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In the Department of Obstetrics and Gynecology at our hospital, a team of doctors, pharmacists, nurses, and other
medical staŠ was established to prepare a clinical pathway for laparoscopic cystectomy. Various data on clinical charts
including the use of drugs were collected from 57 patients by pharmacists and nurses. Based on the analysis of these
data, hospitalization period, method of preoperative bowel preparation, time to initiation of food intake, duration of
antibiotic administration, and time and content of pharmaceutical instructions to patients of dosage and administration
were determined. Criteria for variances requiring the doctor' s directions were determined for fever, wound pain, and
vomiting. The clinical pathway established here allows of not only the e‹cient and uniform care of patients, but also the
active exchange of opinions among members of the medical team. Moreover, most patients who replied to a question-
naire said that they were at ease during hospitalization because they had received detailed information about the clinical
pathway including the use of drugs before surgery. Thus, the participation of pharmacists on a medical team that is in-
troducing a clinical pathway is particularly important because the use of drugs and pharmaceutical care are an important
part of good patient care.
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INTRODUCTION

The concept of a clinical pathway, or a critical
pathway, was originally established in the United
States as a system for managing the manufacturing
processes in a factory focusing on the rate-limiting
(critical) process.1,2) During the 1980s, Zander et al.
introduced it into the clinical ˆeld to standardize med-
ical services.1,3) Thereafter, clinical pathways rapidly
spread throughout the United States primarily as a
method of improving cost-eŠectiveness.2,3). The use
of a clinical pathway standardized the details of treat-
ment, and, therefore, facilitated the oŠer of qualita-
tively uniform medical service as well as cost-eŠec-
tiveness.1) Clinical pathways were recently introduced
in Japan to help in obtaining informed consent, to
decrease health care costs, and to improve the com-
munication among members of the medical staŠ.1―6)

Nurses used to be primarily responsible for the estab-
lishment of clinical pathways. However, problems
sometimes occurred during the practical use of clini-
cal pathways due to insu‹cient prior agreement with
other members of the medical staŠ, which resulted in
the discontinuation of clinical pathways.2,7)

Laparoscopic surgery is frequently performed in
the Department of Obstetrics and Gynecology at our
hospital. However, each doctor had diŠerent pre- and
postoperative treatment requirements resulting in
complicated nursing and instructions on drug
management. Therefore, we attempted to introduce a
clinical pathway in our hospital that involved all of
the medical staŠ, including pharmacists, from incep-
tion.

METHODS

1. Organization of a Team to Introduce a Clinical
Pathway and Selection of Objective Surgeries

Among medical staŠ members in the Department
of Obstetrics and Gynecology, 2 doctors, including
the chief of the Department, 2 pharmacists, including
a pharmacist who was in charge of the department,
and 7 nurses, including the chief and sub-chief nurses,
were selected to organize a team to introduce a clini-
cal pathway and meet periodically.

Among the patients undergoing laparoscopic
surgery, cystectomy, adhesiolysis, and salpingo-
oophorectomy (hereinafter referred to as laparoscop-
ic surgery) were selected as objective surgeries for the
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clinical pathway because they are frequently per-
formed and the postoperative courses of these surge-
ries are mostly common among them.

2. Investigation of Clinical Charts and Determi-
nation of Standard Ranges for Clinical Observations

The clinical charts of 57 patients who had under-
gone laparoscopic surgery in our department between
April 1999 and March 2000 were investigated to
reevaluate our previous care processes for these
patients.

From the previous clinical charts, points to be u-
niˆed in the care process, especially on the method
and timing of pretreatment and postoperative drug
administration, were extracted and extensively dis-
cussed. Subsequently, a standard range was deter-
mined for each clinical observation. Observations
outside the standard ranges were deˆned as ``vari-
ance'' or ``abnormal,'' and the criteria for variance
that would lead to removal from the clinical pathway
were listed.

3. Creation of a Clinical Pathway
After determining the standard ranges for clini-

cal observations, the clinical pathway was created. In
addition, we met with medical accounting clerks and
simpliˆed the items on the treatment slips, which are
used for accounting. The clinical pathway was further
discussed in the respective divisions of the medical
staŠ and then its introduction was announced to
everyone involved in the pathway. Moreover, the
styles of records of pharmaceutical care and nursing
were revised by the pharmacists and nurses, respec-
tively.

4. Preparation of a Patient Lea‰et that Illustrates
the Clinical Pathway

We made a lea‰et for patients to help to explain
the hospitalization plan and each item on the treat-
ment plan. Great care was taken to make sure that the
lea‰et was easily understandable for all patients.

