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Abstract Old age is associated with comorbidity and
decreased functioning which influences treatment decisions
in elderly breast cancer patients. The purpose of this study
was to identify risk factors for complications after breast
cancer surgery in elderly patients, and to assess mortality in
patients with postoperative complications. The FOCUS
cohort is a detailed retrospective cohort of all breast cancer
patients aged 65 years and older who were diagnosed
between 1997 and 2004 in the South-West of the Nether-
lands. Risk factors for postoperative complications were
assessed using univariable and multivariable logistic
regression models. One-year survival and overall survival
were calculated using univariable and multivariable Cox
Regression models, and relative survival was calculated
according to the Ederer II method. 3179 patients received
surgery, of whom 19 % (n = 618) developed 1 or more
postoperative complication(s). The odds ratio of having
postoperative complications increased with age [OR 1.85
(95 % confidence interval (CI) 1.37-2.50, p = 0.001) in
patients >85 years] and number of concomitant diseases
[OR 1.71 (95 % CI 1.30-2.24, p < 0.001) for 4 or more
concomitant diseases]. One-year overall survival, overall
survival, and relative survival were worse in patients with
postoperative complications [multivariable HR 1.49 (95 %
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CI 1.05-2.11), p = 0.025. HR 1.21, (95 % CI 1.07-1.36),
p = 0.002 and RER 1.19 (95 % CI 1.05-1.34), p = 0.006
respectively]. Stratified for comorbidity, relative survival
was lower in patients without comorbidity only. Increasing
number of concomitant disease increased the risk of post-
operative complications. Although elderly patients with
comorbidity did have a higher risk of postoperative com-
plications, relative mortality was not higher in this group.
This suggests that postoperative complications in itself did
not lead to higher relative mortality, but that the high rel-
ative mortality was most likely due to geriatric parameters
such as comorbidity or poor physical function.
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Introduction

In developed countries, 40 % of breast cancer patients are
older than 65 years of age at diagnosis and this percentage
is increasing [1]. Old age is predictive for comorbidity and
decreased functioning [2, 3]. Therefore, these factors might
influence treatment decisions in elderly breast cancer
patients. Previous studies have shown that elderly breast
cancer patients receive less aggressive treatment [4] and
have a higher disease-specific mortality, even with 65 % of
breast cancer patients above 75 years dying from other
causes than breast cancer [5].

The most recent guideline of the International Society of
Geriatric Oncology and the European Society of Breast
Cancer Specialists (EUSOMA) advises breast conserving
surgery with whole-breast radiotherapy, or mastectomy
followed by postoperative radiotherapy in selected patients

@ Springer



562

Breast Cancer Res Treat (2013) 138:561-569

as standard care for elderly breast cancer patients [6].
However, the National Comprehensive Cancer Network
guideline states that omission of radiotherapy may be
considered in patients of 70 years or older with stage I
estrogen receptor-positive breast cancer who undergo a
lumpectomy with negative margins and are receiving
endocrine therapy [7]. This shows that there is still no
consensus on how to treat elderly breast cancer patients.
Also, elderly patients are often not treated according to
guidelines [8, 9]. Comorbid conditions and frailty are,
besides age and patient and physician’s preference,
important reasons to deviate from the guidelines [10, 11].
Besides, treatment strategies for elderly breast cancer
patients are mostly not evidence based because elderly are
often not included in clinical trials due to age restrictions or
comorbidity [12].

Breast surgery is generally considered as low-morbidity
surgery [13]. However, a variety of complications can
occur with serious consequences. For example, surgical site
infections can lead to increased morbidity, additional costs
and delay of postoperative adjuvant therapies [13].

In order to develop evidence-based guidelines for tailored
care of breast cancer in the elderly, it is important to inves-
tigate the occurrence of complications of therapy in this
specific group. Only few studies concerning postoperative
complications in elderly breast cancer patients have
been performed, often with a limited number of patients
[11, 14, 15]. Therefore, the objective of this study was to
identify risk factors for postoperative complications in
elderly breast cancer patients, and to evaluate overall sur-
vival and relative survival in patients with postoperative
complications compared with patients without postoperative
complications.

