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Summary

Background: Since the beginning of the new millennium
gender medicine has become more and more relevant.
The goal has been to unveil differences in presentation,
treatment response, and prognosis of men and women
with regard to various diseases. Methods: This study en-
compassed 1,061 patients who underwent surgery for rec-
tal cancer at the Department of Surgery, University Medi-
cal Center Schleswig-Holstein Campus Libeck, Germany,
between January 1990 and December 2011. Prospectively
documented demographic, clinical, pathological, and fol-
low-up data were obtained. Analysis encompassed the
comparison of clinical, histopathological, and oncological
parameters with regard to the subcohorts of male and fe-
male patients. Results: No statistically significant differ-
ences could be found for clinical and histopathological
parameters, location of tumor, resection with or without
anastomosis, palliative or curative treatment, conversion
rates, duration of surgery, and long-term survival. For the
entire cohort, gender-related statistically significant differ-
ences in complications encompassed anastomotic leak-
age, burst abdomen, pneumonia, and urinary tract compli-
cations all of which occurred more often in men. Conclu-
sion: Data obtained in this study suggest that there are no
gender-related differences in the oncologic surgical treat-
ment of patients with rectal carcinoma. However, male
sex seems to be a risk factor for increased early postoper-
ative morbidity.

Schliisselworter
Geschlecht - Rektumneoplasie - Komplikationen -
Laparoskopie

Zusammenfassung

Hintergrund: Seit dem neuen Jahrtausend ricken ge-
schlechtsspezifische Untersuchungen zu verschiedenen
Erkrankungen zunehmend in den Fokus. Ziel ist die Erfas-
sung von Unterschieden beziiglich Symptomen, Thera-
pien, Therapieansprechraten und Prognosen bei Mannern
und Frauen. Methoden: Diese Studie schliel3t 1061 Patien-
ten mit operativer Therapie beim Rektumkarzinom in der
Klinik fur Allgemeine Chirurgie, Universitatsklinik Schles-
wig-Holstein Campus Liibeck, Deutschland, zwischen Ja-
nuar 1990 und Dezember 2011 ein. Prospektiv wurden
Daten zu demographischen, klinischen, pathologischen
und Langzeitiiberlebensraten erfasst. Die Untersuchung
schlie3t klinische, onkologische, histopathologische und
Morbiditatsdaten unter besonderer Berlcksichtigung des
Geschlechts ein. Ergebnisse: Fur klinische und histopatho-
logische Parameter, Tumorlokalisationen, Resektionen mit
oder ohne Anastomose, palliative oder kurative Thera-
pien, Konversionsraten, Schnitt-Naht-Zeiten und Langzeit-
uberleben konnte kein geschlechtsabhangiger signifikan-
ter Unterschied erfasst werden. Fiir das Gesamtkollektiv
wurden geschlechtsspezifische signifikante Unterschiede
zu den Parametern Anastomoseninsuffizienz, Platzbauch,
Pneumonie und Harnwegskomplikationen erfasst, die all-
umfanglich bei Mannern gehauft auftraten. Schlussfolge-
rung: Die in dieser Studie erhobenen Daten lassen den
Schluss zu, dass keine geschlechtsspezifischen Unter-
schiede bezuglich der onkologisch-chirurgischen Behand-
lung beim Rektumkarzinom vorliegen. Mannliches Ge-
schlecht scheint jedoch ein Risikofaktor fiir eine erhohte
frith postoperative Morbiditat zu sein.
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Background

Twenty to thirty years ago the American National Insti-
tutes of Health (NIH) and the Food and Drug Administration
(FDA) recognized that most diagnostic and therapeutic strat-
egies and operation procedures had been devised for men [1].
The aspect of gender-related differences of both appearance
and prognosis of diseases was first focused on in female endo-
crinology and reproduction medicine. Later on, differences of
gender had become apparent in common diseases like diabe-
tes or cardiovascular diseases [2]. Studies showed that preven-
tion of myocardial infarction by intake of low-dose acetylsali-
cylic acid was inadequate and that myocardial infarction
causes a different spectrum of symptoms in women than in
men [3, 4]. Several clinical and experimental investigations
have revealed sex-related differences in infectious diseases
and sepsis. Female gender appears to be protective under
such conditions, whereas male gender seems to imply a dimin-
ished immune response [5].

