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Abstract

Background Rapid microwave processing allows core

biopsy results to be obtained within a 3- to 4-h time period.

This study was designed to compare the accuracy and

reporting time of microwave-processed breast biopsies

with samples processed using traditional methods.

Methods Concordance of the preoperative biopsy report

with postoperative histology for tumor type, grade, and

detection of lymphovascular invasion was recorded for

both techniques. Also reviewed were the time taken

between day of biopsy and day of reporting, waiting time

between biopsy and surgery, and number of preoperative

outpatient appointments.

Results In the microwave-processed group (MG;

n = 43), there was a 92% concordance rate between pre-

operative biopsy and postoperative histology for tumor

type. In the traditional group (TG; n = 43), it was 80%

(P [ 0.05). For tumor grade, there was a concordance rate

of 64% in MG and 93% in TG (P [ 0.05). For detection of

lymphovascular invasion, there was agreement in 88% of

cases in MG and 67% in TG (P [ 0.05). Twenty-five

patients from MG were informed of their diagnosis on the

day of biopsy. There was no difference in waiting time

from biopsy to surgery or number of preoperative outpa-

tient appointments between MG and TG (P [ 0.05).

Conclusions Microwave processing allows safe and

accurate immediate histological reporting. As a result,

surgical management can be planned at the initial outpa-

tient consultation.

Introduction

One-stop breast clinics where patients receive results of

clinical, radiological, and pathological investigations on

the same day have become less prevalent in recent years.

This is primarily because surgeons are preferring to assess

patients with suspected cancer by performing core biopsy,

which requires overnight processing, rather than fine nee-

dle aspiration cytology (FNAC) [1]. Core biopsy distin-

guishes invasive carcinoma from in situ disease and

provides information on tumor type, grade, and evidence of

lymphovascular invasion, which allows a more accurate

preoperative diagnosis to be made and thus treatment can

be planned with greater certainty.

Core biopsy, especially when combined with ultrasound

and/or stereotactic guidance, has been shown to be a highly

accurate diagnostic tool with a sensitivity of approximately

90% and false-negative rates of between 2 and 9%. Com-

pared with FNAC, the inadequacy rate of core biopsy is

lower and more patients receive unequivocal results [2–6].

Core biopsy is therefore felt to be superior to FNAC both

for the preoperative assessment of malignant lesions and

also for the definitive diagnosis of benign disease.

Traditionally the main limitation of core biopsy has been

pathology turnaround time, with tissue samples requiring

overnight processing before analysis by the histopatholo-

gist. This means that patients must return at a later date for

their results [1, 7]. By contrast, provided that adequate

cytology resources are available onsite, FNAC can be

reported within the time constraints of a single one-stop

clinic visit. As a result, FNAC is still widely practised [8, 9].
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Rapid microwave processing is an attractive alternative

because it allows tissue to be made available for analysis

much faster than when traditional methods of core biopsy

processing are employed. Microwave irradiation acceler-

ates the fixation process by enhancing the diffusion of

liquids into and out of cells and there also is a reduction in

the number of steps of tissue fixation used in reported

microwave-assisted protocols, both of which lead to shorter

processing times [10–13].

When microwave processing is employed, core biopsy

results can be reported on the same day, allowing the

diagnosis and subsequent implications of this to be dis-

cussed with the patient during their first visit to the breast

clinic. If appropriate, surgery is planned at the initial

consultation and the patient leaves with a clear manage-

ment plan in place. When our institution changed from a

rapid cytology-based service to one that utilized micro-

wave processing, the goal was to maintain a rapid diag-

nostic process while being able to utilize the more detailed

information and greater diagnostic accuracy of core biopsy.

We report our initial experience with rapid microwave

processing for breast core biopsies. We aimed to determine

the concordance of preoperative biopsy with postoperative

histology for microwave and traditional techniques.

Pathology reporting time also was reviewed to establish

how many patients in the microwave group received their

biopsy results on the same day and to see whether this

made any difference to the timing of surgery.

