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Abstract

Introduction: Themastectomy clinical pathway wasdevel oped to optimisetheclinical careand cost management of breast cancer patients.
The aim of this study was to prospectively assess the effect of the mastectomy pathway at the National University Hospital, Singapore over
a7-month period. Materialsand Methods: A prospective study wascarried out on all breast cancer patientsadmitted for el ective mastectomy
between March and October 2001. As surrogates of optimised cost and care management, the length of stay and hospital costs, aswell as
the incidence of complications and unscheduled readmissions, were analysed. Non-pathway mastectomy patients treated from March to
October 2000 were used as controls. A total of 83 patients who underwent mastectomy formed the pathway group, while 69 non-pathway
patients acted as controls. Results: Compared to controls, the mean length of hospital stay decreased significantly from 4.91 days to 4.10
days (P = 0.018) and the mean cost per case decreased significantly from $5,050 to $4,406 (P = 0.014) for thosein the pathway group. There
were no significant differences in the complications and unscheduled hospital readmission rates between the two groups (P >0.05).
Conclusion: The implementation of mastectomy clinical pathway has improved consistency in patient’s treatment, the quality of patient
outcome, and hasreduced the costs of care and length of hospital stay. | n addition, variance analysis of the mastectomy pathway has shown
to be valuable for problem identification to improve patient care.
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Introduction Breast cancer is the leading cancer among women in

Inaneraof increasing healthcarecost and scarceresources,
the tension between the cost and quality of healthcare
demandsnot only effectivebut al so cost-efficient healthcare
systems.

The clinical pathway is a tool that has been used to
respond to the increasing emphasis to contain cost, reduce
practicepatternvariability andimprovequality. Alsoknown
as the critical pathway, it is developed to define “best”
practices and then to outline timetables for adaptation of
these tasks.! It has been reported that as a result of
effective pathway implementation, shorter hospitalisation,
increased efficiency of care delivery, decreased costs,
increased patient satisfaction and enhanced quality of care
can be achieved.>®

Singapore today.” For the 5-year period between 1993 and
1997, the Singapore Cancer Registry recorded that 3574
women had cancer of the breast, with a crude annual
incidence rate of 47.6 per 100,000. Due to the large
majority of patients with newly diagnosed breast cancer
requiring surgical therapy, thesavingsrealised by optimising
in-hospital management after initial surgery can be
substantial .2 In particular, breast cancer patients are
considered especially suitable for shorter staysin hospital
because they are generally in good health and recovery
after surgery isusually rapid, despitethediagnosisof alife-
threatening disease.’*!

Postoperative management of patients after breast
surgery is evolving. Large, randomised studies suggest
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that early discharge with a drain in place results in no
more complications compared to a longer stay in the
hospita .>**Moreover, patientsreported greater satisfaction,
with no major differences in psychological morbidity.1%
In addition, the reduction of the length of hospital stay has
resulted in increased efficiency in resource utilisation and
reduction in costs without affecting patient care.8%67

Although positive examples of such evidence-based
improvementsin healthcare abound el sewhere, differences
in cultural perspectives and patient expectations may limit
their application in Singapore.

The aims of this study were to analyse the impact of the
pathway on length of stay and costs per case, and to
evaluateif thiswouldlead to acompromiseinclinical care,
the incidence of complications and unscheduled
readmissions.

Patients and M ethods
Pathway Development and | mplementation

The development of the pathway was carried out by a
multidisciplinary team consisting of breast and
reconstructive surgeons, a speciaist breast care nurse,
nursing officers, physiotherapists and a case manager.

A comprehensive and critical literature review of
recommended standards of care from published trials and
clinical guidelines!®14181% was conducted by the
multidisciplinary team prior to the development of the
pathway. Having defined existing practices and
appropriateness of care based on “best practice”, a
mastectomy pathway was designed; the principal focus of
whichwasto standardise the pre- and postoperative phases
of care delivery. Early postoperative discharge was
integrated into the pathway to reduce practice variation,
promote quality and decrease length of stay. This was
defined as discharge by the 4" postoperative day (POD).