Since the beginning of the new millennium gender medi-
cine has become increasingly relevant. The goal has been to
unveil differences in presentation, treatment response, and
prognosis of men and women concerning various diseases. In
2001, the first center for gender medicine was founded in New
York, USA, followed by the Swedish Karolinska Institute in
2002 as well as by a center in Berlin, Germany, in the follow-
ing year. For several years now, the scientific journal Gender
Medicine has been published regularly. The first textbook of
gender medicine, titled ‘Sex and Gender Aspects in Clinical
Medicine’, does not contain a single chapter regarding gen-
der-related differences in surgery [6]. Furthermore, only few
studies have focused on this issue. In cardiac surgery, women
seem to require more transfusions in bypass surgery, and the
increased risk of mortality and morbidity is related to an in-
crease of transfusions [7]. Several differences between men
and women were revealed in a study analyzing the periopera-
tive and long-term outcome after mitral valve procedures [8].
The influence of gender in endoprosthetic surgery has been
addressed in an analysis including more than 35,000 patients.
Herein, the authors demonstrated gender as an independent
risk factor for revision surgery in women [9].

Colorectal cancer (CRC) constitutes the third most com-
mon cause of death from malignant disease in Europe and
North America. The risk of developing CRC is higher in men
than in women and is influenced by both environmental and
genetic factors [10]. The incidence of CRC per 100,000 inhab-
itants amounts to 19.4 in men and 15.3 in women [11]. In Ger-
many, the incidence has increased continuously until 2006,
with a higher rate in men (34%) than in women (26%) [12].
Mortality has declined throughout the same period, albeit this
was more pronounced in women than in men.

Data on clinical and oncologic outcome after surgery for
rectal cancer with regard to gender are limited. On the one
hand, some studies suggest that anastomotic leakage occurs
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more frequently in male than in female patients after anterior
resection [13, 14]. Also, male sex may imply a higher risk for
in-hospital mortality [15]. On the other hand, overall morbid-
ity and the number of reoperations have been described to be
significantly higher in women than in men [16]. Furthermore,
there seems to be an advantage of the female sex with regard
to survival following surgery for CRC. However, the available
data is conflicting [16-18].

The aim of this study was to identify possible gender-
related differences regarding clinical and histopathological
features as well as oncologic outcome in patients with rectal
cancer undergoing surgery.

Patients and Methods

This study encompassed 1,061 patients who underwent surgery for
rectal cancer at the Department of Surgery, University Medical Center
Schleswig-Holstein Campus Liibeck, Germany, between January 1990
and December 2011. Prospectively documented demographic, clinical,
pathological, and follow-up data were obtained after patients’ informed
consent and in accordance with the approval of the local Ethical Commit-
tee (#07-124). Patients diagnosed with synchronous colon cancer had
been excluded in advance. All patients were treated according to best sur-
gical practice, including total mesorectal excision (TME) with high liga-
tion of vessels in rectal cancer of the middle and lower third. Partial mes-
orectal excision with high ligation of vessels was performed for tumors in
the upper rectum. Individual surgical approaches were performed in pal-
liative or emergency situations and in consensus with the local tumor
board panel. In accordance with guideline recommendations, neoadju-
vant treatment had been offered when indicated.

Analysis encompassed the comparison of clinical, histopathological,
and oncological parameters with regard to the subcohorts of male and fe-
male patients. In addition, for some parameters possible differences be-
tween laparoscopic and open surgery were analyzed, taking gender into
consideration.

Continuous variables were expressed as mean or median + standard
deviation and range. Categorical variables were expressed as percent.
The Kaplan-Meier curves for female versus male were calculated and as-
sessed for significance by the log-rank test. The 5-year survival rates were
estimated using the Kaplan-Meier method. The 95% confidence intervals
and the p values were based on an asymptotic approach by using the
standard normal distribution.

Student’s t test or chi-squared test was performed to compare gender-
related differences. All results with p < 0.05 were considered significant.
All calculations were performed using SPSS software (IBM SPSS Statis-
tics®; Chicago, IL, USA).

Results

A total of 1,061 patients were identified from our database.
Of these, 599 (56.5%) were male and 462 (43.5%) were fe-
male. Clinical and histopathological data is listed in table 1.
None of the parameters differed significantly between the
male and female subcohorts. There was a notable difference
in the rate of patients with a Karnofsky index of less than 100
which, however, was still not significant. Both groups were
documented to have tumor-related symptoms very frequently
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Table 1. Clinical and histopathological param-