Materials and methods

Patients in the microwave-processing group (MG) under-

went needle core biopsy at the one-stop breast clinic at

North Manchester General Hospital, UK, and all samples

were subsequently processed in the rapid microwave pro-

cessor (RHS Processor, Milestone�, Sorisole, Italy) (http://

milestonemedsrl.com/histopathology/products/microwave_

main.html). Comparison was made with patients who

underwent core biopsy at the one-stop clinic at the same

institution before acquisition of the microwave processor.

This group of biopsies [TG] were processed using tradi-

tional methods of tissue processing. Information was col-

lated retrospectively from a pathology department logbook

of biopsy codes, histology reports, patient notes, and com-

puterized clinic letters.

Primary outcome measures assessed the accuracy of the

rapid microwave processing technique compared with tra-

ditional overnight processing and were as follows:

• Correlation of tumor type on the preoperative core

biopsy report with tumor type on the postoperative

histology report

• Correlation of tumor grade on biopsy with tumor grade

on the postoperative histology report

• Correlation of lymphovascular invasion detected on

biopsy with the presence or absence of lymphovascular

invasion on the postoperative histology report

Secondary outcome measures reviewed the one-stop

diagnostic pathway for the two patient groups and were as

follows:

• Number of patients diagnosed on the day the biopsy

was taken (i.e., one-stop patients)

• Waiting time in days between the day of biopsy and the

day the results were reported

• Waiting time in days between the day of biopsy and

the day the patient underwent definitive surgery for

malignancy

• Number of preoperative outpatient appointments

Each core biopsy was taken in the outpatient clinic using

a standardized aseptic technique. The skin was cleaned

with antiseptic solution (Videne�; Ecolab� St. Paul, MN)

and then infiltrated with 10 ml of local anaesthetic (Xylo-

caine� 1% with epinephrine 1:200,000). A Tru-Core� II

Biopsy Instrument (Angiotech� Medical Device Technol-

ogies, Inc., Gainesville, USA) was used to obtain samples.

The technique employed for MG is outlined in Fig. 1

[14]. If the pathology department was expecting a biopsy

from the one-stop clinic and a specialized histopathologist

was available, then the result could be reported and con-

veyed to the patient within 4 h.

TG biopsies underwent traditional overnight tissue pro-

cessing. In this group, same-day reporting was not possible

and further arrangements were made for the patient to return

to the clinic at a later date to discuss results and further

management.

Biopsy results were reported in accordance with the

National Health Service Breast Screening Guidelines [15].

Because a new processing technique had been introduced,

any patients from MG given a benign diagnosis were kept

under short-term follow-up.

Statistical analysis was performed using SPSS (SPSS

Inc, Chicago, IL). Spearman’s rank correlation coefficient

was used to compare rates of histologic concordance

between MG and TG. Comparison between one-stop diag-

nostic outcomes for patients in the two groups was made

using a Wilcoxon signed-rank test. P \ 0.05 was taken as

statistically significant.

Results

Core biopsy results for 86 one-stop breast clinic referrals

were examined. Data from 43 consecutive patients who
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underwent core biopsy that was subsequently processed

using the microwave processor (MG) [median age, 54

(range 27–101) years] was compared with 43 consecutive

patients who underwent core biopsy processed using tra-

ditional methods (TG) [median age, 64 (range 41–94)

years]. Table 1 outlines patient demographics and the

distribution of pathologies on postoperative histology

reports for the two groups.

Information on tumor type after surgical excision was

available for 27 patients in MG. There were 20 cases of

invasive ductal carcinoma, 3 of invasive lobular carcinoma,

2 of ductal carcinoma in situ, 1 of apocrine carcinoma, and

1 of metaplastic carcinoma. Of the remaining 16 patients in

MG, 2 patients declined treatment and 1 patient had

advanced disease at presentation and did not undergo sur-

gery. There also were 11 benign diagnoses; 3 patients

underwent surgical excision and had the diagnosis con-

firmed at postoperative histology, 4 had a follow-up

ultrasound scan, 2 had repeat FNAC, and 2 were followed-

up in the outpatient department. Two histology records

were incomplete for tumor type in MG.

All patients in TG were diagnosed with malignancy

because FNAC was still employed as a first-line investi-

gation when these patients were being assessed. There were

34 invasive ductal carcinomas, 4 invasive lobular carci-

nomas, 1 case of ductal carcinoma in situ, 1 of tubulo-

lobular carcinoma, 1 of pleomorphic lobular carcinoma,

and 1 of Paget’s carcinoma. One histology record was

incomplete for tumor type in TG.

