvant and adjuvant chemotherapy did not result
in apparent pathologic down staging and the majority of those receiving adjuvant chemotherapy died from MP-UTUC. © 2019 Elsevier
Inc. All rights reserved.
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1. Introduction histologic variants. To date, little is known regarding the clini-

cal course of patients with variant upper tract histology.

Historically, studies examining treatment and outcomes of
upper tract urothelial carcinoma (UTUC) have viewed the dis-
ease as one histologic entity, not exploring the impact of
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Micropapillary urothelial cell variant was first reported
by Amin et al. in 1994 [1]. In the subsequent three decades,
studies have highlighted the aggressive behavior of this var-
iant urothelial histology [2,3]. The incidence of MP-UTUC
is very low resulting in a paucity of data addressing clinical
behavior and/or the optimal treatment approach, in particu-
lar the use of perioperative chemotherapy.
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Currently, the roles of neoadjuvant and adjuvant chemo-
therapy (NAC, AC) are rapidly evolving in UTUC, with
level 1 evidence recently reported for both. A phase II
NAC trial showed a pathologic complete response rate of
14% and 60% down staging to <ypT1 disease in those with
high-grade (HG) disease. Another randomized AC trial
demonstrated improved progression free survival in those
at high risk of recurrence after nephroureterectomy receiv-
ing adjuvant chemotherapy (HR 0.49, P=0.003) [4,5]. Prior
series have also reported pathologic down staging and
improved survival in high-risk patients with NAC utiliza-
tion [6,7]. Importantly, these studies do not specifically
address the role of perioperative chemotherapy in patients
with variant upper tract histology.

In this series, we describe the treatment, oncologic out-
comes, and impact of perioperative chemotherapy in this
rare group of patients. We also compare recurrence and/or
survival outcomes to a matched cohort of conventional
UTUC patients (C-UTUC).

2. Materials and methods

2.1. Population

After receiving institutional ethics approval, we retro-
spectively identified patients with MP-UTUC treated at
MD Anderson Cancer Center by reviewing the records of
patients diagnosed with MP variant histology between Jan-
uary 1994 and October 2017. The following clinical varia-
bles were recorded: age, gender, clinical T stage, and grade
(based on ureteroscopic biopsy when available), clinical
node status, hydronephrosis, NAC, surgical technique, AC,
recurrence, date of last visit, or date, and cause of death
when available. Patients with visceral metastasis at time of
surgery were excluded.

2.2. Pathologic evaluation

All surgical specimens were evaluated by dedicated gen-
itourinary pathologists. Pathologic re-review was per-
formed for patients undergoing surgery at outside
institutions (OSI). The following pathologic variables were
assessed: TNM staging, histologic grade, disease location,
lymphovascular invasion, carcinoma in situ, and surgical
margin status.

2.3. Survival outcomes and comparison to conventional
uruc

Descriptive statistics were used to characterize the
patient cohort. The methods of Kaplan and Meier were
used to estimate survival outcomes. Cox proportional haz-
ards models were conducted to estimate the Hazards ratio
and corresponding 95% confidence intervals. Overall sur-
vival (OS) was measured from date of surgery to date of
death or date of last follow-up. Recurrence-free survival
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was measured from date of surgery to date of first recur-
rence on imaging, date of death, or date of last follow-up.
Cancer-specific survival (CSS) was measured from date of
surgery to date of first death due to disease, date of other
death (censored), or date of last follow-up. CSS was also
estimated using competing risk regression (Fine and Gray)
to model the cumulative incidence of recurrence. Death due
to other causes was considered a competing event for death
due to disease. To correct for biases in the data, nearest
neighbor matched (conventional and micropapillary) pairs
were first obtained. All models estimated standard errors
using sandwich estimators. Variables used for matching
were, age, pT grade, lymphovascular invasion, pN, and
margins. With exception of matching, all statistical analy-
ses were performed using Stata/MP v15.0 (College Station,
TX). Nearest neighbor matching was carried out using the
Matchlt package in R (Matchlt: Nonparametric Preprocess-
ing for Parametric Causal Inference, R Foundation for Sta-
tistical Computing, Vienna, Austria).

