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Aim: To investigate the short-term outcomes of laparoscopic colorectal resection compared with
open surgery in psychiatric patients with colorectal cancer. Methods: The authors retrospectively
reviewed the medical records of 31 consecutive patients who underwent open surgery (OS)
or laparoscopic surgery (LS) for colorectal cancer between April 2013 and September 2015.
All patients were involuntarily admitted to the hospital, because of anosodiaphoria. The
clinicopathological characteristics, intraoperative outcomes, and postoperative data of the two
groups were analyzed. Categorical data were compared using the χ2 test or Fisher exact test, as
appropriate. Continuous variables were compared using the Student t test or Mann-Whitney U
test, as appropriate. Statistical analyses were performed using the statistical software program,
SPSS, version 22 (SPSS Japan, Tokyo). P-values < 0.05 were considered statistically significant.
Results: Sixteenpatients underwent LS, and 15 underwent OS. Blood loss was lower in the LS
group than in the OS group (P = 0.001). LS was associated with the earlier resumption of
psychiatric drug treatment (P < 0.001) and a shorter hospital stay (P = 0.021) compared with
OS. Conclusion: Laparoscopic colorectal surgery is safe for psychiatric patients. The main
advantages of LS include a shorter washout period and reduced hospital stay.

INTRODUCTION
Laparoscopic colectomy has become accepted as an
alternative to conventional open surgery (OS) for treating
colon cancer because it results in earlier recovery.
For patients with colorectal cancer, the benefits of
laparoscopic surgery (LS) include fewer postoperative
complications, shorter periods of hospitalization, and
a more rapid recovery[1,2]. Therefore, LS may achieve

better short-term outcomes than OS in psychiatric
patients with colorectal cancer.
Patients with serious mental illnesses are at a
significantly increased risk of death from cardiovascular,
gastrointestinal, or respiratory disease[3-5]. Furthermore,
clinical data suggest that patients with such conditions
exhibit worse surgical outcomes than other patients[6].
Patients with psychiatric disorders who develop cancer
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often present with complicated medical and psychiatric
problems[7]. Such patients have difficulty coping with
the diagnosis and treatment of cancer, and they may
ignore warning signs and symptoms of the disease
because of their cognitive impairment[8], which can
result in riskier treatments having to be performed.
Herein, we report the surgical outcomes of psychiatric
patients with colorectal cancer. The aim of this study
was to evaluate the surgical feasibility and safety of
LS. Thus, we compared the operative, pathological,
and functional outcomes of LS with those of OS in this
patient population.

METHODS
A retrospective analysis was performed using a
colorectal cancer database. Information in the database
was prospectively collected between April 2013 and
September 2015 at the Tokyo Metropolitan Matsuzawa
Hospital. Thirty-one patients underwent LS or OS for
primary colorectal cancer. We investigated the shortterm outcomes of laparoscopic colorectal resection
compared with OS in psychiatric patients with colorectal
cancer. All patients examined in this study were eligible
for either approach. OS was performed between April
2013 and March 2014, and LS was started in April 2014.
The exclusion criterion for LS was acute surgery due to
perforative peritonitis. No patients were excluded from
the present analysis because palliative surgery was
performed or advanced disease was present. Informed
consent was obtained from all patients or their relatives
or guardians. This study was approved by the institutional
review board of Tokyo Metropolitan Matsuzawa Hospital
(approval number: 28).
Preoperative evaluations included colonoscopy
with biopsy; chest, abdominal, and pelvic computed
tomography examinations; and magnetic resonance
imaging. Patients were staged using the Japanese
Society for Cancer of the Colon and Rectum (eighth
edition)[9]. An American Society of Anesthesiologists
(ASA) grade was assigned to each patient by an
anesthetist preoperatively.
All patients were involuntarily admitted to the hospital
because of anosodiaphoria. They were diagnosed as
having colorectal cancer, but it was difficult to admit them
to a general hospital for treatment other than psychiatric
care. Tokyo Metropolitan Matsuzawa Hospital is one of
the biggest hospitals in Tokyo that has a surgical and
psychiatry department.