Information on tumor grade after excision was available

for 26 patients in MG. There were 5 tumors of grade 1, 10

of grade 2, and 11 of grade 3. Thirteen patients did not

undergo surgery for malignancy and four records were

incomplete.

In TG there was 1 tumor of grade 1, 20 of grade 2, and

15 of grade 3. Tumor grade was not reported for the one

case of Paget’s and one tubulo-lobular carcinoma. Five

histology records were incomplete for tumor grade in TG.

Lymphovascular invasion was present in 12 specimens

in MG and absent in 15. Thirteen patients did not undergo

surgery and three records were incomplete. In TG it was

present in 16 excised specimens and absent in 22. Five

records were incomplete.

Table 2 compares rates of concordance of preoperative

biopsy with postoperative histology for tumor type, grade,

and detection of lymphovascular invasion for rapid

microwave and traditional processing techniques. Ninety-

two percent of tumor types reported on MG biopsy were in

concordance with postoperative histology reports, whereas

Core biopsy taken in clinic and fixed in formalin 

Biopsy arrives at laboratory and placed inside the RMP 

Microwave fixation 20min 

JFC solution 20min 

Wax 20min 

Taken out of RMP and made available for analysis by histopathologist 

Fig. 1 Fixation process for microwave-processed samples. RMP
rapid microwave processor (RHS Processor, Milestone�, Sorisole,

Italy), JFC organic solvent mixture of ethanol, isopropanol and a long

chain hydrocarbon (JFC solution, Milestone�)

Table 1 Patient demographics and pathologies

MG (n = 43)

median age 54

(range 27–101)

TG (n = 43)

median age 64

(range 41–94)

Total excisions 27 43

Invasive ductal carcinoma 20 34

Invasive lobular carcinoma 3 4

Ductal carcinoma in situ 2 1

Apocrine carcinoma 1 0

Metaplastic carcinoma 1 0

Tubulo-lobular carcinoma 0 1

Pleomorphic lobular carcinoma 0 1

Paget’s carcinoma 0 1

Benign diagnosis 11 0

Did not undergo surgery 2 0

Incomplete records 3 1

Grade 1 5 1

Grade 2 10 20

Grade 3 11 15

Incomplete records 4 5

Lymphovascular invasion present 12 16

Lymphovascular invasion absent 15 22

Incomplete records 3 5

Table 2 Rates of concordance for tumor type, grade and detection of

lymphovascular invasion

MG TG P value

Concordance rate for tumor type 0.92 0.80 0.564

Concordance rate for tumor grade 0.64 0.93 0.18

Concordance rate for lymphovascular invasion 0.88 0.67 0.317
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there was an 80% concordance rate in TG (P = 0.564).

There was a 64% concordance rate with tumor grade in

MG compared to 93% in TG (P = 0.18). The accuracy in

detecting the presence or absence of lymphovascular

invasion on MG biopsies was 88% compared with 67% in

TG (P = 0.317).

Table 3 is a breakdown of all tumors classified as

invasive ductal carcinoma and their corresponding grade as

reported on biopsy and final histology. In MG, there was

nonconcordance in 7 of 20 cases with 6 biopsies upgraded

on final histology (5 samples from grade 2 to grade 3, 1

from grade 1 to grade 2) and only 1 downgraded (from

grade 3 to grade 2). In TG there was nonconcordance in 7

of 34 cases with 4 biopsies upgraded (3 from grade 2 to

grade 3, 1 from grade 1 to grade 2) and 3 downgraded

(2 from grade 3 to grade 2, 1 from grade 2 to grade 1).

Table 4 displays results for pathology processing time

and the effect of this on number of preoperative outpatient

clinic appointments and the timing of surgery. Twenty-five

MG patients were informed of the results of their core

biopsy on the day it was taken. None of the patients from

TG were given their diagnosis on the same day. Although a

same-day diagnosis was not made in 18 MG patients, the

median wait for this group was significantly less than in TG

(MG, 0 days; TG, 5 days; P \ 0.001). There was a trend

toward fewer preoperative outpatient appointments in

MG, but this difference was not statistically significant at

the 5% level (P = 0.059). The waiting time between

biopsy and surgery was no different: 24 days in both

groups (P = 0.811).