3. Results
3.1. Baseline demographics of MP-UTUC patients

Over a 23-year period (1994—2017), 19 cases of MP-
UTUC were identified at our institution from a total of 416
UTUC patients, representing 4.6% of all cases. Eighteen
cases were for definitive treatment and one case for pallia-
tion in a patient with metastatic disease and refractory
hematuria. Of the 18 patients, 16 (88.9%) were treated with
radical nephroureterectomy and two (11.1%) with ureterec-
tomy. The majority of procedures (13/18, 72.2%) were per-
formed using an open technique. One patient had a
concurrent radical cystectomy as tumor invasion into the
bladder was noted at the time of radical nephroureterec-
tomy. Ten patients had their surgery performed at our cen-
ter, while the remaining eight had surgery at an OSI and
were referred to MD Anderson Cancer Center for further
management. Demographics and clinical characteristics
are detailed in Table 1. Median age was 69 years (IQR
59.5—73.3) and the median follow-up was 25.2 months
(IQR 11-63).

3.2. Perioperative data

Nine patients (50%) had clinical tumor staging informa-
tion available for review prior to extirpative surgery, of
whom six underwent ureteroscopy with biopsy and three
had upper tract cytology and/or brushings. All staging sam-
ples showed high-grade urothelial tumor and only one
patient (0.5% of all clinical HG tumors) was found to have
MP-UTUC histology on ureteroscopic biopsy.

Twelve (66.7%) patients had preoperative imaging
available for re-review, of whom five (41.7%) were clini-
cally node positive. Hydronephrosis was identified in six
(50%) patients with imaging available.



Table 1
Baseline demographics and clinical staging

Case No. Age at diagnosis  Year of treatment Sex Staging technique Biopsy stage Biopsy grade Biopsy histology Clinical node status Hydro-nephrosis ~ Surgical technique Surgery location
1 63 2008 M NA NA NA NA N1 Yes open MDACC
2 51 2017 M  URS* NA NA NA NO No open MDACC
3 53 2011 M  URS Tx HG ucc N1 No lap MDACC
4 72 1996 M  Brushing NA HG NA NO Yes open MDACC
5 76 1997 M NA NA NA NA Nx NA open OSI

6 74 1999 M NA NA NA NA Nx NA open OSI

7 54 2001 M NA NA NA NA Nx NA open OSI

8 69 2005 M NA NA NA NA NO No lap OSI

9 58 2000 M NA NA NA NA Nx NA open OSI

10 73 1999 F NA NA NA NA Nx NA open OSI

11 70 2006 M NA NA NA NA Nx NA open OSI

12 69 2008 F URS Tx HG ucc N1 No open MDACC
13 67 2013 F URS Tx HG ucc NO Yes open MDACC
14 72 2009 M URS Ta HG MPUC N1 No lap MDACC
15 75 2010 M  URS Tl HG ucc NO No lap MDACC
16 60 2015 M  URS Tis HG CIS NO Yes lap MDACC
17 76 1994 M  Upper tract cytology NA HG NA N1 Yes open MDACC
18 61 2005 M  Brushing NA HG NA N1 Yes open OSI

*URS without biopsy.Tx-depth of invasion not identified. HG = high grade; MDACC = MD Anderson Cancer Center; NA = not available; OSI = outside institution; URS = ureteroscopy.
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Table 2

Pathologic information.

Case no. pT-stage classification Percent micropapillary Histologic grade LVI CIS Margin pN
1 pT3 <25 HG Yes Yes Negative N3
2 pT2 <25 HG No Yes Negative N1
3 pT3 50 HG No Yes Negative NO
4 pT3 20 HG No No Negative NO
5 pT3 70 HG Yes Yes Negative Nx
6 pT4 50 HG Yes Yes Positive Nx
7 pT3 30 HG Yes No Negative Nx
8 pT3 30 HG Yes No Positive Nx
9 pT2 50 HG No No Positive NO

10 pT3 60 HG Yes No Negative N1

11 pT3 30 HG Yes No Negative N3

12 ypT2 <25 HG No No Negative NO

13 ypT2 25 HG No No Negative NO

14 ypT3 30 HG No No Negative NO

15 ypT2 50 HG No Yes Negative NO

16 ypT3 <25 HG Yes No Negative N2

17 ypT3 80 HG Yes Yes Negative N3

18 ypT3 <25 HG Yes No Negative N3

HG = high grade; ypT = postneoadjuvant chemotherapy.