Methods

Patients were selected from the FOCUS cohort study
(Female breast cancer in the elderly; Optimizing Clinical
guidelines USing clinico-pathologocial & molecular data).
This cohort is based on the National Cancer Registry in the
Netherlands, which contains data of all newly diagnosed
malignancies.

The FOCUS-database contains information of all con-
secutive female patients aged 65 years and older with
invasive and in situ breast cancer who were diagnosed
between 1997 and 2004 in the South-West part of the
Netherlands. Trained personnel reviewed the charts of
these patients, and collected information on specific treat-
ments, comorbidity according to the ICD-10 classification,
adverse events, geriatric parameters, body mass index
(BMI), smoking and recurrence. Follow up on survival

@ Springer

status was available until January Ist 2011 through linkage
of cancer registry data with municipal population registries.

For this study, all patients with breast cancer stage [-IV
and in situ of all histological subtypes who were treated
with breast conserving surgery, mastectomy, or both were
included. If patients received breast-conserving surgery
(BCS) followed by mastectomy, the most extensive surgery
was used for analyses. Stage was described using the
pathological tumor-node-metastasis (TNM) classification,
as valid in the year of diagnosis. If the pathological stage
was missing, clinical stage was used. Hormone receptor
status was analyzed in dichotomized variables for estrogen
receptor status and progesterone receptor status. Axillary
surgery was defined as a sentinel node procedure or an
axillary lymph node dissection. Again, the most extensive
axillary surgery was used for the analyses.

To compare different age groups, patients were cate-
gorized into five groups: 65-69, 70-74, 75-79, 80-84, and
85 years or older. Number of concomitant diseases was
categorized in five groups: no concomitant disease, 1
concomitant disease, 2 concomitant diseases, 3 concomi-
tant diseases, and 4 or more concomitant diseases. Specific
groups of comorbid disease were defined according to the
ICD-10 classification [16]. The clinically most important
subgroups of the ICD-10 were separately analyzed, and the
remaining comorbidities were defined as a category “other
comorbidity.” BMI was analyzed in three groups: <20,
20-25, and >25. In case of missing data, patients were not
excluded in the analyses, but analyzed in a separate group.

Postoperative complications were defined before col-
lection of the data. Only complications that needed any
specific treatment within 30 days after surgery were reg-
istered. The possible postoperative complications were
wound infections (including abscesses), bleeding, hema-
toma, seroma, anemia, delirium, cardiovascular complica-
tions (such as arrhythmias), thrombo-embolisms, systemic
infections, and other complications that were separated into
two groups: other wound-related complications (for
instance poor wound healing) and other complications that
were not wound-related. The primary outcome was defined
as having one or more of these complications.

Statistical analyses

All analyses were performed in IBM SPSS Statistics ver-
sion 20.0, except for relative survival, which was per-
formed in STATA SE 10.0. All statistical analyses were
two-sided. A p value smaller than 0.05 was considered as
significant.

The following risk factors for having at least one post-
operative complication were assessed in univariable
logistic regression models: age (in groups per 5 years),
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stage according to the TNM-classification, most extensive
surgery, most extensive axillary surgery, number of
comorbid conditions, specific comorbid conditions, poly-
pharmacy (5 or more types of drugs per day), neoadjuvant
treatment, BMI, and smoking at time of surgery. Also,
specific subgroups of the ICD-10 classification for
comorbidity were analyzed in univariable analyses.

Tests for interaction between stage and age, stage and
type of surgery, comorbidity and polypharmacy, age and
comorbidity, age and polypharmacy, most extensive axil-
lary surgery and stage, and most extensive axillary surgery
and age were performed using interaction terms in a mul-
tivariable logistic regression model. The primary outcome
was no versus one or more postoperative complications.

Multivariable analyses were performed for age-groups,
number of concomitant diseases, polypharmacy, and
specified concomitant diseases, with adjustment for the
significant univariable terms (p < 0.05), and for TNM-
stage and age (when applicable).