Psychiatric disorders

Details of the patients’ psychiatric disorders are
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specified in Table 1. Schizophrenia (n = 17) and
dementing disorders (n = 6) were overrepresented. The
median disease period of all psychiatric disorders was
24 years (range: 0-58 years). Twenty-four patients had
received psychotropic drugs orally, including at least
one major psychotropic drug (a functional category of
neuroleptic drugs that are helpful in treating psychosis
and have the capacity to ameliorate thought disorders),
and 19 had received minor psychotropic drugs (a drug
that reduces anxiety). Psychotropic drugs include
benzodiazepine derivatives and a few less widely
used non-benzodiazepines, such as meprobamate
and hydroxyzine hydrochloride). Seven patients had
received epileptic agents, and 5 had taken donepezil.
All patients had received at least one psychiatric
medication. All patients were involuntarily admitted to
the hospital; i.e. they were subjected to hospitalization
for medical care and protection under Sections 1, 3,
and 4 of the Mental Health and Welfare Act in Japan[10].
At our hospital, patients with psychiatric problems can
be referred to psychiatrists at any time postoperatively,
and 24-h psychiatric care is available, which enabled us
to manage the study subjects in an unlocked surgical
ward.

Surgical technique

No patients underwent mechanical and chemical
bowel preparation. All laparoscopic and open
procedures were performed by a single gastrointestinal
surgical team. Laparoscopic procedures started to be
performed in April 2014. The exclusion criterion for LS
was acute surgery due to perforative peritonitis. All
patients were operated on under general anesthesia.
All laparoscopic and open procedures were performed
according to the relevant guidelines[11], and the extent
of the resection was the same in both groups. All
laparoscopic procedures were performed by the same
surgeon, who was a proven expert, as defined by the
Japan Society for Endoscopic Surgery. Conversion
from LS to OS was allowed at the surgeon’s discretion
to ensure the patient’s safety or because of technical
difficulties, the presence of associated conditions, or
findings of advanced disease or inadequate oncological
margins. Reconstruction was performed with a
hand-sewn straight colonic anastomosis or stapled
anastomosis. A temporary ileostomy was created in
selected patients. The same postoperative care was
provided in all patients.

Outcome assessment

Postoperatively, the bowel motility recovery time,
washout period, and length of the hospitalization period
were assessed. The washout period was defined as
the duration of days between the surgery and start of
psychiatric medicine postoperatively. Postoperative
Mini-invasive Surgery ¦ Volume 1 ¦ December 28, 2017
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Table 1: Psychiatric disorder of 31 patients
Characteristics
LS (n = 16)
Disorders
Schizophrenia
9 (56.3%)
Dementing disorder
4 (25.0%)
Manic-depressive illness
0 (0%)
Drug addiction
1 (6.3%)
Alcoholism
2 (12.5%)
Bipolar affective disorder
0 (0%)
Growth retardation
0 (0%)
Disease duration (years) (range)* 20 (0-53)
Internal medicine
Major tranquilizer
12 (75.0%)
Minor tranquilizer
11 (68.8%)
Antiepileptic
5 (26.7%)
Anti-dementia drug
3 (18.8%)
Others
4 (25.0%)
More than two major tranquilizer 6 (37.5%)
Kind of hospitalization
Involuntary admission#
16 (100%)

Table 2: Clinicopathological characteristics

OS (n = 15) P-value
0.461
8 (53.3%)
2 (13.3%)
2 (13.3%)
0 (0%)
1 (6.7%)
1 (6.7%)
1 (6.7%)
15 (0-58)
0.626
12 (80.0%)
8 (53.3%)
2 (13.3%)
2 (13.3%)
4 (26.7%)
5 (23.3%)

0.739
0.379
0.233
0.982
0.916
0.809

15 (100%)

-

#

*Value are the median (range); hospitalization for medical care and
protection under (section 1, 3, 4) of Mental Health and Welfare for
Act in Japan

morbidity was defined as a complication that occurred
within 30 days of the operation, and it was stratified as
recommended by the Clavien-Dindo classification[12].
All pathological specimens were examined to determine
the extent of the microscopic surgical margins.

