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Objective—To evaluate conditional disease-free survival (CDFS) for patients who underwent 

curative intent surgery for adrenocortical carcinoma (ACC).

Background—ACC is a rare but aggressive tumor. Survival estimates are usually reported as 

survival from the time of surgery. CDFS estimates may be more clinically relevant by accounting 

for the changing likelihood of disease-free survival (DFS) according to time elapsed after surgery.

Methods—CDFS was assessed using a multi-institutional cohort of patients. Cox proportional 

hazards models were used to evaluate factors associated with DFS. Three-year CDFS (CDFS3) 

estimates at “x” year after surgery were calculated as follows: CDFS3=DFS(x+3)/DFS(x).

Results—One hundred ninety-two patients were included in the study cohort; median patient age 

was 52 years. On presentation, 36% of patients had a functional tumor and median size was 11.5 

cm. Most patients underwent R0 resection (75%) and 9% had N1 disease. Overall 1-, 3-, and 5-

year DFS was 59%, 34%, and 22%, respectively. Using CDFS estimates, the probability of 

remaining disease free for an additional 3 years given that the patient had survived without disease 

at 1, 3, and 5 years, was 43%, 53%, and 70%, respectively. Patients with less favorable prognosis 

at baseline demonstrated the greatest increase in CDFS3 over time (eg, capsular invasion: 28%–

88%, Δ60% vs no capsular invasion: 51%–87%, Δ36%).

Conclusions—DFS estimates for patients with ACC improved dramatically over time, in 

particular among patients with initial worse prognoses. CDFS estimates may provide more 

clinically relevant information about the changing likelihood of DFS over time.
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Adrenocortical carcinoma (ACC) is a rare endocrine tumor that accounts for 0.2% of cancer-

related deaths in the United States.1–3 Although complete surgical resection confers a 5-year 

survival of 32% to 50% in patients with localized ACC, the risk of recurrence after surgical 

resection for ACC can be as high as 50% to 85%.4–7 Of note, for patients who present with 

metastatic disease, the median survival is less than 1 year.8,9 Although several 

clinicopathologic factors are associated with risk of recurrence and survival, the specific set 

of factors that predict long-term prognosis have been reported to vary widely with a relative 

lack of consensus.4,10,11

Reliable prognostication at the initial time of treatment for any malignant disease aids both 

patients and physicians in decisions around adjuvant treatment, type and frequency of 

surveillance, as well as providing information regarding short- and long-term prognosis. The 

European Network for the Study of Adrenal Tumors (ENSAT) classification and the 

American Joint Committee on Cancer (AJCC)/International Union against Cancer (UICC) 

staging schema are the most widely used mechanisms to assess the prognosis of patients 

with ACC.1,12,13 Although the ENSAT and AJCC/UICC classification may offer important 

information for general prognostic assessment, survival estimates based on traditional 

survival curves may not provide accurate information for long-term prognosis as the risk of 

recurrence or death is often the highest during the initial years after surgery and diminishes 

with time.14
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Conditional survival (CS) accounts for the changing likelihood of survival with increasing 

duration of follow-up after surgical resection. As such, CS estimates have been proposed as 

a more clinically relevant measures to predict long-term prognosis in patients having 

survived for a specific interval of time after surgery. In particular, CS estimates have been 

reported for patients with colorectal cancer, lung cancer, renal cancer, gastric cancer, and 

pancreatic adenocarcinoma, among others.15–25 Given that survival probabilities can change 

significantly when accounting for time elapsed after diagnosis, CS estimates may be a more 

useful way of predicting survival compared with conventional survival estimates15,19,22 To 

our knowledge, no previous study has assessed conditional disease-free survival (CDFS) 

among patients who underwent curative intent surgery for ACC. Therefore, the aim of the 

current study was to estimate CDFS among patients after resection of ACC, as well as 

stratify CDFS according to relevant patient- and disease-related characteristics.