5. Evaluation of the Clinical Pathway
In a pilot study, the clinical pathway was applied

to a small number of patients undergoing laparoscop-
ic surgery, and its usefulness was evaluated by the
team that prepared the clinical pathway. A question-
naire was also completed by patients to evaluate the
usefulness of the introduction of the clinical pathway.

RESULTS

1. Investigation of Clinical Charts and Determi-
nation of Standard Ranges for Clinical Observations

Table 1 shows the basic data obtained from the
investigation of the clinical charts, and Tables 2―5
show more detailed data on speciˆc points.

1) Hospitalization Period As shown in Table
2, most patients were admitted to our department on
Monday or Wednesday and underwent surgery the
next day. Most patients were hospitalized for 5 days,
and there were no problems in ˆxing the hospitaliza-
tion period at 5 days from the clinical point of view.
However, because we could not discharge patients on
Friday due to administrative di‹culties in our depart-
ment, patients admitted on Monday were discharged
on Saturday (6th hospitalization day), and those ad-
mitted on Wednesday were discharged on Sunday
(5th hospitalization day).

2) Time to Initiation of Food Intake On the
1st postoperative day, food intake was initiated at
breakfast in 33 patients (58％) and at lunch in 23
patients (42％), and the types of meals varied in each
patient (Table 3). In addition, the operating time,
severity of adhesions, and postoperative course were
not correlated with the time to initiation of food in-
take or types of meals. These diŠerences were found
to be due to diŠerences in orders from each of the
doctors. Moreover, we discovered that the amount of
initial food intake was quite limited in most patients
who started food intake at breakfast on the day after
surgery (Table 4). The postoperative course, includ-
ing the time of the ˆrst postoperative gas excretion,
time of urinary catheter extubation, and incidence of
fever, was independent of the time to initiation of
food intake. These issues were discussed by the team,
and the food intake was determined to be initiated by
ordinary meals from breakfast on the 1st postopera-
tive day. Moreover, because the amount of initial
food intake was limited, all patients were determined
to receive an infusion of 500 ml of an electrolyte solu-
tion. The type of infusion was chosen by the doctor
based on the patient's condition.

3) Time to Extubation of the Urinary Catheter
The urinary catheter was extubated in 91％ of
patients on the 1st postoperative day. After a team
discussion, it was decided that the urinary catheter
should be removed on the morning of the 1st
postoperative day.

4 ) Use of Antibiotics Table 5 shows an-
tibiotics administered to patients postoperatively. In-
jectable antibiotics were administered postoperatively
to most patients for a few days beginning on the day
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Table 1. Investigation of the Clinical Chart: Basic Data

Items investigated
Number

of patients
(n＝57)

Items investigated
Number

of patients
(n＝57)

Diagnosis

ovarian cyst 31
endometriosis 19

infertility 2

others 5

Age

below 20 0

between 21 and 30 24
between 31 and 40 25

between 41 and 50 5

over 50 3

Surgical techniques

cystectomy 39

adhesiolysis 9
salpingooophorectomy 4

others 5

Operating time

between 30 and 60 min 11

between 60 and 90 min 21

between 90 and 120 min 18
between 120 and 180 min 7

between 150 and 180 min 2

Anesthetizing time

between 60 and 90 min 2

between 90 and 120 min 12
between 120 and 150 min 16

between 150 and 180 min 17

between 180 and 210 min 6

more than 210 min 4

Blood loss

slight 49
less than 100 mL 3

between 100 mL and 200 mL 2

between 200 mL and 300 mL 2

more than 300 mL 1

Severity of adhesion
no adhesiolysis 37
adhesiolysis required 20

Withdrawal of ure-
thral catheterization

on the day of surgery 2

on the next day of surgery 52

2 or more days after surgery 2

unknown 1

Time of leaving
sick bed

on the day of surgery 1
on the next morning after surgery 46

on the next afternoon after surgery 10

Fever (＞38°C)
absent 39
present 18

Duration of fever
(in 18 patients)

within 24 h after surgery 12

within 2 d after surgery 3

unknown 3

Use of antipyretics

not used 43

used 2
used as an analgesic 2

unknown 10

Wound pain
absent 5

present 52

Duration of wound
pain (in 52 patients
with wound pain)

within 12 h after surgery 9

within 24 h after surgery 14
within 2 d after surgery 16

3 d or more after surgery 5

unknown 8

Use of analgesics
(in 52 patients with
wound pain)

not used 29

used 22
unknown 1

Nausea
absent 47

present 10

Duration of nausea
(in 10 patients)

within 6 h after surgery 7

within 12 h after surgery 0

within 24 h after surgery 2
within 2 d after surgery 1

Vomiting

absent 51

present 4

unknown 2

Use of antiemetics
not used 44
used 5

unknown 8
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of surgery. Subsequently, injectable antibiotics were
changed to oral antibiotics, which were also ad-
ministered for a few days. However, 2 patients were
treated with injectable antibiotics alone without fur-
ther administration of oral antibiotics.