Discussion

The continued use of one-stop breast clinics in the United

Kingdom is supported by guidelines from the Department

of Health, the National Institute of Clinical Excellence, and

the Association of Breast Surgery at the British Association

of Surgical Oncology [1, 7, 16]. The main driving force

behind this is an attempt to reduce the time from referral to

diagnosis. Intra-country variability in cancer survival rates

across Europe has been attributed to differences in disease

stage at diagnosis [17] with delays of 3–6 months being

associated with lower survival rates in patients with breast

cancer [18].

One-stop cytology-based clinics are becoming less pre-

valent due to an increasing number of surgeons performing

core biopsy as one of the initial tools of triple assessment.

In this system, patients return to the clinic on a separate

occasion to discuss their biopsy results, which generates

an additional outpatient consultation and could poten-

tially delay the treatment process. Use of a rapid microwave

processor places greater emphasis on effective same-day

assessment without sacrificing diagnostic accuracy and as

a result, some of the delays associated with traditional

overnight processing techniques are avoided.

This technique may reduce patient anxieties because less

time is spent waiting for definitive histology results.

Patients with benign disease can be reassured at their initial

consultation, and those diagnosed with malignancy can

discuss possible treatment options. One-stop cytology-

based clinics have been shown to reduce levels of anxiety

associated with waiting for the results of diagnostic tests

[19, 20]. By being able to offer a same-day diagnosis,

Table 3 All infiltrating ductal carcinomas with grade on biopsy and

final histology

MG (n = 20) TG (n = 34)

Concordance

for grade

11/20 25/34

Nonconcordance

for grade

7/20 7/34

5 upgraded from 2 to 3 3 upgraded from 2 to 3

1 upgraded from 1 to 2 1 upgraded from 1 to 2

1 downgraded from 3 to

2

2 downgraded from 3 to

2

1 downgraded from 2 to

1

Incomplete

records

2/20 1/34

Initial benign

biopsy report

0/20 1/34

Table 4 Time from biopsy to

reporting, time to surgery and

number of preoperative

outpatient appointments

Biopsy

Reporting (days) Surgery (days) No. of preoperative

outpatient appointments

MG TG MG TG MG TG

Mean 1.3 4.53 26.25 29.53 2.07 2.60

SD 2.21 2.25 13.55 15.72 1.02 1.07

Median 0 5 24 24 2 2

P value \0.001 0.811 0.059
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microwave processing may have a similar effect, although

the psychological impact of a definitive one-stop histo-

logical diagnosis was not addressed in this study.

Rapid microwave processing also has the potential to

reduce the length of the patient pathway. There was a trend

toward fewer preoperative outpatient appointments in the

MG group, and this difference may have reached statistical

significance with a larger sample size. The same cannot be

said for the time between diagnosis and surgery; however,

this is dependent upon other external factors, such as the

surgical case load at the time, which may have acted as a

confounder.

Although the potential exists to turn around microwave-

processed samples during a one-stop clinic visit, there are

extensive logistical challenges that arise from using this

method. In our study, biopsies that arrived at the laboratory

after 12 o’clock could not be reported on the same day.

This was the reason that 18 samples from MG not being

reported at the initial consultation. At present, the pathol-

ogy department cannot accept samples for rapid processing

if they are taken in an afternoon clinic; therefore, the ability

to provide a one-stop service such as this requires a tre-

mendous amount of coordination between clinicians, clinic

staff, and radiology and pathology services.

Regarding the accuracy and overall safety of the

microwave technique, there was a difference in the rate of

concordance between preoperative biopsy and postopera-

tive histology for tumor type, grade, and detection of

lymphovascular invasion for MG and TG, although none of

these differences were statistically significant. For tumor

type, it was 0.92 for MG and 0.80 for TG. Although a rate

of 0.80 for TG may be below what would be expected,

there was only one case where the biopsy was reported as

invasive ductal carcinoma but the final histology was lob-

ular carcinoma. Other cases classified as nonconcordance

were for rarer histological subtypes and where the biopsy

was reported as carcinoma in situ but there was invasive

tumor in the excised specimen.