Analyses for overall survival and 1-year survival were
performed using univariable and multivariable Cox regres-
sion models. Additional multivariable survival analyses
using Cox regression models were performed in stratified
groups for each number of comorbid diseases. Relative
survival was calculated by the Ederer II method, which
calculates the ratio of the survival observed among the
cancer patients compared to the survival that would have
been expected based on the corresponding general popula-
tion (based on age, sex, and year of diagnosis). National life
tables were used to estimate expected survival. All multi-
variable survival analyses were adjusted for age, number of
concomitant diseases, stage, grade, hormone receptor status,
radiotherapy, hormonal therapy, chemotherapy, most
extensive surgery, and most extensive axillary surgery.

Results
Patient characteristics

Overall, 3,672 patients of 65 years and older with invasive
and in situ breast cancer were identified. A total number of
3,179 patients underwent BCS, mastectomy or both (for
example in case of irradicality) and were included for
analyses. Patient characteristics are shown in Table 1.

Most patients (62.4 %) were treated with mastectomy.
The majority of patients (74.9 %) had at least one con-
comitant disease. Few patients (6.4 %) received neoadju-
vant treatment. Thirteen and a half percent of the patients
used 5 or more types of drugs per day. BMI values were
missing in 1347 patients (42.4 %), and data about smoking
were missing in 1,204 patients (37.9 %). Median follow up
was 7.2 years (range 0.01-14.0).

563
Table 1 Patients characteristics
Median age (range) 74.0 (65.0-98.0)
n %

Age

65-69 836 26.3

70-74 803 25.2

75-79 651 20.5

80-84 514 16.2

85+ 375 11.8
Nr of concomitant disease

0 798 25.1

1 750 23.6

2 632 19.9

3 404 12.7

4 or more 595 18.7
Stage

0 198 6.2

I 1,058 333

I 1,435 45.1

11 322 10.1

v 43 1.4

Unknown 123 39
Neoadjuvant treatment

No neoadjuvant treatment 2,976 93.6

Neoadjuvant hormonal therapy and/or 203 6.4

chemotherapy

Most extensive surgery

Breast conserving surgery 1,194 37.6

Mastectomy 1,985 62.4
Most extensive axillary surgery

No axillary surgery 578 18.2

Sentinal node procedure 780 24.5

Axillary lymph node dissection 1,821 57.3
BMI

<20 97 3.0

20-25 651 20.5

>25 1,084 34.1

Unknown 1,347 42.4
Polypharmacy®

No 2,751 86.5

Yes 428 135
Smoking at time of diagnosis

No 1,648 51.8

Yes 327 10.3

Unknown 1,204 37.9

5 or more different types of medication
Postoperative complications

Overall, 19 % of patients developed 1 or more postoperative
complications (Table 2). The most frequent complications
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Table 2 Type of complications in different age groups

Total 65-69 70-74 75-79 80-84 85+ p value

All complications n (%) 618 (19.4) 128 (15.3) 150 (18.7) 136 (20.9) 110 (21.4) 94 (25.1) 0.001
Wound infection 154 (4.8) 36 (4.3) 37 (4.6) 30 (4.6) 26 (5.1) 25 (6.7) 0.485
Bleeding 157 (4.9) 32 (3.8) 34 (4.2) 36 (5.5) 30 (5.8) 25 (6.7) 0.147
Hematoma 101 (3.2) 17 (2.0) 33 (4.1) 21(3.2) 14 (2.7) 16 (4.3) 0.107
Seroma 128 (4.0) 29 (3.5) 28 (3.5) 30 (4.6) 24 (4.7) 17 4.5) 0.619
Anemia 37 (1.1) 304 9 (1.1) 11 (1.7) 8 (1.6) 6 (1.6) 0.108
Delirium 10 (0.3) 0 (0.0) 1(0.1) 3 (0.5) 3 (0.6) 3(1.1) 0.091
Cardiovascular complication 23 (0.7) 5 (0.6) 3(0.4) 5 (0.8) 7(1.4) 3(1.1) 0.341
Thrombo-embolism 4 (0.1) 0 (0.0) 1 (0.1) 0 (0.0) 2 (0.4) 1(04) 0.258
Systemic infection 19 (0.7) 2 (0.2) 4(0.5) 4 (0.6) 3 (0.6) 04 (0.4) 0.082
Other wound-related complication 47 (1.2) 12 (1.4) 7 (0.9) 11 (1.7) 9 (1.8) 8 (2.1) 0.097
Other complication not wound-related 17 (0.5) 8 (1.0) 3(04) 3 (0.5) 2(0.4) 1.0 (0.4) 0.41