Seven (38.9%) patients received NAC, including the one
patient with clinically identified MP-UTUC. NAC regi-
mens, number of cycles, and clinical responses are listed in
Table 3. Six patients (33.3%) received AC (Table 3). An
additional three (16.7%) patients received chemotherapy
following the development of metastatic disease.

3.3. Pathologic findings

The majority of patients had >pT3 disease (13/18,
72.2%). Most tumors were located within the renal pelvis
(10/18, 55.6%). Thirteen (72%) of patients had extensive
MP-UTUC (defined as >25%). No patient had tumor down
staging to <ypT1 following the use of NAC. Three positive
margins (16.7%) were recorded, all ureteral. Retroperito-
neal lymph node dissection (RPLND) was performed in
fourteen patients (77.8%) with a median lymph node count
of 10 (IQR 5—19). Six (42.9%) patients had lymph node
positive disease. All pathological information is listed in
Table 2.

3.4. Recurrence and outcomes

Seven (38.9%) patients recurred following surgery, the
majority (71%) within 1 year. Four patients recurred dis-
tantly, two locoregionally, and one patient with both distant
and locoregional recurrence (Table 4). Median survival for
all patients was 3.29 years.

3.5. MP vs. conventional UTUC —survival outcomes
of matched cohorts

A total of 18 MP-UTUC patients were matched 1:2 to C-
UTUC patients. All matching variables and NAC utilization

were well balanced across groups (Table 5). The median
follow-up time for all subjects was 2.4 years. Of note, one
patient in the C-UTUC group was lost to follow-up after
surgery and therefore not included in survival analysis. The
median OS for the conventional UTUC group was
3.08 years (95% CI. 1.41-6.08) vs. 3.29 (95% CIL
1.69—4.77) years for the micropapillary group (HR 1.18,
P=0.567 95% CI 0.66—2.11). The 5-year OS probability
was 036 (95% CI: 0.20-0.52) vs. 0.27 (95% CIL
0.09—0.49) for the conventional and micropapillary groups
respectively (Supplemental Table 1a and b). Fig. 1 depicts
the Kaplan Meier curves for all survival outcomes. There
were no survival differences between matched C-UTUC
and MP-UTUC patients.

4. Discussion

We identified 19 cases of MP-UTUC at our center over a
23-year period from 416 UTUC patients, directly speaking
to the low incidence of this disease. Patients with MP-
UTUC had HG disease identified on biopsy, but were rarely
diagnosed as having MP-UTUC histology preoperatively.
Most had advanced pathologic disease, high rates of posi-
tive margins, positive lymph nodes, and rapid recurrence
when present. Patients did not appear to respond to NAC,
with no patient undergoing down staging to <ypTl1 at the
time of surgery. Advanced disease was noted, with more
than two-thirds harboring >pT3 disease and more than one-
third having positive lymph nodes on final pathology. AC
was administered to six patients, all of whom but one died
of MP-UTUC. Indeed, our findings are consistent with prior
series. Both Holmang and Sung found that >80% of
patients had at least pT3 disease at the time of resection in
n=26 and n =7 patients, respectively. Similar to our series
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Table 3

Perioperative chemotherapy patients and regimens.

Initial response

Nodal status

Cr (pre chemo)

Number of cycles

Chemotherapy regimen

NAC/AC

TNM

Age  Tumor grade

Case No.