METHODS

Patient Population and Data Collection

Patients were identified from a multi-institutional database consisting of patients who 

underwent surgery for ACC between January 1993 and December 2014 at 13 major 

institutions in the United States (Johns Hopkins Hospital, Baltimore, MD; Emory University, 

Atlanta, GA; Stanford University, Palo Alto, CA; Washington University, St. Louis, MO; 

Wake Forest University, Winston-Salem, NC; University of Wisconsin, Madison, WI; The 

Ohio State University, Columbus, OH; Medical College of Wisconsin, Milwaukee, WI; New 

York University, New York, NY; University of California at San Diego, San Diego, CA; 

University of California at San Francisco, San Francisco, CA; University of Texas 

Southwestern Medical Center, Dallas, TX; and Vanderbilt University Medical Center, 

Nashville, TN). Information on disease characteristics, treatment, and long-term outcomes 

was extracted from medical records. Demographic and clinicopathologic data included age, 

sex, race, tumor size, laterality of tumor (ie, left, right), the presence or absence of capsular 

invasion, T, N, and M stage of disease, mitotic index, and functionality of tumor (ie, 

hormone-secreting, non-secreting). Tumor size was defined as the maximal diameter of the 

tumor in the resected specimen. Functional tumors were categorized as glucocorticoid, 

mineralocorticoid, or estrogen/ androgen hyper-secreting tumors vs nonsecreting tumors. 

Resection margin status (negative [R0], microscopically/macroscopically positive [R1/R2]) 

and lymph node status (no metastasis [N0], lymph node metastasis [N1]) were ascertained 

based on final pathologic assessment. Treatment and operative details included surgical 

approach (open abdominal or posterior, minimally invasive surgery [MIS], thoraco-

abdominal surgery), as well as information on adjuvant chemotherapy, radiotherapy, and/or 

mitotane therapy. MIS was defined as robotic, laparoscopic, retroperitoneoscopic, or hand-

assisted procedures. Only patients who underwent curative-intent surgery were included in 

the study group; patients with metastatic disease at presentation were excluded. Patients who 

were younger than 18 years of age or those with missing follow-up data were not included in 

the study. To avoid including deaths due to postoperative complications, patients who died 

within 30 days of surgery were excluded. After inclusion and exclusion criteria, 192 patients 

were included in the analytic cohort. The institutional review boards at each participating 

institution approved this study.
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Statistical Methods

Summary statistics were presented as whole numbers and proportions for categorical 

variables or as medians with interquartile range (IQR) for continuous variables. Disease-free 

survival (DFS) estimates for the study population were generated using the Kaplan-Meier 

method calculated from the date of surgery to time of first documented recurrence, death, or 

censoring. Univariable analyses were performed using the log-rank test to assess differences 

in DFS between categorical groups. The association of relevant clinicopathologic variables 

with DFS was assessed using a Cox proportional hazards model; clinicopathological 

variables associated with prognosis were assessed a priori based on clinical importance, 

scientific knowledge, as well as predictors identified in previously published articles,4,10,26 

including age, sex, mitotic index, surgical margin, tumor size, presence of capsular invasion, 

T stage, and functionality of the tumor. Variables that were statistically significant with 

P<0.05 in univariable analyses were assessed in a multiviariable model; histologic marker 

(ie, mitotic index) was not incorporated into multivariable analysis regardless of the 

statistical significance in univariable analysis because more than a half of the study sample 

had missing data. Multiple imputation and indicator terms were performed in the 

multivariable analysis for other missing covariates that were missing at less than 20%.

The 3-year conditional disease-free survival (CDFS3) estimates were defined as the 

probability of remaining disease free for an additional 3 years given that a patient had been 

disease free for x years, calculated as: CDFS3=DFS(x+3)/DFS(x).
27 For example, CDFS3 

among patients who had been disease free for 2 years from the date of surgery was 

calculated by dividing the 5-year DFS rate by the 2-year DFS rate. Changes in CDFS3 over 

time were assessed using a linear regression. DFS estimates were calculated at surgery and 

conditional on surviving 1, 2, 3, 4, and 5 years after surgery among the entire cohort and 

selected subgroups. Survival functions were stratified according to age (≤65 yrs vs >65 yrs), 

sex (female vs male), size (≤10 cm vs >10 cm), T stage (T1/T2 vs T3/T4), mitotic count in 