eters of patients with rectal tumor for the Variable Total (n =1,061) Male (n =599) Female (n = 462) p value
entire cohort as well as for the male and female  Median age, years 67.0 (23-97) 65.0 (23-94) 70.0 (31-97) n.s.
subcohorts Karnofsky < 100% 458 (43.7%)" 224 (37.7%)° 234 (51.5%)¢ n.s.
Elevated CEA 244 (41.4%)° 143 (42.7%)° 101 (39.6%)" ns.
Symptomatic 970 (91.4%) 551 (92.0%) 433 (93.1%) n.s.
Neoadjuvant therapy 166 (15.6%) 111 (18.5%) 55 (11.9%) n.s.
R-status
RO 795 (74.9%) 454 (75.8%) 341 (73.8%) n.s.
R1 22 (2.1%) 6(1.0%) 16 (3.5%) n.s.
R2 244 (23.0%) 139 (23.2%) 105 (22.7%) n.s.
Mean LN yield 152 (£ 6.0) 15.0 (£5.9) 15.5 (£ 6.3) n.s.
UICC ns.
UICCO 17 (1.6%) 8 (13%) 9(1.9%)
UICCI 246 (23.2%) 151 (25.2%) 95 (20.6%)
UICCII 208 (19.6%) 116 (19.4%) 92 (19.9%)
UICC III 252 (23.8%) 141 (23.5%) 111 (24.0%)
UICC IV 216 (20.4%) 128 (21.4%) 88 (19.0%)
UICC x® 122 (11.5%) 55(92%) 67 (14.5%)
T-category n.s
TO 56 (5.3) 29 (4.8%) 27 (5.8%)
Tis 17 (1.6%) 8(1.3%) 9(1.9%)
T1 97 (9.1%) 59 (9.8%) 38 (82%)
T2 245 (23.1%) 143 (23.9%) 102 (22.1%)
T3 461 (43.4%) 268 (44.7%) 193 (41.8%)
T4 163 (15.4%) 55(9.1%) 57 (13.4%)
Tx 22 (2.1%) 37 (6.2%) 36 (7.8%)
N-category n.s
NO 541 (51.0%) 312 (52.1%) 229 (49.6%)
N1 191 (18.0%) 111 (18.5%) 80 (17.3%)
N2 199 (18.8%) 105 (17.5%) 77 (16.7%
N x# 147 (13.9%) 71 (11.9%) 76 (16.4%)
M-category n.s
MO 829 (78.1%) 465 (77.6%) 364 (78.8%)
M1 216 (20.4%) 128 (21.4%) 88 (18.1%)
M x® 16 (1.5%) 6(1.0%) 10 (2.2%)
Grading n.s
G1 19 (1.8%) 8 (1.3%) 11 (2.4%)
G2 712 (67.1%) 403 (67.3%) 310 (67.1%)
G3 329 (31.0%) 187 (31.2%) 141 (30.5%)
G4 1(0.1%) 1(0.2%) 0

20Of n = 1,048 available.
°0Of n = 594 available.
°Of n = 454 available
4Of n = 590 available.
°Of n = 334 available.
Of n = 255 available.
¢Not assessable.

LN = Lymph node; n.s. = not significant, CEA = carcinoembryonic antigen;
UICC = Union internationale contre le cancer.

with 92.0 and 93.1%, respectively. Symptoms also included
subclinical symptoms such as anemia, vague abdominal dis-
comfort, and increased discharge of mucus.

The tumor was located in the upper rectum in 293 (27.6%)
patients, in the mid rectum in 337 (31.8%) patients, and in the
lower third in 431 (40.6%) patients. There were no significant
differences regarding the location when analyzing the female
and male cohorts separately (table 2).
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The majority of patients (n = 661, 62.3%) underwent re-
section with anastomosis. 264 (24.9%) patients underwent
resective surgery without anastomosis including extirpation.
Other modes of surgical treatment were performed in 136
(12.8%) patients. Table 2 shows the distribution of surgical
treatments with regard to male and female patients. There
were no statistically significant differences between the two
subcohorts.

Kleemann/Benecke/Helfrich/Bruch/Keck/
Laubert



Table 2. Location of

the rectal tumor, sur- Variable Total (n = 1,061) Male (n = 599) Female (n = 462) p value
gical treatment, post- Tumor location n.s.
surgery mortality, Upper third, n 293 (27.6%) 151 (25.2%) 142 (30.7%)
and length of hospital Mid third, n 337 (31.8%) 195 (32.7%) 142 (30.7%)
stay (LOS) for the Lower third, n 431 (40.6%) 253 (42.2%) 178 (38.5%)
entire cohort as well :
for th e and Surgical treatment n.s
?:m‘:let szgz;;?s Resection with anastomosis, n 661 (62.3%) 380 (63.4%) 281 (60.8%)
. . Resection without anastomosis, n 264 (24.9%) 154 (25.7%) 110 (23.8%)
data include elective
Other, n 136 (12.8%) 65 (10.9%) 71 (15.4%)
and emergency cases .
30-day mortality, n 61 (5.7%) 29 (4.8%) 32 (6.9%) n.s.
LOS, days 15 (1-125) 15 (1-123) 15 (1-125) n.s.

n.s. = Not significant.