Five diŠerent injectable antibiotics (5 types of
cephems) were used in our patients. Flomoxef was
used most frequently (38％). The duration of treat-
ment with injectable antibiotics ranged from 1 to 5
days (between the day of surgery and the 4th

postoperative day), but, for most patients, it was wi-
thin 3 days.

Four diŠerent oral antibiotics were used: 3 types
of cephems and 1 type of tetracycline. Tetracycline
was prescribed for only one patient to treat pimples as
well as to prevent infection. Cefcapene pivoxil was
used most frequently (in 54％ of patients). The dura-
tion of the administration of oral antibiotics ranged
from 0 to 8 days, but, in most patients (61％), it was
5 days.
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Table 2. Investigation of the Clinical Chart: Detailed Days of Hospitalization and Surgery

Hospitalization
period

Patients admitted on
Monday who underwent

surgery on Tuesday
(n＝29)

Patients admitted on
Wednesday who underwent

surgery on Thursday
(n＝26)

Patients admitted on
Wednesday who underwent

surgery on Friday
(n＝2)

Total

3 days 0 2 0 2

4 days 3 2 0 5

5 days 9 17 1 27
6 days 5 3 1 9

7 days 7 1 0 8

More than 7 days 5 1 0 6

Table 3. Investigation of the Clinical Chart: Datails of Meals after Surgery

Type of meals

Patients in whom postoperative food intake
was initiated from breakfast on the next day

(n＝33)

Patients in whom postoperative food intake
was initiated from lunch on the next day

(n＝23)

Breakfast Lunch Supper Lunch Supper

complete rice gruel 18 16 15 9

33％complete rice gruel 1

Liquid food 1
Ordinary food 14 16 32 7 13

Unknown 1

2 patients were discharged: one before lunch and the other before supper.

Table 4. Investigation of the Clinical Chart: Amount of Food Intake

Amount of food intake

Patients in whom postoperative food intake
was initiated from breakfast on the next day

(n＝33)

Patients in whom postoperative food intake
was initiated from lunch on the next day

(n＝23)

Breakfast Lunch Supper Lunch Supper

Slight 3 1 2 2

Less than 25％ 12 5 4 2 1
Between 25％ and 50％ 5 5 5 3 3

Between 50％ and 75％ 8 13 9 6 5

More than 75％ 5 8 12 9 13

Unknown 1 1

2 patients were discharged: one before lunch and the other before supper.

998 Vol. 121 (2001)

These diŠerences in the use of antibiotics were
not associated with the severity of disease, but were
due to diŠerences in doctors' orders. The duration of
postoperative administration of antibiotics should be
as short as possible, however, su‹cient evidence was
not available about the appropriate duration of
postoperative administration of antibiotics. There-
fore, referring to the previous procedure, the team
decided that injectable antibiotics should be ad-
ministered until the 1st postoperative day, while oral
antibiotics should be administered for 5 days, begin-

ning on the 2nd postoperative day. Currently, there is
no evidence supporting the selection of any particular
antibiotic. Therefore, the selection of the antibiotic
was left to the doctors in charge.

5) Method of Preoperative Bowel Preparation
In our department, preoperative bowel preparation
used to be performed with an oral purgative (Mag-
corol, 250 ml containing 34 g magnesium citrate)
and 2 glycerin enemas (120 ml of 50％ glycerin solu-
tion). However, most patients complained of pain
during bowel preparation. Therefore, we performed a
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Table 5. Investigation of the Clinical Chart: Use of Antibiotics
(n＝57)