50 high-power fields (HPF) (≤10 vs >10), functionality of tumors (nonfunctional vs 

functional), and the presence of capsular invasion (no capsular invasion vs capsular 

invasion). Standardized differences (d) were used to assess the differences of CS between 

subgroups based on the method described by Cucchetti et al,20 where the standardized 

difference is given by (P2–P1)/√[P(1–P)]. As an index to contrast 2 rates, d<|0.1| indicates 

very small differences between groups, |0.1| ≤ d < |0.3| indicates small differences, |0.3| ≤ d 
< |0.5| indicates moderate differences, and |0.5| ≤ d indicates considerable differences.20,24,28 

All analyses were performed with STATA version 14.0 (StataCorp LP, College Station, TX), 

and R version 3.0.3 (http://www.r-project.org); all tests were 2-sided and a P < 0.05 was 

considered statistically significant.

RESULTS

Demographic and Clinicopathologic Characteristics

A total of 192 patients who underwent curative resection for ACC and met inclusion criteria 

were identified. Median age of the study population was 52 years (IQR: 43, 62) and 64.6% 

(n=124) of patients were female (Supplemental Table 1, http://links.lww.com/SLA/A924). A 

majority of patients was white (n=157, n=84.0%). Over one-third of patients had a 
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functional tumor (n=65, 36.3%); most were either glucocorticoid (n=33, 18.4%) or estrogen/

androgen (n=22, 12.3%) hyper-secreting tumors, whereas only 10 patients (5.6%) had a 

mineralocorticoid hormone-secreting type. ACC lesions were equally distributed on the left 

(n=105, 55.3%) and right (n=85, 44.7%) side. At the time of surgery, the majority of patients 

underwent an open abdominal or posterior procedure (n=125, 67.6%), whereas the 

remaining patients had an MIS (n=35, 18.9%) or thoraco-abdominal approach (n=25, 

13.5%). On final pathology, median tumor size was 11.5 cm (IQR: 8.0, 15.0); most patients 

had an R0 margin (n=126, 75.0%), whereas 36 (21.4%) and 6 (3.6%) patients had an R1 and 

R2 margin, respectively. The majority of patients had capsular invasion (n=81, 60.0%). 

Approximately half of the tumors were advanced (T3 tumors: n=63, 35.8%; T4 tumors: 

n=22, 12.5%). About 1 in 3 patients received mitotane therapy postoperatively (n=57, 

36.5%), whereas roughly 1 in 10 patients received adjuvant chemotherapy (n=23, 12.8%).

Factors Associated With DFS

At a median follow-up of 24.3 months, 120 (62.5%) patients recurred and 73 (38.0%) 

patients had died. Median DFS was 18.8 months (95% confidence interval [CI]: 12.6–24.7) 

and 1-, 3-, and 5-year DFS was 59.5%, 34.3%, and 22.5%, respectively (Fig. 1A). There 

were several factors associated with DFS on univariable analysis (Supplemental Table 2, 

http://links.lww.com/SLA/A924). Specifically, higher mitotic index (>10/50 HPF: hazard 

ratio [HR]=1.82, 95% CI 1.08–3.08), positive surgical margin (R1/R2: HR=1.82, 95% CI 

1.21–2.75), tumor size (>10 cm: HR=1.56, 95% CI 1.08–2.26), presence of capsular 

invasion (HR=2.03, 95% CI 1.28–3.21), advanced stage (T3/T4: HR=2.04, 95% CI 1.40–

2.97), and functional tumors (HR=1.62, 95% CI 1.12–2.34) were associated with worse DFS 

(all P < 0.05). On multivariable analysis, after adjusting for potential risk factors, capsular 

invasion (HR=1.65; 95% CI 1.02–2.68; P=0.04) and functional tumors (HR=1.51, 95% CI 

1.04–2.20; P=0.03) were independently associated with decreased DFS, whereas advanced 

stage (T3/T4: HR=1.46, 95% CI 0.95–2.25; P=0.08) also tended to be associated with 

prognosis.