For the entire cohort, palliative surgery was performed in
266 patients (25%). In the female subcohort, 121 patients
(45.5%) underwent palliative surgery, and in the male subco-
hort, palliative surgery was performed in 145 patients
(54.5%). This difference was statistically not significant. Open
surgery was performed in 716 (67.5%) patients. Within the fe-
male subcohort, 320 patients (69.3%) underwent open sur-
gery, while 396 patients (66.1%) within the male subcohort
received open surgery. Laparoscopic surgery was performed
in 345 (32.5%) patients. In the female subcohort, 142 patients
(30.7%) underwent laparoscopic surgery, and 203 (33.8%) of
the male patients were operated on laparoscopically. Conver-
sion rates did not differ significantly with regard to gender,
with 8 (1.7%) and 15 (2.5%) patients in the female and male
subcohort, respectively.

The median duration of surgery was 220 min (range 35-540
min), with 225 min (range 35-525 min) for the male and 210
min (range 35-540 min) for the female patients, without being
statistically significant.

Complications occurred in 330 (31.1%) patients and were
statistically not significantly different between the female and
male subcohort with 130 (28.1%) and 200 (33.4%) patients, re-
spectively. Male patients more often developed anastomotic
leakage than women (n = 64 (16.8%) vs.n =6 (9.3%); p = 0.005).
This difference was slightly pronounced in the laparoscopic
subcohort with 6 (6.7%) female patients and 21 (16.8%) male
patients being affected (p = 0.0027) but was not significant for
the open surgery subcohort. For the entire cohort, gender-re-
lated statistically significant differences in complications en-
compassed burst abdomen, pneumonia, and urinary tract com-
plications all of which occurred more often in men (table 3).
When analyzing the open and laparoscopic subcohort, statisti-
cal significance for these complications was only found within
the group of patients undergoing open surgery (table 3).

In 153 (14.4%) patients, reintervention, i.e. surgically and
radiologically, endoscopically, or by other means, was neces-
sary, with 57 (12.3%) being female and 96 (16.0%) male pa-
tients. The difference was statistically not significant. There
were 32 (6.9%) female patients and 29 (4.8%) male patients
who died within the first 30 days after surgery.

Rectal Carcinoma: Gender-Related
Differences?

Median length of hospital stay (LOS) for the entire cohort
was 15 days (range 1-125 days) with the same median of 15
days for the female (range 1-125 days) and the male (range
1-123 days) patients (table 2). Within the laparoscopic subco-
hort, median LOS for the female and male patients was 13
days (range 4-57 and 5-104 days, respectively). For the open
subcohort, the median for both female and male patients was
16 days (range 1-125 and 1-123 days, respectively).

There were no significant differences in survival between
the female and the male subcohort (fig. 1a). The 10-year sur-
vival rate was 60% for the female patients and 54% for the
male patients (p = 0.137). When analyzing the subcohorts of
laparoscopically and openly operated patients, again there
were no statistically significant differences in survival, with
10-year survival rates of 55 and 51% for the female and male
patients, respectively, in the open group (p = 0.367) (fig. 1b).
For the laparoscopic group, the 10-year survival rates were
72% for the female and 71 % for the male patients (p = 0.099)

(fig. 1c).

Discussion

Worldwide, approximately 1.2 million new patients are di-
agnosed with CRC per year, with almost 600,000 dying of this
malignancy [11, 19, 20]. Male sex has been identified to be an
independent risk factor to develop CRC and, accordingly, the
incidence in the male population exceeds the incidence in the
female population [11]. Especially for carcinomas of the rec-
tum, the male sex is affected more frequently with a reported
incidence rate ratio of 1.63 [21]. In recent years, studies com-
paring the outcome for the two sexes have reported improved
survival of women with CRC [17, 22, 23].

There may be gender-specific differences in CRC biology.
A genome-wide methylation analysis as well as the analysis of
specific cancer-related genes demonstrated differential meth-
ylation based on colon location, individual age, and gender
negatively associated with male sex [24]. Another study de-
scribed a significantly higher mutation rate in the v-Raf
murine sarcoma viral oncogene homolog B1 (BRAF) proto-
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oncogene in males which is an important event in the methyl-
ator pathway of CRC development [25].