Statistical analysis

Basic clinical characteristics, operative outcomes, and
pathological results of the two groups were compared.
Categorical data were compared using the χ2 test or
Fisher exact test, as appropriate. Continuous variables
were compared using the Student t test or MannWhitney U test, as appropriate. Statistical analyses
were performed using the statistical software SPSS,
version 22 (SPSS Japan, Tokyo, Japan). P-values <
0.05 were considered statistically significant.

RESULTS
Patients’ characteristics

There were 16 patients in the LS group and 15 in the
OS group. Demographic characteristics of both groups
are shown in Table 2. No significant differences were
observed between the two groups with respect to age,
gender, body mass index, ASA score, or clinical stage
(staging was performed before the surgical resection).
The clinical and pathological stage was defined by the
Japanese Classification of Colorectal Carcinoma, July
2013 (eighth edition) [9].

Perioperative outcomes

Patients’ intraoperative and postoperative data are
listed in Table 3. Estimated blood loss was lower in
the LS group than in the OS group (P = 0.001), and
intraoperative transfusions were required less often in
Mini-invasive Surgery ¦ Volume 1 ¦ December 28, 2017

Characteristics

Age at surgery (years)*

LS (n = 16)
67 (48-89)

OS (n = 15)
75 (53-91)

Gender (n)
Male
5 (31.3%)
5 (33.3%)
Female
11 (68.8%)
10 (66.7%)
2
BMI (kg/m )*
19.6 (15.5-32.5) 19.8 (15.0-24.9)
ASA score (n)
I
2 (12.5%)
0 (0%)
II
11 (68.8%)
13 (86.7%)
III
3 (18.8%)
2 (13.3%)
Previous abdominal
4 (25.0%)
3 (20.0%)
surgery
Preoperative intestinal
2 (12.5%)
3 (20.0%)
obstruction
Tumor location
Ascending colon
2 (12.5%)
5 (33.3%)
Transverse colon
2 (12.5%)
2 (13.3%)
Descending colon
1 (6.3%)
0 (0%)
Sigmoid colon
7 (46.7%)
4 (26.7%)
Rectum
4 (25.0%)
4 (26.7%)
No. clinical T stage
T2
3 (18.8%)
0 (0%)
T3
5 (31.3%)
9 (60.0%)
T4
8 (50.0% )
6 (40.0%)
No. clinical N stage
N0
7 (43.8%)
5 (33.3%)
N1-3
9 (56.4%)
10 (66.7%)
No. clinical stage
I
1 (6.3%)
0 (0%)
II
5 (31.3%)
5 (33.3%)
III
7 (43.8 %)
10 (66.7%)
IV
3 (18.8%)
0 (0%)

P -value
0.318
0.901
1.000
0.311

0.561
0.884
0.127

0.103

0.563
0.212

*Value are the median (range). LS: laparoscopic surgery; OS: open
surgery; ASA: American society of anesthesiologist; BMI: body
mass index

the LS group than in the OS group (P = 0.015). Two
patients were converted from LS to OS. One of these
patients had direct invasion into the urinary bladder,
whereas the other had direct invasion into the splenic
vein.
Compared with the OS group, the washout period,
frequency of early postoperative recovery, and length
of the hospitalization period were all significantly
improved in the LS group. One patient in the LS group
and 2 patients in the OS group who died were excluded
in the length of postoperative hospital stay analysis. All
patients except one (93.8%), who did not have a drain
inserted postoperatively, were subjected to temporary
physical restraint; therefore, none of the patients
removed their abdominal drains by themselves. A
drain was removed the day after the first defecation
postoperatively.
No patients received epidural anesthesia. The LS
group required less frequent additional analgesia
postoperatively, albeit not significantly. Postoperative
delirium developed in 7 patients of the OS group,
and 4 of the LS group. Unscheduled intravenous
175
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Table 3: Intraoperative and postoperative outcomes
Characteristics
Operation time (min)*
Blood loss (mL)*
Intraoperative transfusion
Type of resection
Right hemicolectomy
Transverse colectomy
Left hemicolectomy
Sigmoidectomy
Low anterior resection
Abdominal perineal resection
Total pelvic exenteration
Colostomy
Conversion to open surgery
Stoma
Duration of drainage (days)*
Physical restraint
Physical restraint (days)*
Recovery of bowel motility (days)*
Washout period (days)*
Return to diet (days)*
Incidence of using additional analgesia, n (%)
Unscheduled Intravenous injections of psychotropic drugs
Duration of hospital stay after surgery (days)*