Items investigated Number of
patients

Injectable antibiotics

Duration

Only on the day of surgery 13

Until the next day of surgery 18

Until the 2nd postoperative day 22
Until the 3nd postoperative day 3

Until the 4nd postoperative day 1

Type of antibiotics

Cefazolin 11

Cefotiam 12

Cefoperazone 9
Cefmetazole 4

Flomoxef 21

Oral antibiotics

Day of initiation

The day of surgery 0

1st postoperative day 12
2nd postoperative day 25

3rd postoperative day 14

4th postoperative day 4

Not prescribed 2

Duration

3 days 11
4 days 6

5 days 35

6 days 0

7 days 1
More than 7 days 1

Not prescribed 2

Type of antibiotics

Cefaclor 6

Cefteram 17

Cefcapene 31
Minocycline 1

Not prescribed 2
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random controlled study8) to reduce patients' com-
plaints, and the method was changed to 250 ml of
Magcoroland 10 drops of Laxoberonesolution
(7.5 mg/ml sodium picosulfate solution) orally the
day before surgery and a 120-ml glycerin enema in the
early morning on the day of surgery.

6) Criteria for Variances Based on the results
of an investigation of the clinical charts (Table 1), 32
％ of patients had fevers above 38°C postoperatively,
but in 67％ of these patients, the temperatures went
down within 24 hours after surgery. Therefore, it was
determined that a fever above 39°C on the day of sur-
gery or a fever above 38°C after the 1st postoperative
day should be regarded as abnormal.

Wound pain was noted in 91％ of patients, but it
was relieved in 89％ of patients within 2 days (Table
1). Therefore, it was determined that wound pain

persisting for more than 3 days should be regarded as
a variance. Since vomiting was generally relieved wi-
thin 6 hours after surgery despite the presence of
nausea, frequent vomiting was regarded as a vari-
ance. These variances are listed in Table 6.

When these variances were observed, the doctor
was informed so that the patient could be treated ap-
propriately. The clinical pathway was discontinued in
patients with large variances.

2. Preparation and Application of the Clinical
Pathway

Using the above issues, we prepared a draft of
the clinical pathway. The details of each draft were
carefully examined by the medical staŠ members in
the respective divisions, and revised several times to
obtain the ˆnal version of the clinical pathway for
medical staŠ members (Fig. 1).
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Table 6. Criteria for Variances which Require the Doctor's Direction

Items Values recognized as variances

Body temperature On the day of surgery 39°C or more

1st postoperative day 38°C or more

2nd postoperative day 38°C or more

Pulse 100 beats/minutes or more

Blood pressure systolic 80 mmHg and below or 160 mmHg and over
diastolic 40 mmHg and below or 90 mmHg and over

SPO2 95％ or below

Urine volume 100 mL or below in 6 hours

Bleeding from the wound Hemorrhage leaking through the adhesive wound dressing.
Wound pain When wound pain persisted for more than 3 days after surgery.

Vomiting Frequent

1000 Vol. 121 (2001)

A lea‰et was also prepared to explain the clinical
pathway to patients. Furthermore, the preliminary
prescriptions for injections and the slips for doctor' s
orders used during the hospitalization were preprint-
ed. Previously, the details of treatment were reported
to the medical accounting section every day.
However, only the application of the clinical pathway
was to be reported upon admission when it was deter-
mined that the clinical pathway should be applied to a
patient. Therefore, it was not necessary to report i-
tems printed on the clinical pathway to the medical
accounting section except for an alteration of items to
be checked or the discontinuation of treatment ac-
cording to the clinical pathway.

The style of the pharmacist' s record of instruc-
tions to patients on drug management (Fig. 2) and
the nursing record were changed. Speciˆcally, the
pharmacist' s record was simpliˆed to the form with
the items to be checked, which included the presence
or absence of contraindicated drugs, side eŠects and
drug interactions, and the principle contents of in-
structions to patients on dosage and administration.
With these changes, the time required to create a
patient record was greatly decreased, which allowed
su‹cient time to be spent on instructing patients
about dosage and administration.

When a patient was admitted to hospital, an at-
tending nurse was in charge of distributing the lea‰et
and explaining the clinical pathway to each patient,
while a pharmacist collected the patient' s informa-
tion and gave initial instructions to the patient on
drug administration.

3. Evaluation of the Clinical Pathway
The clinical pathway was applied to a small num-

ber of patients undergoing laparoscopic surgery in a
pilot study and evaluated by the team that created it.
It proved to be practically applicable to all patients
undergoing laparoscopic surgery. The usefulness of
the introduction of the clinical pathway was also con-
ˆrmed by the results of a questionnaire from 14
patients to whom the clinical pathway was applied
(Fig. 3). No case of variance from the pathway was
observed among the patients. Eightysix percent of
patients replied that they understood the treatment
su‹ciently and they were at ease during hospitaliza-
tion. All patients replied that they were quite satisˆed
or somewhat satisˆed with hospital treatment. These
results indicate that most patients accepted the clini-
cal pathway.