In the present study, we did not analyze localization of the
CRC with regard to gender but merely focused on a cohort
with a carcinoma of the rectum. Screening programs for CRC
have been introduced in order to detect (pre-)malignant le-
sions at an early stage, thereby diminishing the CRC-related
mortality [26]. Although there seems to be an adequate
awareness of CRC screening programs in general, only a mi-
nority of both men and women actually undergo screening in-
vestigations. Gender-related differences have been described
with regard to perception and psychological barriers towards
CRC screening, with men tending to suppress negative views
while strongly procrastinating the task of completing screen-
ing and with women being withheld by their own reservations
about CRC screening-associated distress [26, 27].

In our cohort, symptoms occurred very frequently (>90%)
in both male and female patients. However, symptoms ac-
cording to our definition, besides those being clinically evi-
dent, also encompassed only mildly apparent symptoms such
as anemia or increased anal mucus discharge. We did not ana-
lyze the time interval between first onset of symptoms and
CRC diagnosis. Concerning this aspect, studies described
longer intervals in female than in male patients [28, 29].

In a study by Offner et al. [30], male gender was identified
as an independent risk factor for the development of severe
infection in surgical patients. One of the reasons why women
are less likely to have perioperative complications could be
explained by the fact that they seem to have a better posttrau-
matic immune response following major abdominal surgical
procedures [5, 31]. This may be of relevance for the short- and
long-term outcome after colorectal surgery, and studies have
addressed the use of sex steroids and antagonists as a thera-
peutic approach in order to improve perioperative immune
dysfunction [5]. Male sex hormones appear to depress im-
mune function whereas female sex steroids lead to an in-
creased humoral immune response [32-34].

Much in line with the reported results, we found signifi-
cantly more infectious pulmonary and urinary complications
in men than in women. The differences in these complications

Rectal Carcinoma: Gender-Related
Differences?
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years post surgery

were pronounced in the subcohort of patients who underwent
open surgery. Although hypothetical, one could argue that
the observed difference in anastomotic leakage was related to
differences in immune response and thus to wound and anas-
tomotic healing. However, other studies regularly reported
higher rates of anastomotic leakage in male patients in com-
parison to females [13, 14].

A recent study reporting on 25,413 patients with CRC
showed that male sex was associated with synchronous CRC
[35]. Of the 25,413 patients, 884 (3.5%) had synchronous
colorectal tumors. Patients with synchronous colorectal carci-
noma were older and more often of male sex compared with
patients with solitary colorectal carcinoma. In =35% of the
cases, an extended surgical procedure was conducted. In our
study, both cohorts were limited to solitary rectal carcinoma.

In our study, the overall rate of anastomotic leakage dif-
fered significantly between men and women. Although a dif-
ferentiation into grade A, B, and C according to the Interna-
tional Study Group of Rectal Cancer [36] is not reproducible
based on our prospective register data, this effect could also
be seen in both subgroups (open and laparoscopic resection).
Male gender seems to be a risk factor for the development of
anastomotic insufficiency after rectal resection. Technical dif-
ficulties in a narrow male pelvis are very well known in lapa-
roscopic and open rectal resections. Variation in pelvic diam-
eters, the obstetric conjugate and interspinous distance, may
influence the quality of TME, for example. Short distances
are associated with bad samples and worse oncologic out-
come. There is some evidence that interspinous distance was a
predicting factor of a positive circumferential resection mar-
gin [37]. In contrast, a multivariate analysis showed that a
deep and narrow pelvis with long sacral length, shallow sacral
angle, narrow intertuberous diameter, and large tumor size
were significantly associated with longer pelvic dissection
time but had no influence on postoperative outcome [38].

To which extent different anatomical factors in men and
women may lead to a higher rate of anastomotic insufficiency
has to be studied.

Wichmann et al. [31] found that women had a significantly
longer overall and disease-free survival after a curative resec-

Viszeralmedizin 2014;30:118-124 123



tion for CRC when compared to men (57.8 vs. 52.0 months

and 51.6 vs. 46.0 months, respectively). This effect was most

pronounced above the age of 50 years. Interestingly, this gen-
der difference was only seen in patients diagnosed with rectal
cancer and not in those with colon cancer. However, in the

present study, there was no significant gender difference in

cancer-specific survival in any age category, although there

was a tendency of improved long-term survival in women.

Data obtained in this study suggest that there are no gen-
der-related differences in the oncologic surgical treatment of

patients with rectal carcinoma. Male sex, however, seems to
be a risk factor for early postoperative increased morbidity.
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