LS (n = 16)
193.5 (125-459)
27 (10-1907)
2 (12.5 %)

OS (n = 15)
155 (78-483)
330 (34-2197)
8 (53.3 %)

3 (18.8%)
1 (6.3%)
1 (6.3%)
7 (43.8%)
3 (18.8%)
0 (0%)
1 (6.3%)
0 (0%)
2 (12.5%)
1 (6.3%)
8 (0-13)
15 (93.8%)
19.5 (0-96)
2 (1-6)
2.5 (1-6)
5.5 (2-12)
3 (18.8%)
4 (25.0%)
43 (18-144)

6 (40.0%)
1 (6.7%)
0 (0%)
3 (20.0%)
1 (6.7%)
3 (20.0%)
0 (0%)
1 (6.7%)
4 (26.7%)
8 (7-27)
15 (100%)
28 (9-141)
7 (2-25)
8 (4-35)
9 (7-39)
6 (40.0%)
7 (46.7%)
69 (29-423)

P -value
0.188
0.001
0.015
0.171

0.122
0.175
0.325
0.110
< 0.001
< 0.001
0.155
0.252
0.208
0.021

*Value are the median (range). LS: laparoscopic surgery; OS: open surgery

injections of psychotropic drugs were required for
these patients. Such injections usually involved
haloperidol, levomepromazine maleate, or diazepam
or a combination of these drugs, as determined by
the attending psychiatrist. The proportion of patients
who needed unscheduled intravenous injections of
psychotropic drugs did not differ significantly between
the OS and LS groups. Physical restraints were applied
for median periods of 19.5 days in the LS group and 28
days in the OS group; the difference was not significant
(P = 0.110).

stage. Eighteen of 31 (58.1%) patients were diagnosed
as having stage III or IV disease. Four patients in the LS
group had macroscopic residual tumors. Three of these
patients had liver metastasis, and the other patient had
para-aortic lymph node metastasis. No patients received
adjuvant or postoperative chemotherapy.

Complications

DISCUSSION

Pathological outcomes

The number of patients receiving medical treatment
from psychiatrists in Japan has increased over the past
three decades. Moreover, the number of elderly patients
with psychiatric disorders has increased nine-fold during
the same period. Psychiatric patients are not considered
to be at greater risk of digestive disease that requires
operation than the general population[13]. Therefore,
Japanese surgeons are increasingly having to perform
operation in psychiatric patients. We have performed
various surgical procedures for digestive disease in
patients with psychiatric disorders, and we started
performing LS at the Tokyo Metropolitan Matsuzawa
Hospital in 2014.

Postoperative complications occurred in 6 patients
(37.5%) in the LS group and 9 (60.0%) in the OS group
(P = 0.318). Major complications, which were defined
as those that were more severe than Clavien-Dindo
class III, occurred in 2 patients in the LS group and
4 in the OS group. One patient died (of pulmonary
embolism 2 days postoperatively) in the LS group, and
2 patients died (one died of sepsis due to anastomotic
leakage 105 days postoperatively, and the other died
of acute liver failure due to liver metastasis 80 days
postoperatively) in the OS group. Mortality rates of the
two groups did not differ significantly [Table 4].
Table 5 shows the pathological outcomes of both groups.
There were no significant differences between the groups
with respect to the tumor size, histological grade, or final
176

In the OS group, 4 patients had macroscopic residual
tumors. Three of these patients had peritoneal
metastasis. The remaining patient underwent colostomy
because of direct invasion of the sacrum.