Comparison of DFS and CDFS

When assessed over time, the likelihood of recurrence or death peaked at 12 months after 

surgery and subsequently diminished onward (Fig. 1B), whereas the CDFS3 of the entire 

study population increased over the study period. In particular, the CDFS3 at 2 years (ie, the 

probability of being disease free at postoperative year 5 after having already been disease 

free to postoperative year 2) was 51% compared with an actuarial DFS at 5 years of 23% 

(Fig. 2). Similarly, the CDFS3 at 5 years (ie, the probability of being disease free at 

postoperative year 8 after having already been disease free to postoperative year 5) was 70% 

compared with an actuarial DFS at 8 years of 16%. CDFS3 increased over time from 34% to 

70% (P<0.001), whereas actuarial DFS decreased over time from 34% at 3 years to 16% at 8 

years (P<0.001). The probability of remaining disease free at 5 years after surgery increased 

as patients remained disease free for a certain amount of time; for example, if the patient 

was disease free at 12 months, 2 years, 3 years, and 4 years, the probability of remaining 

disease free at year 5 was 37.9%, 51.2%, 65.8%, and 88.9%, respectively (Table 1).
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When DFS was assessed relative to clinically important variables, mitotic index (>10/50 

HPF), size (>10 cm), capsular invasion, advanced stage (T3/T4), positive margin (R1/R2), 

and functional tumors were each associated with prognosis (all P<0.05), whereas there were 

no association with age and sex (both P>0.05) (Table 2). The role of relevant clinical and 

tumor characteristics at different time points during follow-up was then examined 

conditioned on the intervals that had already been accrued by estimating CDFS3 for strata of 

different clinicopathologic variables (Table 3). CDFS3 in each subgroup increased after 

surgery (all P<0.05). Of note, the CDFS3 of patients with advanced T stages (ie, T3 and T4), 

high mitotic index (ie, >10/50 HPF), as well as positive margin (ie, R1 and R2) remained 

worse during the first 3 years. In contrast, tumor factors such as size, capsular invasion, and 

functionality of tumors had an impact on prognosis for the first 2 years after surgery, but had 

only a small impact from the second year onward. For example, patients with capsular 

invasion initially had a lower CDFS3 of 27.7% vs 50.6% for patients who did not have 

capsular invasion; however, at 5 years from the time of surgery, CDFS3 of patients with and 

without capsular invasion was very similar.

When comparing calculated CDFS3 vs actuarial DFS, CDFS3 exceeded the actuarial 

survival for all subgroups examined (Tables 2 and 3). However, the changes in CDFS3 were 

more pronounced in subgroups of patients who initially had the least favorable tumor 

characteristics (Fig. 3). For example, larger changes in CDFS3 were seen among patients 

with capsular invasion (28%–88%, Δ60%) vs without capsular invasion (51%–87%, Δ36%). 

Similarly, patients with functional tumors (20%–83%, Δ63%) had larger differences in 

CDFS3 vs patients without functional tumors (43%–78%, Δ35%). These patterns were also 

seen in CDFS3 among patients with T3/T4 (22%–80%, Δ58%) vs T1/T2 (45%–76%, Δ31%) 

tumors, as well as among patients with high mitotic index (>10/50 HPF) (21%–100%, 

Δ79%) vs low mitotic index (≤10/50 HPF) (33%–69%, Δ36%) disease (all P < 0.001).

Of note, patients who initially had the least favorable tumor characteristics had the most 

pronounced CDFS3 changes; differences in long-term prognosis between calculated CDFS3 

and actuarial DFS were again most pronounced among patients who would have been 

initially predicted to have the worst survival (Tables 3 and 4). For example, although the 8-

year actuarial DFS for patients with T3/T4 disease was only 7.2%, the CDFS3 at 5 years was 

79.9% (Δ72.7%). In contrast, patients with favorable tumor characteristics at baseline had 

smaller differences in actuarial and CDFS estimates. Specifically, the 8-year actuarial DFS 

for patients with T1/T2 disease was 27.3% and the CDFS3 at 5 years was 76.2 (Δ48.9%).