Thepathway wasinitiated when the patient waslisted for
surgery in the outpatient clinic. A central tenet of the
pathway waspatient education. Thepathway definedwhich
members of the breast team were to be involved in each
point of contact with the patient and her relatives, and the
topics to be covered. Patient education started at the time
of initial consultation with the surgeons at consent for
operation. Thisusually consisted of information regarding
the immediate postoperative period, and the possibility of
early dischargeif preparations can be madeby caregivers.
The breast care sister was involved from the start of this
process and maintained contact with the patient and her
relativesuntil thetime of admission. In particular, pathway
patientswereencouragedtoambul ateearly after awakening
from anaesthesia and were informed that discharge would
be as soon asthey began eating, were ambul atory, capable
of appropriate drain and wound care, and had adequate
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pain control with no special nursing care requirements.
Patients were informed that physiotherapy for arm
mobilisation was started on the 1% POD and progressively
made more vigorous on the 2™ POD until the patient had
near normal arm movement at discharge. All cases would
be reviewed by the breast care sister and the primary
surgeon to ensure these requirements were met before
discharge. Prior to surgery, the second contact was made
which consisted of reviewing thepreoperativeinvestigations
with the patient and again reinforcing the possibility of
early discharge. Thebreast caresister a soprovided practical
instructions in drain and wound care.

All aspects of care were addressed in the pathway,
including preoperativelaboratory studiesandinvestigations,
postoperative pain medication, intravenous fluid
replacement, drain and wound management, arm exercise,
pati ent education, psychosocial support services, discharge
planning, discharge instructions and follow-up care.
Incorporation of pathway content into customised
documentation avoided duplication on the part of the
medical and nursing staff, and improved compliance.
This consisted of a time-based standardised set of
ordered changes, which started at the preoperative
consultation until the 4" POD (Fig. 1). In addition, a
specificvariancecollectionformwasdesigned for analysis
of unexpected events that lead to deviation from the
mastectomy pathway .22

The case manager conducted training sessions for staff
on the use of the pathway before rolling-out in January
2001. Two months allowance served as a pilot period for
staff education and refinement of the pathway. Full
implementation of the mastectomy clinical pathway was
on March 2001.

Pathway Evaluation

A prospective study was carried out on all breast cancer
patients admitted for elective surgery and put on the
mastectomy clinical pathway between March and October
2001. Exclusion criteria were: 1) patients with bilateral
mastectomy; 2) patients who were admitted for other
unrelated clinical conditions, but underwent mastectomy
in the same episode of hospitalisation; and 3) mastectomy
withany formof immediatebreast reconstructions. Controls
consisted of ahistorical cohort of non-pathway mastectomy
patients treated from March to October 2000.

The major outcomes of interest were length of stay, total
hospital charges, postoperative complications occurring
within 30 days of surgery and unscheduled readmissions
within 15 days. In addition, variances from the pathway
werea soanalysedtoidentify areaswhererepeatedfailures
in achieving pathway standards occurred, and measures
taken to correct such shortcomings.
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National University Hospital F1-21
Clinical Pathway for Mastectomy (with or without Axillary Clearance)
Treatment And
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O Mammography Consult: destination
O Ultrasonography O Physician e Consent is up
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« FBC e Check histology report available * Pre-op preparation
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O ECG e NBM night before operation e |V Drip/tube/ drain
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O Others: O No injection, blood pressure & ¢ Pain Management
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(for patient with Axillary Clearance) e Ambulation
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Legend: « = must complete the action [ = according pt’s condition

Fig. 1. Preoperative assessment of mastectomy clinical pathway.