The microwave technique would appear to be less

accurate for reporting tumor grade, as reflected by con-

cordance values of 0.64 for MG and 0.92 for TG. There

were five examples in MG where a biopsy was reported as

a grade 2 invasive ductal carcinoma, but on final histology

the tumor was found to be grade 3. It is possible that this

difference did not reach statistical significance because the

numbers are relatively small, which raises the possibility of

underreporting grade 3 tumors using this technique. If this

is the case, then that would have an impact on the treatment

offered to such patients, but evidence from the literature is

to the contrary [10–12]. Morales and colleagues reported

no difference in histologic quality between rapid micro-

wave-processed samples and conventional processing

methods for a range of different tissues, and Leong et al.

actually described enhancement and more consistent

results for light microscopy when microwave processing is

employed.

Concordance rates for evidence of lymphovascular

invasion were similar; the microwave technique appeared

to be slightly superior to the traditional method. One

concern with rapid processing techniques is tissue shrink-

age, but this tends to occur with larger samples and after

prolonged fixation periods [21, 22]. Because the core

biopsies require fixation for only 20 min with this method,

the quality is comparable [23].

In terms of alternative rapid processing techniques,

several studies have examined the use of imprint cytology

of core biopsy specimens taken at a one-stop clinic breast

clinic [24–26]. The main limitation of this technique is that

patients still have to leave the clinic and come back for

their definitive histology results at a later date. When

microwave processing is used, immunohistochemistry

apart, all other prognostic indicators, such as whether the

disease is invasive or in situ, as well as tumor type, grade,

and lymphovascular invasion, can potentially be reported

within 4 h. There also is the opportunity to repeat biopsies

immediately if they are thought to be nonrepresentative.

This study has several limitations that should be

addressed. In MG there was a pathologist on standby for

rapid reporting of biopsies, but in TG patients were given a

rapid cytology result and came back at a later date to

discuss their biopsy result, meaning that there was greater

emphasis placed upon expedient reporting of biopsies in

MG compared with TG. An absolute reduction in pro-

cessing time was therefore not the only factor that reduced

the amount of time between the biopsy being taken and the

conveyance of results. Nevertheless, by being able to offer

same-day reporting, other logistical factors that increase

delay, such as the subsequent availability of a pathologist

and the weekly outpatient clinic timetable, were avoided.

Second, because biopsies from the traditional group

were taken at a time when FNAC was employed as a first-

line investigation, all of these patients were diagnosed with

malignancy, whereas there were some benign biopsies in

the microwave group. This has lead to a difference in the

distribution of pathologies and number of surgical exci-

sions between the two groups.

Third, the method of core biopsy (ultrasound-guided,

stereotactic, or free-hand clinical) was not controlled for

and it is well documented that image-guidance has a higher

rate of diagnostic accuracy than clinical core biopsy [3, 4].

Finally, an assumption is made that patients would

prefer to obtain definitive results at their initial consulta-

tion, but patient satisfaction questionnaires were not given

out at the time of their attendance at the clinic. It is felt that

being able to reassure patients of a benign diagnosis at their

initial consultation is beneficial [27], but it is currently
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unclear as to whether the same can be said for patients who

are given a cancer diagnosis at their first one-stop clinic

visit and this issue is not addressed in this paper.

This study is the first to report on the clinical application

of rapid microwave processing in a one-stop breast clinic.

The technique did not affect the quality of tissue available

for analysis by the histopathologist, and as a result would

appear to be as accurate as traditional methods of core

biopsy processing. From a purely diagnostic point of view,

a one-stop service that aims to give definitive same-day

histology results is superior to a clinic that combines FNAC

and traditional overnight biopsy processing. Because results

can be given on the same day, it has the potential to reduce

the number of preoperative outpatient attendances and also

the amount of time between referral and definitive surgical

treatment. Being able to give patients core biopsy results

at their initial consultation may represent the future of the

one-stop breast clinic.