DISCUSSION

Although surgical resection remains the treatment of choice for ACC, recurrence is common 

with as many as 50% to 85% of patients experiencing recurrence.4–7 The overall 5-year 

survival of patients with ACC after surgery varies widely ranging from 15% to 80% 

depending on a number of factors determined at the time of diagnosis, reflecting the 

prognostic heterogeneity associated with the disease.6,12,29 With such a wide range of 

survival estimates, traditional actuarial survival estimates based on data around the time of 

diagnosis or resection may not be accurate. CS estimates take into account this “accrued” 

survival time, and provides clinically relevant survival estimates of long-term outcome for 
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patients who return to clinic years after surgery inquiring about further prognosis.30 The 

current study is important because, for the first time, it defines CS for long-term DFS after 

curative intent surgery for ACC in a large, multi-institutional cohort of patients. On average, 

CDFS estimates increased over time and were higher than traditional overall survival (OS) 

estimates. More importantly, the magnitude of difference between CS and actuarial OS 

estimates was highest among patients with worse prognostic features. These data suggest 

that the prognostic importance of these factors decreased as time after surgery increased. 

Perhaps more importantly, current data provide important information for patients who are 

alive after resection of ACC and are seeking information about future prognosis.

As prognostic factors reported to be associated with outcomes have varied widely, the 

optimal method for risk stratification of patients with ACC remains unclear.4,10,11,13,31 

Although several studies have reported that age, sex, grade of tumors, functionality, or size 

of tumor were associated with poor prognosis in ACC patients,4,8,11,31–36 other study groups 

have reported no correlation between age, sex, tumor size, or functionality and long-term 

survival.7,10,37–40 In the current study, we similarly did not demonstrate an association 

between age, sex, and tumor size with DFS (Supplementary Table 2, http://

links.lww.com/SLA/A924). Although several studies on ACC have demonstrated surgical 

margin (ie, R0 vs R1/R2) and tumor stage at diagnosis were associated with worse 

prognosis,1,4,11,35,36 we failed to find an association of these factors with prognosis on 

standard survival analyses (Supplementary Table 2, http://links.lww.com/SLA/A924). In 

contrast, T stage and surgical margin were associated with outcome in conditional DFS 

estimates among subgroups at all time points until 3 years after surgery. Similarly, although 

capsular invasion and functionality of the tumor were found to be associated with worse 

DFS on conventional survival metrics, these factors predicted DFS only in the first 2 years 

on CS analyses. These data are of note as we were able to demonstrate how the prognostic 

impact of different clinicopathologic factors after resection of ACC changed over time.

Several investigators, including our own group, have argued that CS estimates provide more 

accurate prognostic information than standard survival estimates because CS takes into 

account a patient's changing likelihood of survival over time.15,19 Traditionally, the outcome 

of patients with ACC has only been reported as 5-year DFS or OS based on AJCC/UICC or 

ENSAT staging system or predictive nomograms.13,41 Although these tools provide 

important prognostic information, factors identified at the time of surgery do not take into 

account time actually accrued and therefore do not reflect how the “prognostic power” of 

different clinicopathologic variables may change over time after initial diagnosis or 

treatment. Such information is important to patients who are seeking to be informed of their 

updated prognosis as time passes from diagnosis and treatment. For example, we noted that 

patients who remained disease free at 3 years had a 53.4% chance of staying disease free for 

an additional 3 years, whereas the actuarial DFS at 6 years predicted at the time of surgery 

was only 18.3%. As demonstrated (Fig. 1), the risk of death was not uniform over time and 

the majority of recurrences and deaths (60.0%) occurred within the first 3 years after 

surgical resection for ACC with a steady decrease thereafter. In fact, risk predictors 

identified at the time of surgery did not take into account time already passed, and patients 

who survived without relapsing for a certain period had a better prognosis despite their 

initial higher risk. For example, 5-year actuarial OS predicted at the time of surgery was 
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only 23% vs a CDFS3 of 51% for patients who survived the first 2 years after surgery. In 

other words, if you survived to year 2, your chances of now surviving to year 5 was 48%—

not the initially predicted 25%. Furthermore, continuous improvement in CS estimates 

during the study period indicated that the underlying hazard of death continued to change 

over time. As such, by considering the time already passed from surgery, CS estimates can 

provide critical quantitative prognostic information for survivors.