Stati stical significancewasassessed to determinewhether
any significant differences existed between the pathway
patients and the non-pathway patients on characteristics
that may affect outcomes. A comparison of the prevalence
of concomitant chronic disease and patient class were
analysed by using chi-squaretest. Differencein patient age
was assessed by independent t-test. To identify changesin
the dependent variables of interest, two-sided t-tests were
used to compare length of stay and hospital charges.
Differences in complication rates and unscheduled
readmission rateswereanalysed by utilising Pearson’ schi-
square test and Fisher's exact test, respectively. For all
statistical tests, P values less than or equal to 0.05 were
considered statistically significant.

Results

A total of 83 patients who underwent mastectomy from
March to October 2001 were included in the pathway
group and 69 patients who underwent mastectomy from
March through October 2000 constituted the historical
controls. Therewasno statistically significant differencein
the average age between both groups, nor were there any

differencesintheprevalenceof concomitant chronicdisease
or patient class that may have atered the length of
postoperative stay (P >0.050). The average age of patients
before pathway implementation was 53.59 years (SD,
12.83 years), and 50.45 years (SD, 11.10 years) after
pathway implementation (TableI).

After the implementation of clinical pathway, the
average length of stay decreased significantly from 4.91
daysto 4.10 days (P = 0.018). The average cost per case
decreased significantly from $5,050 to $4,406 (P = 0.014)
(Table ).

Table Il represents the complication rates and
unschedul ed readmi ssionsbeforeand after implementation
of pathway. Unscheduled readmissions were defined as
readmission for thesameor arel ated condition that was not
scheduled at the time of the previous discharge.?? There
were 3 readmissionsin the pathway group: 2 patientswere
readmitted because of aninfected seromaand 1 patient had
post-mastectomy fever andwasreadmittedfor investigation.
Two readmissions were observed in the non-pathway
group because of post-mastectomy fever. There were no
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TABLEI: SUMMARY INDICES OF STUDY AND COMPARISON

GROUPS
Variable Before pathway ~ After pathway  Level of
(%) (%) significance

No. of patients 69 83
Mean age (y) 53.59 50.45 P=0.112
Patient class

A 19 (27.5) 12 (14.5)

B1 11 (15.9) 9 (10.8)

B2 29 (42.0) 42 (50.6) P=0.148

B2+ 8 (11.6) 18 (21.7)

C 2 (29 2 (24
Co-morbidities

Hypertension 11 (15.9) 21 (25.3) P =0.159

Diabetes mellitus 6 (8.7 7 (84 P =0.954

significant differences in the complication rates and
unscheduled readmission rates between the two groups
(P =0.805) (Tablelll).

A prospective variance anaysis was performed of all
mastectomy pathway patients. The most common variance
in the mastectomy pathway was prolonged hospital stay.
Ten patients (12%) were unableto be discharged by the 4™
POD. Fiveof thesepatientsweremedically fitfor discharge
but requested for extension of stay dueto not having acare
giver at home and lack of psychosocial support. Two
patients had complications due to urinary tract infection
and large post-mastectomy seroma. Two patients had co-
morbiditieswhich required treatment and were discharged
on the 5" POD. One patient, aresident of anursing home
with concurrent medical conditions, was not discharged
from the hospital until drains were removed, in keeping
with existing regulations in the nursing home regarding
care of postoperative patients.

Based on the early analysis of variances and patient
outcome data, two revisions were made to the pathway
during the period of assessment. Firstly, physiotherapy for
arm mobilisation started on the 1% POD instead of the 2™
POD as this was found to be well-tolerated. Secondly,
patient education, especially regarding early dischargeand
care for surgical drains, would be initiated at consent for
operation, and not at timeof admissionasinitially designed.
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TABLE I1l: COMPLICATIONS AND UNSCHEDULED
READMISSIONS BEFORE AND AFTER PATHWAY
IMPLEMENTATION

Before pathway After pathway
No. (%) No. (%)
Seroma formation 20 (28.99) 24 (28.92)
Haematoma 6 (8.70) 2(2.41)
Necrosis 0 2(241)
Wound infection 3(4.35) 2 (2.41)
Unscheduled readmission 2(2.90) 3(3.61)

This alteration was taken when variance analysis revealed
that relatives and care givers required more time to make
home preparationsin order to receivethe patient following
early discharge.