were wound infections (n = 154) and bleeding (n = 157).
As shown in Table 3, the odds ratio (OR) for developing a
postoperative complication increased with age (OR for
patients aged >85 years was 1.85 [95 % confidence interval
(CI) 1.37-2.50, p = 0.001] in a univariable logistic regres-
sion model. A higher number of concomitant diseases was
associated with a higher risk of postoperative complications
[patients without concomitant disease functioned as a ref-
erence; OR was 1.32 (95 % CI 1.01-1.72); 1.32 (95 % CI
1.00-1.75); 1.81 (95 % CI 1.34-2.44) and 1.71 (95 % CI
1.30-2.24) in patients with 1; 2; 3; 4 or more concomitant
diseases, respectively (p < 0.001)]. Similarly, polyphar-
macy was strongly associated with risk of complications [OR
1.84 (95 % CI1.46-2.32), p < 0.001]. Furthermore, patients
who received a mastectomy and patients who underwent
axillary lymph node dissection had more complications than
patients who were treated with breast conserving surgery and
less extensive axillary surgery. Also, neoadjuvant treatment
was related to developing postoperative complications
[OR 1.43 (95 % CI 1.03-1.98), p = 0.035]. Stage of disease
was related to the risk of complications (p < 0.001).
Smoking increased the odds for developing a complication
with an OR of 1.41 (95 % CI 1.0-1.86, p = 0.039). There
was no significant association between BMI and postopera-
tive complications (p = 0.327).

None of the evaluated interaction terms were significant
in the multivariable logistic regression (data not shown).
Results of multivariable logistic regression analyses are
shown in Table 4. Number of concomitant diseases and
presence of polypharmacy were independently related to
postoperative complications [OR 1.86 (95 % CI 1.20-2.09,
p = 0.003) for 4 or more concomitant diseases and OR
1.76 (95 % CI 1.39-2.23, p < 0.001) for polypharmacy
respectively].

To gain insight in concomitant disease, additional anal-
yses were performed, in which specific diseases were
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included in the multivariable adjusted model separately
(Table 4). A significant association was observed for mus-
culoskeletal and connective tissue disease [OR 1.06 (95 %
CI 1.01-1.12), p = 0.023] and endocrine disease [OR 1.08
(95 % CI 1.02-1.14), p = 0.011]. Cardiovascular disease,
respiratory disease, gastrointestinal disease, disease of the
nervous system, psychiatric disease, and other comorbidity
were not associated with postoperative complications.

Survival analyses

Univariable analyses showed that patients with postopera-
tive complications had a similar overall survival as patients
without complications; 5-year survival was 67 versus 58 %
(patients without complications functioned as a reference,
hazard ratio (HR) for patients with postoperative complica-
tions was 1.06 [95 % CI 0.93-1.21), p = 0.401] (Table 5).
However, in multivariable analyses the HR for patients with
postoperative complications was 1.21 [(95 % CI 1.07-1.36),
p = 0.002]. One-year survival was lower in patients with
postoperative complications in both univariable analyses
(HR 1.39,95 % CI 1.23-1.56, p < 0.001) and multivariable
analyses (HR 1.49, 95 % CI 1.05-2.11, p = 0.025). To
investigate whether the observed difference in overall sur-
vival between patients with and without complications may
be influenced by the number of concomitant disease, addi-
tional analyses were performed. Stratified by number of
concomitant disease, only patients without concomitant
diseases who developed a postoperative complications had a
significantly lower overall survival [HR 1.41 (95 % CI
1.05-1.89), p = 0.022] (Table 6).