Several studies have demonstrated that the greatest increases in CS were among patients 

diagnosed with advanced stage cancers.3,17,18,21,42 Data from the current study similarly 

noted that the most important gains in survival estimates were among patients with 

aggressive disease. In particular, patients with worse prognostic features had a higher 

increase in CDFS based on actual time survived (Table 3 and Fig. 3). In line with previous 

studies,15–25 we noted that the greatest increase in CDFS3 was among patients who were 

initially predicted to have the poorest prognosis. For example, patients without capsular 

invasion showed only a 36% increase in CDFS3 vs a 60% increase among patients with 

capsular invasion (Fig. 3). Given that recurrence is common after curative intent surgery 

among patients with ACC, standard survival curves calculated at the time of diagnosis or 

surgery of ACC are relatively pessimistic. As time passes, even patients who were initially 

predicted to have a poor prognosis “out run” the impact of any specific clinicopathologic 

factor. In turn, patients with the least favorable prognosis at the time of surgery showed the 

greatest increase in conditional DFS after 5 years. As such, CS estimates may be most 

clinically relevant to high-risk patients who have survived a period of time after ACC 

resection.

Several limitations should be considered when interpreting our data. Despite being a large 

series of nonmetastatic ACCs combining the experience of 13 large health care centers, the 

study still had a relatively small size. As such, some analyses may have been limited. 

Although collaborating with multiple institutions may have caused heterogeneity regarding 

the specific diagnostic and/or treatment protocols utilized, the multi-institutional nature of 

the current study supports the generalizability of our findings. Finally, the current study 

specifically examined CS probability relating to initial recurrence. As such, the data do not 

inform the likelihood of survival after a recurrence has occurred. Patients with recurrence are 

often treated with multiple modalities of standard and experimental therapies, and the 

current CS model does not provide insight into long-term prognosis after a recurrence.

In conclusion, the current study demonstrated that DFS estimates after surgical resection of 

ACC were dynamic as the likelihood of DFS changed over time after surgery. Specifically, 

the probability of remaining disease free for an additional 3 years given that a patient was 

disease free at 1 year, 3 years, and 5 years was 42.6%, 53.4%, and 70.2%, respectively. In 

fact, DFS estimates for patients with ACC improved dramatically over time, in particular 

among patients with initial worse prognoses. CDFS estimates may provide more clinically 

relevant information about the changing likelihood of DFS in the subset of patients who 

survive over time. CDFS estimates may provide more accurate prognostic DFS information 

for patients enrolled in long-term surveillance programs after resection of ACC.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
(A) Kaplan-Meier survival curve and (B) hazard estimate of recurrence or death among the 

entire cohort.
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FIGURE 2. 
Three-year conditional disease-free survival relative to actuarial survival among the entire 

cohort.

Kim et al. Page 13

Ann Surg. Author manuscript; available in PMC 2017 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Kim et al. Page 14

Ann Surg. Author manuscript; available in PMC 2017 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



FIGURE 3. 
Overall actuarial disease-free survival stratified by: (A) T stage, (C) functionality, (E) 

capsular invasion, (G) mitotic index, and (I) adjuvant therapy vs conditional disease-free 

survival relative to actuarial survival stratified by: (B) T stage, (D) functionality, (F) capsular 

invasion, (H) mitotic index, and (J) adjuvant therapy.
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TABLE 1

Percent of Patients Who Have Reached a Specific Time Point Given That They Have Already Remained 

Disease Free a Certain Amount of Time Among Patients With Adrenocortical Carcinoma Undergoing Surgical 