Discussion

Intheinitial treatment of breast cancer, in-patient hospital
carecomprisesthemajor expenditure. Oneof theimportant
strategiesin reducing the expenses of cancer careisto shift
surgical treatment to a short hospital stay or outpatient
procedures without compromising quality of care.®

The development and implementation of pathways in
healthcare have been credited with achieving optimal
standards of care while reducing total hospital costs and
average length of stay. Pathways offer an efficient method
to maximisetimely resource utilisation to achievetargeted
outcomes in a cost-effective manner.

In this study, data analysis showed that after
implementation of the mastectomy pathway, length of stay
and total hospital charges are effectively reduced.
Furthermore, implementation of thepathway had significant
effects on length of stay without increasing complication
and unschedul ed readmi ssionratesduring thepostoperative
period, surrogates for acompromisein post-surgical care.
This suggests that despite the implementation of an
aggressivepolicy of early dischargeinthepathway, quality
of care was not jeopardised.

Theimplementation of themastectomy pathway required
less of acompleterevision of surgical care but rather are-
focussing of the multidisciplinary breast team on areas of
patient care that were not fully exploited. The two

TABLEII: LENGTH OF STAY AND HOSPITAL CHARGES BEFORE AND AFTER PATHWAY IMPLEMENTATION

Before pathway (2000) After pathway (2001) P vaue
Range Median Mean Range Median Mean
LOS (days) 2to 12 4.00 491 1to 10 3.00 4.10 0.018
Cost ($) 2,373 to 10,134 4,481 5,050 2,164 to 8,769 4,115 4,406 0.014

LOS: length of stay
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fundamental measures that led to the improved outcome
wereenhanced patient education and better nursing support.

Patient educationwasthecentral tenetintheincorporation
of early discharge in the mastectomy pathway. Teaching
patients to care for their drains not only led to a reduction
in the length of stay and potentia cost savings, but also
allowed breast cancer patientsto recuperate at home. The
pointsof contact and areas of discussionwith the patient by
various members of the breast team were stipulated in the
mastectomy pathway. By placing patient education as an
essential part in the care of mastectomy patients, patients
weremorelikely tobeadequately informed asthey received
moreinformation and involvement intheir care. Whileitis
not conclusive that patients in the pathway had tangible
impact of improved psychological adjustment to treatment
asaresult of patient education, studies have suggested that
counselling women before and after surgery can
substantially reduce the psychiatric morbidity associated
with mastectomy and breast cancer.2+2

The second tenet of the mastectomy pathway is the
continual accesstomedical or nursing support. Itisessential
that patients have apoint of referencethat they can refer to
for advice and management after discharge. During the
study period, patients were given accessto the staff on the
ward at all times; and during working hours, to the breast
care nurse as well.

Discharge was delayed in 10 patients (12%). Our study
indicatesthat asignificant minority of patientswill require
amore prolonged stay even though they were deemed fit
enough for early discharge. Reasons included inadequate
social support at home, feeling safer in hospital, needing
the rest and unsuitable home circumstances. The majority
of the post-mastectomy patients however, could be
discharged homewith drainin place and could befollowed
on an outpatient basis by the surgeon and a breast care
nurse.

Apartfromthecost efficiency gains, thepathway allowed
for a streamlining of the care processes in mastectomy
patients. Before the implementation of pathway, there
were variations in practice of preoperative counselling,
breast care nursing involvement, laboratory investigations
and postoperative care for patients undergoing operations
for breast cancer. With theimplementation of pathway, all
aspects of care including preoperative laboratory studies
and investigations, postoperative pain medication, intra-
venous fluid replacement, drain and wound management,
arm exercise, patient education, psychosocial support
services, discharge planning, discharge instructions and
follow-up care were standardised for the mastectomy
patients. Therewere also improvementsin coordination of
care and documentation. As the pathway explicitly charts
the expected clinical course of treatment, it helpsto ensure

that all the various activities are completed in an efficient
and timely manner.