Relative survival was also lower for patients with one or
more complications compared to patients without compli-
cations [multivariable relative excess risk 1.19 (95 % CI
1.05-1.34), p = 0.006]. Additional sensitivity analyses
stratified for age groups showed a similar relative survival
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Table 3 Association between patient and tumor characteristics and treatment and occurrence of postoperative complications, univariable

logistic regression analysis

Univariable
N patients with complication(s) (%) OR 95 % CI p value
Age
65-69 128 (15.3) Ref 0.001
70-74 150 (18.7) 1.27 (0.98-1.65)
75-79 136 (20.9) 1.46 (1.12-1.91)
80-84 110 (21.4) 1.51 (1.14-2.00)
85+ 94 (25.1) 1.85 (1.37-2.50)
Nr of concomitant diseases
0 120 (15.0) Ref <0.001
1 142 (18.9) 1.32 (1.01-1.72)
2 120 (19.0) 1.32 (1.00-1.75)
3 98 (24.3) 1.81 (1.34-2.44)
4 or more 138 (23.2) 1.71 (1.30-2.24)
Specified concomitant disease®
Cardiovascular disease 347 (21.2) 1.26 (1.06-1.51) 0.009
Respiratory disease 68 (19.9) 1.03 (0.78-1.37) 0.827
Gastrointestinal disease 98 (23.2) 1.30 (1.02-1.66) 0.035
Musculoskeletal and connective tissue disease 173 (22,6) 1.30 (1.06-1.58) 0.010
Disease of nervous system 89 (25.7) 1.51 (1.16-1.95) 0.002
Endocrine disease 192 (21.8) 1.23 (1.01-1.48) 0.038
Psychiatric disease 69 (24.2) 1.36 (1.03-1.82) 0.034
Other 53 (19.7) 1.02 (0.74-1.39) 0.909
Polypharmacy
No 495 (18.0) Ref <0.001
Yes 123 (28.7) 1.84 (1.46-2.32)
Most extensive surgery
BCT 172 (14.4) Ref <0.001
Mastectomy 446 (22.5) 1.72 (1.42-2.09)
Most extensive axillary surgery
No axillary surgery 84 (14.5) Ref <0.001
Sentinal node procedure 115 (14.7) 1.08 (0.75-1.38)
Axillary lymph node dissection 419 (23.0) 1.76 (1.36-2.27)
Neoadjuvant treatment
No neoadjuvant treatment 567 (19.1) Ref 0.035
Neoadjuvant hormonal therapy and/or chemotherapy 51 (25.1) 1.43 (1.03-1.98)
TNM stage
In situ 27 (13.6) Ref <0.001
I 196 (18.5) 1.44 (0.93-2.22)
1T 281 (19.6) 1.54 (1.01-2.36)
I 90 (28.0) 2.46 (1.53-3.94)
v 8 (18.6) 1.45 (0.61-3.45)
Unknown 16 (13.0) 0.95 (0.49-1.84)
BMI
20-25 139 (21.4) Ref 0.327
<20 16 (16.5) 0.73 (0.41-1.28)
>25 196 (18.1) 0.81 (0.64-1.04)
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Table 3 continued

Univariable
N patients with complication(s) (%) OR 95 % CI p value
Unknown 267 (19.8) 0.91 (0.72-1.15)
Smoking at time of diagnosis
No 312 (18.9) Ref 0.039
Yes 81 (24.8) 1.41 (1.07-1.86)
Unknown 225 (18.7) 0.98 (0.81-1.19)
4 Reference category: absence of the specified concomitant disease
Taple 4 Association beth.:er.l Multivariable
patient and tumor characteristics
and occurrence of postoperative N of patients with OR 95 % CI p value
complications, multivariable postoperative
logistic regression analysis complication(s) (%)
Age®
65-69 128 (15.3) Ref 0.102
70-74 150 (18.7) 1.19  (0.91-1.55)
75-79 136 (20.9) 1.22  (0.92-1.61)
80-84 110 21.4) 1.18  (0.87-1.59)
85+ 94 (25.1) 1.58 (1.14-2.16)
Nr of concomitant disease”
0 120 (15.0) Ref 0.003
1 142 (18.9) 1.29  (0.98-1.68)
2 120 (19.0) 124 (0.96-1.65)
3 98 (24.3) 1.72 (1.27-2.32)
@ Adjusted for stage, type of 4 or more ) 138 (23.2) 1.86  (1.20-2.09)
surgery, axillary surgery, Polypharmacy
neoadjuvant treatment, and nr of No 495 (18.0) Ref <0.001
lfonc?m“am disease Yes 123 (28.7) 176 (1.39-2.23)
AQJusted for. age (as Specified concomitant disease®
continuous variable), stage, type ) )
of surgery, most extensive Cardiovascular disease 347 (21.2) 1.12  (0.93-1.36) 0.222
axillary surgery, and Respiratory disease 68 (19.9) 1.01  (0.76-1.34) 0.952
neoadjuvant treatment Gastrointestinal disease 98 (23.2) 124 (0.97-1.60)  0.093
¢ Adjusted for a{;’f (as Musculoskeletal and connective tissue disease 173 (22.6) 1.06  (1.01-1.12)  0.023
continuous variable), stage, type o6 hervous system 89 (25.7) 128 (0.97-1.69)  0.081
of surgery, most extensive
axillary surgery, neoadjuvant Endocrine disease 192 (21.8) 1.08  (1.02-1.14) 0.011
treatment, and number of Psychiatric disease 69 (24.2) 1.24  (0.92-1.66) 0.158
concomitant diseases without Other 53 (19.7) 094  (0.68-130)  0.697