Resection

If the Patient Has Remained Disease Free to

12 mo 2 yrs 3 yrs 4 yrs 5 yrs 6 yrs 7 yrs 8 yrs

12 mo 100.0

2 yrs 73.9 100.0

3 yrs 57.6 77.9 100.0

4 yrs 42.6 57.6 74.0 100.0

5 yrs 37.9 51.2 65.8 88.9 100.0

6 yrs 30.7 41.6 53.4 72.2 81.2 100.0

7 yrs 26.6 36.0 46.2 62.4 70.2 86.5 100.0

8 yrs 26.6 36.0 46.2 62.4 70.2 86.5 100.0 100.0
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TABLE 2

Actuarial Disease-free Survival Rates of Patients in Relationship to Clinicopathologic Features

Patient Disease-free Survival

Variables 3 yrs, % 5 yrs, % 8 yrs, % P

All patients 34.3 22.5 15.8 —

Age 0.39

    ≤65 yrs 37.2 23.3 15.3

    >65 yrs 18.4 18.4 18.4

Sex 0.74

    Female 33.6 24.0 19.1

    Male 35.4 19.6 10.5

Mitotic index 0.02

    ≤10/50 HPF 33.2 29.5 20.2

    >10/50 HPF 20.9 7.8 7.8

Size 0.02

    ≤10 cm 43.8 28.9 22.3

    >10 cm 28.9 19.4 12.4

Capsular invasion 0.002

    No 50.6 31.9 27.9

    Yes 27.7 19.3 16.9

T stage <0.001

    I & II 45.0 35.9 27.3

    III & IV 21.6 9.1 7.2

Margin 0.004

    R0 37.2 26.8 21.3

    R1/R2 20.0 10.0 —

Functional tumors 0.009

    No 43.5 28.5 22.2

    Yes 19.5 14.7 12.2
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TABLE 3

Three-year Conditional Disease-free Survival Rates of Patients in Relationship to Clinicopathologic Features

Conditional 3-yr Disease-free Survival, %

Variables At Surgery 1 yr After Surgery 2 yrs After Surgery 3 yrs After Surgery 5 yrs After Surgery

All patients 34.3% 42.6% 51.2% 53.4% 70.2%

Age

    ≤65 yrs 37.2% 44.6% 50.8% 49.0% 65.5%

    >65 yrs 18.4% 31.5% 53.6% 100.0% 100.0%

    |d| 0.39 0.27 0.06 1.04 0.75

Sex

    Female 33.6% 43.3% 55.9% 56.8% 79.5%

    Male 35.4% 40.8% 42.9% 47.6% 53.6%

    |d| 0.04 0.05 0.26 0.18 0.61

Mitotic Index

    ≤10/50 HPR 33.2% 50.0% 59.5% 76.2% 68.5%

    >10/50 HPR 20.9% 34.1% 23.4% 37.5% 100.0%

    |d| 0.27 0.32 0.73 0.84 0.74

Size

    ≤10cm 43.8% 50.5% 49.8% 50.8% 77.1%

    >10 cm 28.9% 38.7% 54.9% 55.3% 64.2%

    |d| 0.31 0.24 0.10 0.09 0.28

Capsular invasion

    No 50.6% 47.9% 47.3% 55.2% 87.5%

    Yes 27.7% 45.0% 54.8% 60.9% 87.5%

    |d| 0.47 0.06 0.15 0.12 0

T stage

    I & II 45.0% 59.8% 62.8% 68.4% 76.2%

    III & IV 21.6% 21.9% 30.6% 33.5% 79.9%

    |d| 0.49 0.76 0.65 0.71 0.09

Margin

    R0 37.2% 45.2% 54.7% 63.1% 79.6%

    R1/R2 20.0% 31.2% 37.5% 33.4% —

    |d| 0.36 0.28 0.35 0.60

Functional tumors

    No 43.5% 47.6% 56.4% 56.0% 77.8%

    Yes 19.5% 33.6% 46.0% 62.5% 83.4%

    |d| 0.49 0.28 0.21 0.13 0.14
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