The use of variance analysis as an intrinsic part of the
pathway process allowed the identification of areas of
improvement in our care of mastectomy patients where
new solutionswill haveto befound. The pathway process
isthereforeadynamiconewhereshortcomingsareidentified
and solutionscreated in an ongoing manner. Thiswasseen
in our initial experience upon implementation of the
pathway, where it was noted that earlier patient education
on early discharge was required to give moretimefor care
givers to make arrangements. The initial pathway design
had been to leave this to the in-hospital session. The
observation by the physiotherapist that arm mobilisation
was well tolerated on the 1% POD despite an axillary
dissection also helped to further shorten the postoperative
in-hospital period. Both these adjustments required good
communication and willingness to modify practice on the
part of surgeons, breast care nurses and physiotherapists.

Thevarianceanalysisal sotargeted problemswhich have
yet to be solved. During the study period, patients who
were not capable for early discharge despite physical
recovery wereidentified. A possiblesolutiontobetestedin
thefuture modification of the pathway processmay include
a greater involvement of care givers in the immediate
postoperative care of the patientswith the breast care nurse
prior to discharge. Variance analysis also identified the
lack of psychosocia support as a significant obstacle in
early discharge. The introduction of various volunteer
organisationsthat can providethissupportisbeing explored.
Theevaluationandrevisionof thepathway will beconducted
annually inthelight of clinical evidenceasan essential part
of continuous quality improvement.

This study has several limitations. A randomised
controlled design could not be used due to operational,
administrativeand ethical issues. Thenumber of patientsin
this study may be too small to detect small but significant
differences in outcome such as complication rates and
unscheduled readmission rates. Astherewere no estimates
on patient satisfaction in the historical controls, this was
not assessed in this study.

Whilethisstudy has shown no compromiseinthequality
of care following the implementation of an aggressive
dischargepathway protocol, thelarger questionthat remains
unanswerediswhether patientsperceiveabetter satisfaction
following early discharge. While this has been seen in
studies el sewhere 51131517 the situation in thelocal setting
is still unresolved.

Conclusion

Implementation of mastectomy clinical pathway at the
National University Hospital, Singapore has improved
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consistency in patient’s treatment, quality of patient
outcome, and has reduced the costs of care and length of
hospital stay. In addition, variance analysis of the
mastectomy pathway hasshownto bevaluablefor problem
identification to improve patient care.

REFERENCES

1. Hofman P A. Critical path method: an important tool for coordinating
clinical care. X Comm J Qual Improvement 1993; 19:235-46.

2. Horne M. Involving physicians in clinical pathways: an example for
perioperative knee arthroplasty. Jt Comm J Qual Improvement 1996;
22:115-24.

3. Archer SB, Burnett RJ, FleschL VV, Hobler SC, Bower R H, Nussbaum
M S, et a. Implementation of aclinical pathway decreases|ength of stay
and hospital charges for patients undergoing total colectomy and ileal
pouch/anal anastomosis. Surgery 1997; 122:699-703.

4. Caligaro K D, Dougherty M J, RaviolaC A, Musser D J, DeLaurentis
D A. Impact of clinical pathways on hospital costs and early outcome
after major vascular surgery. J Vasc Surg 1995; 22:649-60.

5. ChangPL,WangTM, HuangST,HsiehM L, Tsui K H, Lai RH. Effects
of implementation of 18 clinical pathways on costs and quality of care
among patients undergoing urological surgery. J Urol 1999; 161:
1858-62.

6. Weiland D E. Why useclinical pathwaysrather than practiceguidelines?
Am J Surg 1997; 174:592-5.

7. Ministry of Health Singapore. Press release on breast cancer awareness.
Singapore: Ministry of Health, 1999.

8. Kambouris A. Physical, psychological, and economic advantages of
accelerated discharge after surgical treatment for breast cancer. Am
Surg 1996; 62:123-7.