the specified disease

for patients with postoperative complications in the eldest
groups (75-79, 80-85 and > 85 years) (data not shown).

Discussion

This study shows that the number of concomitant diseases
and polypharmacy are strongly related to the occurrence of
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postoperative complications in elderly breast cancer
patients. Patients treated with mastectomy had more com-
plications than patients who received breast conserving
surgery. Elderly patients had complications more often, but
after adjustment for tumor stage, comorbidity, and treat-
ment, only a trend for increasing risk of complications in
higher age groups was observed. One-year survival, overall
survival and relative survival were worse in patients with
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Table 5 Survival analyses for one or more postoperative complications versus no postoperative complications
Univariable Multivariable®
Events (n)  5-year survival (%) HR 95 % CI p value  HR 95 % CI p value
Overall survival 1,586 65
No postoperative complications 1,225 67 Ref 0.401 Ref 0.002
Postoperative complications 361 58 1.06 (0.93-1.21) 1.21 (1.07-1.36)
1-year survival 165
No postoperative complications 120 Ref <0.001  Ref 0.025
Postoperative complications 45 1.39 (1.23-1.56) 1.49 (1.05-2.11)
Relative survival RER RER
No postoperative complications 71 Ref <0.001 Ref 0.006
Postoperative complications 63 1.37 (1.22-1.55) 1.19 (1.05-1.34)

* Adjusted for age, number of concomitant diseases, stage, grade, ER/PR status, radiotherapy, hormonal therapy, chemotherapy, most extensive

surgery, most extensive axillary surgery

Table 6 overall survival
analyses stratified for number of
comorbidities

* Adjusted for age, number of
concomitant diseases, stage,
grade, ER/PR status,
radiotherapy, hormonal therapy,
chemotherapy, most extensive
surgery, most extensive axillary

Multivariable®
Events (n)  5-year survival (%) HR 95 % CI p value
No comorbidity 314 74
No postoperative complications 253 75 Ref 0.022
Postoperative complications 61 65 141  (1.05-1.89)
1 comorbidity 325 69
No postoperative complications 248 70 Ref 0.179
Postoperative complications 77 61 1.20  (0.92-1.58)
2 comorbidities 343 62
No postoperative complications 268 63 Ref 0.145
Postoperative complications 75 57 122 (0.93-1.59)
3 comorbidities 209 61
No postoperative complications 159 64 Ref 0.748
Postoperative complications 50 64 1.06  (0.76-1.48)
4 or more comorbidities 395 54
No postoperative complications 297 53 Ref 0.087
Postoperative complications 98 48 123 (0.97-1.56)

surgery

one or more postoperative complications. However, when
stratified for number of concomitant diseases, only patients
without concomitant disease who developed a postopera-
tive complication had a significantly lower overall survival.

These findings suggest that the increased risk for early
and late overall mortality is not due to the complications in
itself, but can be explained by the frail state of the patients
who develop postoperative complications, since comor-
bidity in itself increases the risk of mortality in elderly
breast cancer patients [17]. Although the multivariable
models were adjusted for comorbidity and age, there may
have been several other factors (unregistered confounders)
that made these patients more at increased risk for mor-
tality, such as poor physical function, since it has been

shown that poor physical function increases the risk of
dying, independent of age [3].