There have only been a few reports about digestive
surgery in patients with psychiatric disorders, and none
Mini-invasive Surgery ¦ Volume 1 ¦ December 28, 2017
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Table 4: Postoperative morbidity
Characteristics
Grade of morbidity
Clavien-Dindo I-II
Clavien-Dindo III-IV
Clavien-Dindo V
Postoperative morbidity*
Anastomotic leakage
Intra-abdominal infection
Ileus
Wound infection
Others

LS (n = 16)

Table 5: Pathologic characteristics
OS (n = 15) P -value

4 (25.0%)
1 (6.3%)
1 (6.3%)

4 (26.7%)
2 (13.3%)
2 (13.3%)

2 (12.5%)
0 (0%)
0 (0%)
1 (6.3%)
3 (18.8%)

1 (6.7%)
1 (6.7%)
2 (13.3%)
1 (6.7%)
3 (20.0%)

0.643

0.802

*Total number of patients who suffered from postoperative
morbidity. LS: laparoscopic surgery; OS: open surgery

of these studies focused on the safety and feasibility
of laparoscopic colorectal surgery in psychiatric
patients. It has been suggested that the mortality rate
of psychiatric patients is higher than that of comparable
non-psychiatric populations[14]. In addition, it has
been reported that the hospitalization of patients with
schizophrenia for medical or surgical reasons doubles
the odds of several types of adverse events compared
with the risk of such events in non-schizophrenic
patients[6]. However, Bernstein and Offenbartl[15] found
that although patients with cognitive impairments have
a higher than average mortality rate after general
operation, they exhibit a similar incidence of non-fatal
complications than surgical patients as a whole, and
their increased mortality is mainly due to delays in
diagnosis and their inability to withstand the technical
surgical complications.
In the present study, we obtained similar overall morbidity
and mortality rates to those described in a previous
report[13]. However, our morbidity rate was higher than
that reported for non-psychiatric patients[16]. As noted in
the Introduction section, individuals with schizophrenia
have higher pain thresholds than patients without
mental illness, and they have more cognitive deficits,
disorganized thinking, and other functional difficulties.
Thus, they may have an impaired ability to recognize and
communicate potentially important medical symptoms;
thus, they may present with more advanced disease,
resulting in the need to use riskier treatments[17]. In the
current study, 58.1% of patients were diagnosed as
having stage III or IV disease.
Estimated blood loss was lower in the LS group than
in the OS group. However, the operative time was
similar in both groups. Our results differ from those
of previous studies[16], and this is possibly because
our study included a small number of patients. There
were no significant differences in morbidity or mortality
between the LS and OS groups. Our findings confirm
that laparoscopic colectomy for psychiatric patients are
not associated with a significant increase in the overall
Mini-invasive Surgery ¦ Volume 1 ¦ December 28, 2017

Characteristics

LS (n = 16)

OS (n = 15) P -value

Tumor size (mm)*
44.5 (19-100) 56.0 (34-130)
Retrieved LN (n)*
17 (5-39)
16 (0-29)
Histological differentiation
Well
9 (56.3%)
3 (20.0%)
Moderate
7 (43.8%)
10 (66.7%)
Poorly
0 (0%)
1 (6.7%)
Tage
I
2 (12.5%)
0 (0%)
II
6 (37.5%)
4 (26.7%)
III
4 (25.0%)
7 (46.7%)
IV
4 (25.0%)
3 (20.0%)
Residual tumor#
R0
11 (62.5%)
10 (66.7%)
R1
1 (6.3%)
1 (6.7%)
R2
4 (25.0%)
4 (26.7%)

0.240
0.423
0.138

0.363

0.992

*Value are the median (range); #R0: no residual tumor; LN: lymph
node; R1: microscopic residual tumor; R2: macroscopic residual
tumor. LS: laparoscopic surgery; OS: open surgery