DISCUSSION

The result of an investigation of the clinical
charts revealed that, before the introduction of the
clinical pathways, the treatment and care processes,
such as time to initiation of postoperative food in-
take, type of meals, and the time to extubation of the
urinary catheter, varied from doctor to doctor.
Therefore, it was bothersome to have to conˆrm the
doctor' s orders for each patient. After the introduc-
tion of the clinical pathway, these criteria were uni-
ˆed, thus decreasing the time required to conˆrm the
doctor' s orders and allowing for the e‹cient perfor-
mance of medical services. Moreover, careless omis-
sions of orders and conˆrmations were eliminated be-
cause all medical services were listed on the clinical
pathway. In particular, the determination of criteria
for variances (data deviating from the standard
values on the clinical pathway) was useful in practic-
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Fig. 1. Clinical Pathway for Medical StaŠ Members
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Fig. 2. Record of Instructions to Patients on Drug Management by Pharmacists
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Fig. 3. Results of a Questionnaire in the Patients to whom the Clinical Pathway was Applied
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ing uniˆed care for patients.
The clinical pathway determined the drugs to be

used and the time of medication, so that details and
time of instructions to patients on dosage and ad-
ministration were standardized, which resulted in
e‹cient pharmaceutical care.

In the present study, the clinical pathway was es-
tablished by a medical team based on the results of
the investigation of the clinical charts after reevaluat-
ing our previous care processes for patients under-
going laparoscopic surgery. These processes may have
contributed to uniˆcation of medical awareness
among medical staŠ members from diŠerent special-
ties or even from the same sections. The participation

of all medical staŠ members was essential to the
evaluation of care processes, and it was considered
that mutual understanding through the exchange of
opinions among medical staŠ members from various
specialties made it possible to establish a practically
useful clinical pathway and also led to the practice of
more accurate team medical service.

A lea‰et for patients that described the clinical
pathway was distributed and explained to each
patient by an attending nurse. This helped to alleviate
patient anxiety about hospital treatment and to im-
prove awareness about the treatment, which resulted
in a satisfactory hospitalization. Thus, it was con-
ˆrmed that the clinical pathway was useful for both
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medical staŠ members and patients.
In the future, we would like to improve the cur-

rent clinical pathway by evaluating more items than
we examined in this study. In particular, because of
the absence of su‹cient evidence about which an-
tibiotic to use, the selection of antibiotics was entrust-
ed to each individual doctor, although the administra-
tion period was pre-set. Very few studies have eval-
uated the detailed method of antibiotic administra-
tion in patients undergoing laparoscopic surgery in
obstetrics and gynecology. Along with the present
study, we revised the method of preoperative bowel
preparation in patients undergoing laparoscopic sur-
gery based on the results of a randomized controlled
study that we conducted.8) These types of studies are
also necessary for the proper use of antibiotics in the
clinical pathway. In particular, the evaluation of the
necessity for prophylactic use of antibiotics, the im-
provement of the method of administration, the selec-
tion of the most appropriate antibiotics, and the du-
ration of administration should be investigated.

In summary, we conˆrmed that the participation
of all medical staŠ was important for the establish-
ment of a practically useful clinical pathway, and the
introduction of a clinical pathway allowed for more

e‹cient and accurate team medical service. In par-
ticular, the participation of pharmacists on the medi-
cal team was essential because the use of drugs and
pharmaceutical care are such an important part of
patient care. Clinical pathways need to be improved
even after introduction to clinical cases by reviewing
periodically by a medical team.

REFERENCES

1) Uemura K., JOHNS, 15, 11191123 (1999).
2) Konishi T., Agawa S., Jpn. J. Cancer

Chemother., 27, 655670 (2000).
3) Koinuma N., Saita T., Nishimura J., ``Critical

path Q & A,'' Nissoken Shuppan, Nagoya,
1999, pp. 1625.

4) Konishi T., Surgery, 63, 6672 (2001).
5) Ogata H., Takahashi T., Edo K., The Phar-

maceuticals Monthly, 5, 165170 (1999).
6) Muto M., Konishi T., Jpn. J. Cancer

Chemother., 27, 13801389 (2000).
7) Sakamoto S., J. Japan Society for Health

Care Management, 1, 193195 (2001).
8) Sekine Y., Takai Y., Nishii O., Kudaka N.,

Onozawa A., Kizu J., Arakawa Y., Tsutsumi
O., Yakugaku Zassi, 121, 637645 (2001).