When using relative survival, the background mortality
of the general population is used [18]. However, we
showed that the number of comorbid diseases was strongly
associated with developing a postoperative complication.
Therefore, the background file with mortality that was used
for the analyses underestimates the actual mortality of the
group with postoperative complications, while this back-
ground file overestimates the actual mortality in patients
without postoperative complications. Therefore, the excess
mortality is most likely not due to breast cancer death, but
to comorbidity or other confounders that were not regis-
tered, such as poor physical function. Sensitivity analyses
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stratified by age were performed, and showed that in the
age group over 75 years the RER in patients with postop-
erative complications compared to no postoperative com-
plications was no longer significantly worse, which
strengthens this theory. The fact that stratification by
number of comorbid diseases showed that only patients
without comorbid disease who developed a complication
had a significantly lower overall survival endorses this
assumption. Apparently, postoperative complications do
not lead to a lower survival in patients with comorbidity,
which implies that the worse survival that was observed for
the whole group is most likely due to comorbidity in itself
and not due to postoperative complications.

Concerning the impact of comorbidity on developing
postoperative complications, Houterman et al. [15] con-
cluded from an observational study that comorbidity and
age did not influence the occurrence of complications after
treatment. The study included only 154 patients aged
70 years or older, and investigated complications of all
types of therapy in the first year after diagnosis. Also,
patients who did not receive surgery were included in this
study. Therefore, this study differs considerably from the
current study, which might explain the differences in out-
come. Another study by Janssen-Heijnen et al. [14] also
found no association between comorbidity and postopera-
tive complications. Again, this study included only 490
patients with breast cancer, of whom only 192 were older
than 65. Since the impact of comorbid disease is the
highest in the eldest elderly, this might explain the differ-
ences with the current study.

A recent Danish study [19] found that older age and
mastectomy increases the risk of re-operation due to
bleeding in breast cancer surgery. These results were
confirmed in the current study. Another study [20] found
that BMI > 25 kg/m?, diabetes, and smoking were pre-
dictors of wound complications. In the current study, BMI
was not related to risk of postoperative complications,
which might be explained by missing values in about 50 %
of patients, since BMI registration in a chart may not be
missing at random.

The main strength of this study is the large number of
patients in this study with detailed information. To our
knowledge, the FOCUS cohort is the largest cohort with
detailed information of all consecutive elderly patients in a
certain area. Since elderly patients are rarely included in
clinical trials [12], large cohort studies are of great impor-
tance in this population. These studies are a good way of
studying complications of treatment, since data are unbi-
ased and the studies generally contain more patients [21].

This study also has some limitations. Due to the retro-
spectively collection of data, there might have been an
underestimation of the number of complications. However,
in these data, 19 % of patients developed at least one
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complication, and this is even higher than a recent study in
a large cohort in the U.S. [20] which reported a 30-day
morbidity rate for all breast cancer procedures of 5.6 %.
The most common complications were wound infections,
which were confirmed in the current study. Therefore,
these data seem to accurately reflect general practice and
correspond with previous studies.

Second, causes of death were not registered. Therefore,
relative survival was used to estimate cancer-specific sur-
vival. This method has been shown to be a valid proxy for
cancer specific survival [18].

A Cochrane meta-analysis has confirmed that hormonal
treatment as monotherapy is inferior to surgery (with or
without hormonal treatment) for the local control and pro-
gression-free survival of breast cancer in medically fit older
women [22]. However, in the Netherlands, elderly patients
receive less surgery and more hormonal therapy as mono-
therapy than younger patients, even in lower stages of dis-
ease [4]. This suggests that patients might be undertreated
due to fear of morbidity and mortality in breast cancer
surgery. Although elderly patients with comorbidity do
have a higher risk of postoperative complications, relative
mortality was not higher in this group and therefore sug-
gests that omitting surgery because of fear for treatment-
related mortality is only justified in vulnerable elderly
patients. The question remains how to identify this specific
group. Therefore, future prospective studies are needed to
identify patients at risk for postoperative complications, and
to develop tailored care for elderly breast cancer patients.
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