9. Bonnema J, van Wersch A M, van Geel A N, Pruyn J F, Schmitz
P1, Uyl-de Groot C A, et a. Cost of carein arandomised trial of early
hospital discharge after surgery for breast cancer. Eur J Cancer 1998;
34:2015-20.

10. BonnemaJ, van Wersch A M, van Geel A N, Pruyn JF, Schmitz P, Paul
M A, et a. Medical and psychosocial effects of early discharge after
surgery for breast cancer: randomised trial. BMJ 1998; 316:1267-71.

11. ParikhH K, Badwe R A, Ash C M, Hamed H, Freitas R Jr, Chaudary M
A, et al. Early drain removal following modified radical mastectomy: a
randomised trial. J Surg Oncol 1992; 51:266-9.

12. Boman L, Bjorvell H, Cedermark B, Theve N O, Wilking N. Effects of

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

The Mastectomy Clinical Pathway—U Santoso et al 445

early discharge from hospital after surgery for primary breast cancer.
Eur J Surg 1993; 159:67-73.

Holcombe C, West N, Mansel R E, Horgan K. The satisfaction and
savings of early discharge with drain in situ following axillary
lymphadenectomy in the treatment of breast cancer. Eur J Surg Oncol
1995; 21:604-6.

Bundred N, Maguire P, Reynolds J, Grimshaw J, MorrisJ, Thomson L,
et a. Randomised controlled trial of effects of early discharge after
surgery for breast cancer. BMJ 1998; 317:1275-9.

Davis C, Williams P, Redman S. Early discharge following breast
surgery: assessing care, support, and informational needs of women
with early breast cancer in Australia. Aust N Z J Surg 2000; 70:569-72.

Orr RK, Ketcham A S, Robinson D S, Moffat F L, Tennant N D. Early
discharge after mastectomy. A safe way of diminishing hospital costs.
Am Surg 1987; 53:161-3.

Litvak S, Borrero E, Katz R, Munoz E, Wise L. Early dishcarge of the
post-mastectomy patient: unbundling of hospital services to improve
profitability under DRGs. Am Surg 1987; 53:577-9.

Scottish Intercollegiate Guidelines Network. Breast cancer in women.
A national clinical guideline. Edinburgh: Scottish Intercollegiate
Guidelines Network, Scottish Cancer Therapy Network, 1998.

Institute for Clinical Systems Improvement. Breast cancer treatment.
Bloomington: Institute for Clinical Systems Improvement, 2000.

Cheah J. Clinical pathways—An evaluation of itsimpact on the quality
of care in an acute care general hospital in Singapore. Singapore Med
J 2000; 41:335-46.

Daton P, Macintosh D J, Pearson B. Variance analysis in clinical
pathways for total hip and knee joint arthroplasty. J Qual Clin Pract
2000; 20:145-9.

Centrefor Performance Sciences. International Quality I ndicator Project.
Maryland: The Association of Maryland Hospitals and Health Systems,
2000.

Dietrick-Gallagher M, Hyzinski M M. Teaching patients to
care for drains after breast surgery for malignancy. Oncol Nurs Forum
1989; 16:263-5.

Maguire P, Pentol A, Allen D, Tait A, Brooke M, Sellwood R. Cost of
counselling women who undergo mastectomy. Br Med J (Clin Res Ed)
1992; 284:1933-5.

Pettingale D W, Greer HS, Morris T, Watson M. Effect of counselling
on the psychiatric morbidity associated with mastectomy. Br Med J
(Clin Res Ed) 1981; 282:141-2.

McArdle JM, George W D, McArdle C S, Smith D C, Moodie A R,
Hughson A V, et al. Psychological support for patients undergoing
breast cancer surgery: a randomised study. BMJ 1996; 312:813-6.

July 2002, Vol. 31 No. 4