Stable
Stable

pN3
pNI1
Nx

1.3
1.3
1.7

2.1

gemcitabine/cisplatin

ddMVAC

AC

pT3N3RO
pT2N1RO
pT3NxRO
pT4NxR1

HG
HG

63

AC

51
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Progressed

2+2+1
3+3
2+

ddMVAC + gemcitabine/cisplatin
taxol/carbo + taxol/adriamycin

AC

HG
HG
HG
HG

76
74
73

Progressed

Nx

Progressed
Stable

pN1
pN3
cN1

1.5
2.0

0.8

ddMVAC + gemcitabine/taxol

AC

pT3NIRO
pT3N3RO0

cTxN1

10

1+3
3+3

gemcitabine/taxol/ adriamycin + gemcitabine/cisplatin

ddMVAC + gemcitabine/ifosfamide/ adriamycin

cisplatin/gemcitabine/ ifosfamide

AC

70
69
67

Complete nodal response
Discontinued secondary

NAC
NA

HG
HG

12
13

cNO

1.08

C

c¢TxNO

to nephrotoxicity
Partial nodal response

Stable disease

cN1

0.9

ddMVAC
ddMVAC
ddMVAC

NAC
NAC
NAC
NAC
NAC

cTaN1

HG
HG
HG
HG
HG

72
75
60
76
61

14
15
16
17
18

NO
cNO
cN1

C

0.69
0.91
1.2

0.8

cT1INO
cTisNO
NA
NA

Stable disease

Partial nodal response

5-fluorouracil,adriamycin, cisplatin (FAP)
cisplatin/gemcitabine/ ifosfamide + taxol/

Complete nodal response

N1

C

6+2+2

ifosfamide/cisplatin + ddMVAC

neoadjuvant chemotherapy.

high grade; NAC =

dose-dense methotrexate, vinblastine, adriamycin, cisplatin; HG =

adjuvant chemotherapy; Cr = creatinine; ddMVAC

AC=

in which 61% of patients died of disease (DOD), 57% and
73% of patients in the Sung and Holmang series DOD,
respectively [8,9].

Due to the rare nature of this variant histology in upper
tract malignancy, the majority of series to date have pooled
patients from multiple treatment centers [10,11]. The larg-
est of these studies retrospectively identified 39 patients
nationwide. In that series, they did not report on the use of
NAC. Survival from that series showed no difference in 5-
year-CSS between C-UTUC and MP-UTUC, with median
follow-up of 19 months [11].

Not surprisingly, the majority of patients in our study
were male (83%). Prior studies have also reported that the
majority of their MP patients were male in both bladder
and upper tract disease [9,12]. One potential, yet untested,
hypothesis for the poor outcomes seen with this histology is
that male patients harbor more aggressive biology that their
female counterparts.

This report examines outcomes of patients who received
NAC as part of their standard treatment for upper tract MP.
NAC did not result in any pathologic down staging, how-
ever this finding could simply be due to small sample size
as well as selection bias, whereby those with worse clinical
findings, and doomed to respond poorly anyway, were rec-
ommended to undergo NAC. It is possible, though we think
unlikely, that some MP-UTUC patients had a complete
response with ypTO disease and thus were not identified.
The role of NAC is gaining traction in UTUC. Many clini-
cians view it as integral to the treatment of UTUC, while
others remain skeptical due to the lack of level one evi-
dence. Current knowledge is based on retrospective studies,
small prospective studies, and a recent phase II study
[5—7]. The latter demonstrated pathologic complete
response (ypTONO) of 14% in those receiving platinum-
based NAC and a 60% rate of <ypTINO [5]. Intuitively,
variant histology is considered as “high-risk”; however,
data surrounding the effect of NAC in this group is lacking.
In a recent study, Vetterlein et al. attempted to quantify the
benefit of NAC in variant histology bladder cancer. Inter-
estingly, they found no survival benefit with its use in MP
histology despite increased pathologic downstaging [13]. In
another study, Fernandez et al. found that NAC was not
beneficial in all patients with MP bladder cancer, only in
those with muscle-invasive disease and no evidence of
hydronephrosis [12].

The role of AC in upper tract disease is shifting as well.
Concerns exist regarding candidacy and tolerability follow-
ing the loss of a renal unit. In our series, six patients
received AC, all of whom did not receive NAC. Of these
six patients, 4 DOD within 2 years, one died from disease
57 months following surgery, and the final patient finished
chemotherapy recently with no evidence of disease 6
months later. A recent randomized study assessing the role
of adjuvant chemotherapy in UTUC has reported prelimi-
nary results showing improved progression-free survival in
those receiving AC (HR 0.49, P=0.003) [4]. Although
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Table 4
List of recurrences.

354.e24

Case No. pStage Site of recurrence Time to recurrence (months)
6 pT4NxR1 Pelvic lymph nodes + pulmonary 11.5
7 pT3NxRO Retroperitoneal lymph nodes 1
8 pT3NxR1 Bladder + peritoneal 7.6
9 pT2NORO Retroperitoneal lymph nodes 1.3
10 pT3NIRO Pulmonary 0.2
11 pT3N3RO Pulmonary 39.4
12 ypT2NORO Pulmonary 14.7

very intriguing, and applicable to patients who have ade-
quate renal function postoperatively, these results cannot be
directly applied to those with variant histology as they were
excluded from the trial.