complication rate. In the present study, anastomotic
leakage occurred more frequently in the LS group, but
not significantly. Colostomy was performed in 4 patients
(3 with sigmoid colon cancer and 1 with rectal cancer)
in the OS group, which prevented anastomotic leakage,
whereas in the LS group, colostomy was only required in
1 patient who underwent pelvic exenteration. Colostomy
is a safe procedure, because it does not require
anastomosis. However, it is difficult to ensure that the
resultant stoma is treated appropriately in psychiatric
patients. Thus, the presence of a stoma can increase
the risk of longer physical restraint, and it can be difficult
to provide adequate stoma care after the patient has left
the hospital. Therefore, the quality of life of psychiatric
patients may be compromised by a lack of stoma
care; hence, clinicians should be wary of performing
colostomy in psychiatric patients.
Two patients were converted to OS from LS. One patient
had a huge tumor that directly invaded the urinary bladder
and rectum. The other patient had a tumor embolism in
his inferior mesenteric vein and splenic vein. Psychiatric
patients usually have megacolon due to a long disease
period and psychiatric medicine [Figure 1][17]. No patient
was converted to OS, owing to megacolon and other
psychiatric reason. As mentioned previously, patients
with mental illness may present with more advanced
disease[17], resulting in anemia, obstruction, or infiltration
of other organs. Advanced cancer may have made the
surgical technique complex. For psychiatric patients,
it was not difficult to continue and complete LS in the
present study. Thus, LS should be performed by an
expert who has passed an endoscopic surgical skill
qualification system.
The hospitalization period was significantly shorter in
the LS group than in the OS group (P = 0.021). LS may
177
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peristalsis, even for psychiatric patients.

Figure 1: Almost all of patients had megacolon, owing to psychiatric
medicine and some purgative medicine

have several short-term advantages compared with OS,
e.g., it may contribute to reducing the hospitalization
period. According to some reports, institutionalized
patients tend to be hospitalized for longer, increasing the
cost of surgical treatment for this population[6,18]. In our
study, the median hospitalization period was 43 days in
the LS group. One of the factors delaying the discharge
of psychiatric patients is the difficulty that such patients
have with adjusting to their environment. Patients with
psychiatric problems cannot return to the psychiatric
department or support facilities immediately after
recovering from surgical stress. Collaboration with social
workers may help reduce the hospitalization period by
increasing clinicians’ understanding of the optimal
management methods for patients with psychiatric
disorders.
The washout period was significantly shorter in the LS
group than in the OS group. This suggests that psychiatric
medications should be continued, if possible, during the
perioperative period[6]. Until LS was introduced, patients
at our hospital routinely received a nasogastric tube for
a week postoperatively. The recovery of bowel motility
is more difficult in psychiatric patients than in general
patients. After starting LS, the nasogastric tube was
removed immediately postoperatively[19]. The recovery
of bowel motility postoperatively was assessed by
a surgeon, auscultation, or other physical findings.
Therefore, psychiatric medications were resumed
as soon as possible. Increased rates of delirium and
confusion in the postoperative period have been
reported in psychiatric patients. In surgical, medical,
and critically ill patients, delirium is associated with
higher mortality, a longer hospital stay, and impairment
at discharge[4,5]. Some studies have suggested that the
postoperative development of confusion, delirium, or
cognitive disorders may have important consequences
for health care utilization and patient outcomes[20,21].
LS may lead to a more rapid recovery of intestinal
178

This study had several limitations. First, it had a
retrospective study design that has the inherent
weakness of being observational or non-experimental.
Second, the follow-up period was too short to enable
us to draw any conclusions regarding the long-term
outcomes of the LS or OS group. However, by continuing
to enroll and follow-up with patients, we hope to obtain
more valuable information in the future. Third, the small
number of subjects is the main limitation, as this may
have affected the results of the parameters. The Tokyo
Metropolitan Matsuzawa Hospital is one of the largest
mental hospitals in Tokyo. Yet, there are about 20
patients who have colorectal cancer in 1 year, so it was
difficult to include more psychiatric patients with cancer
in our study.
In conclusion, in agreement with a previous study that
found that patients with psychiatric disorders do not
represent a high-risk group during surgical treatment[13],
we consider that such patients do not have worse
outcomes after LS than after OS for colorectal cancer.
Our study demonstrated that LS for psychiatric patients
is safe, and it has comparable short-term outcomes and
oncological results compared to OS. Psychiatric patients
might not need special postoperative managements,
excluding treatment for psychiatric problems. Further
studies involving more patients and a longer follow-up
period are needed to confirm the present study’s results.
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