The utility of RPLND continues to be a topic of debate
in the management of UTUC as well. Advocates cite
resection of micrometastatic disease and enhanced prog-
nostic information as reasons for performing RPLND
[14]. In our series, almost half of those with preoperative
staging available for review were clinically node positive
(5/12). One of fourteen (7%) patients who received
RPLND had a retroperitoneal recurrence. This patient had
a positive ureteral margin at the time of surgery and the
extent of lymph node dissection is unknown as their

surgery was performed at an outside institution. All other
recurrences following RPLND (3 patients) occurred out-
side the retroperitoneum. It is unclear what role RPLND
has on survival in this setting, but it would be fair to
assume that it may reduce local recurrences as has been
shown for C-UTUC [15].

Unlike bladder cancer, upper tract tumors are notori-
ously difficult to stage preoperatively and identification of
variant histology is challenging. The small biopsies
obtained during ureteroscopy make it difficult for patholo-
gists to accurately assess presence and/or depth of invasion
or comment on the presence of histologic variants. This
was the case in our series as well. Only one patient was
diagnosed with MP variant based on biopsy alone. As a

Table 5
Clinical characteristics of matched cohorts.
Variable Conventional (C-UTUC) Micropapillary (MP-UTUC) P value
Total no. 36 18 -
Mean age (SD) 68.39 (10.78) 66.28 (8.30) 0.470
Pathologic stage 0.395
pTis 1 0
pT1 3 0
pT2 7 5
pT3 18 12
pT4 7 1
Grade >0.999
Unknown 2 0
High 34 18
LVI 0.172
Unknown 4 0
No 20 8
Yes 12 10
Nodal status 0.461
Nx 5 4
NO 17 7
N1 9 2
N2 5 1
N3 0 4
Margins 0.319
Negative 34 15
Positive 2 3
NAC 0.845
No 21 11
Yes 15 7

LVI = lymphovascular invasion; NAC = neoadjuvant chemotherapy.
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Fig. 1. Overall survival, recurrence free survival, cancer-specific survival of MP-UTUC and matched C-UTUC (n = 18 and 35 respectively).
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result, treatment decisions regarding NAC are made using
risk stratification based on clinical data [16].

Interestingly, when MP-UTUC patients were matched 1:2
to C-UTUC, no difference in survival was noted. A potential
explanation for this is that by matching the C-UTUC to the
advanced pathology observed in MP-UTUC, we selected for
C-UTUC patients destined for poor prognosis, therefore
making histology less of a prognostic factor. However, given
the small numbers in the analysis the most likely explanation
is that it is underpowered for the OS endpoint.

Limitations of our study include its retrospective design,
which is subject to selection bias and lack of a control
group. The small number of patients in this study limits the
generalizability of its findings. Also, as a result of its retro-
spective design we were unable to gather all baseline data
points on patients initially treated at outside institutions.
We recognize that significant variability likely exists with
regard to surgical technique as some patients received their
extirpative surgery at outside institutions. Even within our
own institution, surgical approaches vary between sur-
geons. Both of these factors add heterogeneity to the study;
however reflect the real-world management of this disease.
Pathologic re-review was a strength of this study however,
our pathologists interpretations of OSI cases are limited by
the sections they receive. Nonetheless, we believe this
study serves as a depiction of upper tract MP-UTUC dis-
ease management and outcomes. With this pathologic vari-
ant being so rare, studies such as this provide some
foundation for management decisions when confronted
with this patient in the clinic.

5. Conclusions

MP-UTUC variant disease was aggressive, presented in
advanced stages, recurred early, and with short survival.
The benefit of perioperative chemotherapy in upper tract
variant histology remains to be defined. In this small
series, it did not appear to provide a benefit. The presence
of MP-UTUC variant histology is often not recognized
until final pathologic analysis, further evidence for the dif-
ficulty in identifying these tumors. Further studies are
needed to confirm these findings, identify genomic signa-
tures, druggable targets, and evaluate other existing thera-
peutic options such as checkpoint blockade in this rare
variant histology.
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