References

1. The Association of Breast Surgery (2005) Guidelines for the

management of symptomatic breast disease. EJSO 31:S1–S21

2. Lieske B, Ravichandran D, Wright D (2006) Role of fine-needle

aspiration cytology and core biopsy in the preoperative diagnosis

of screen-detected breast carcinoma. Br J Cancer 95:62–66

3. Crowe JP Jr, Patrick RJ, Rvbicki LA, Grundfest SF, Kim JA, Lee

KB, Rim A (2003) Does ultrasound core biopsy predict histologic

finding on excisional biopsy? Am J Surg 186(4):397–399

4. Dillon MF, Hill AD, Quinn CM, O’Doherty A, McDermott E,

O’Higgins N (2005) The accuracy of ultrasound, stereotactic and

clinical core biopsy in the diagnosis of breast cancer with analysis

of false negative cases. Ann Surg 242(5):701–707

5. Shannon J, Douglas-Jones AG, Dallimore NS (2001) Conversion

to core biopsy in preoperative diagnosis of breast lesions: is it

justified by results? J Clin Pathol 54:762–765

6. McIlhenny C, Doughty JC, George WD, Mallon EA (2002)

Optimum number of core biopsies for accurate assessment of

histological grade in breast cancer. Br J Surg 89(1):84–85

7. Improving Outcomes in Breast Cancer (2002) Guidance on

Cancer Services. National Institute for Clinical Excellence

8. He Q, Fan X, Yuan T, Kong L, Du X, Zhuang D, Fan Z (2007)

Eleven years of experience reveals that fine needle aspiration

cytology is still a useful method for preoperative diagnosis of

breast carcinoma. Breast 16:303–306

9. Kocjan G, Feichter G, Hagmar B, Kapila K, Kardum-Skelin I,

Kloboves V et al (2006) Fine needle aspiration cytology: a survey

of current European practice. Cytopathology 17:219–226

10. Morales AR, Nassiri M, Kanhoush R, Vineck V, Nadji M (2004)

Experience with an automated microwave-assisted rapid tissue

processing method. Validation of histologic quality and impact

on the timeliness of diagnostic surgical pathology. Am J Clin

Pathol 121:528–536

11. Ragazzini T, Margrini E, Cucchi MC, Foschini MP, Eusebi V

(2005) The Fast-Track Biopsy (FTB): description of a rapid

histology and immunohistochemistry method for evaluation of

preoperative breast core biopsies. Int J Surg Pathol 13:247–252

12. Hafajee ZAM, Leong AS-Y (2004) Ultra-rapid microwave-

stimulated tissue processing with a modified protocol incorpo-

rating microwave fixation. Pathology 36(4):325–329

13. Buesa RJ (2007) Microwave-assisted tissue processing: real

impact on the histology workflow. Ann Diagn Pathol 11:206–211

14. Kok LP, Boon ME (2003) Microwaves for paraffin histopro-

cessing. In: Microwaves for the art of microscopy. Coulomb

Press, Leyden, The Netherlands, pp 164–185

15. NHS Breast Screening Programme Guidelines. http://www.

cancerscreening.nhs.uk/breastscreen/publications/nhsbsp58.html.

Accessed 22 Nov 2009

16. Department of Health (2007) NHS Cancer Plan http://www.

dh.gov.uk/en/Publicationsandstatistics/Publications/Publications

PolicyAndGuidance/DH_081006?IdcService=GET_FILE&dID=

155603&Rendition=Web

17. Berrino F, De Angelis R, Sant M, Rosso S, Bielske-Lasota M,

Coebergh JW, Santaquilani M, EUROCARE Working Group

(2007) Survival for eight major cancers and all cancers com-

bined for European adults diagnosed in 1995–99: results of the

EUROCARE-4 study. Lancet Oncol 8(9):773–783

18. Richards MA, Westcombe AM, Love SB, Littlejohns P, Ramirez

AJ (1999) Influence of delay on survival in patients with breast

cancer: a systematic review. Lancet 9159:1119–1126

19. Gui GPH, Allum WH, Perry NM, Wells CA, Curling OM,

McLean A, Oommen R, Carpenter R (1995) One-stop diagnosis

for symptomatic breast disease. Ann R Coll Surg Engl 77:24–27

20. Dey P, Bundred N, Gibbs A, Hopwood P, Baildam A, Boggis C,

James M, Knox F, Leidecker V, Woodman C (2002) Costs and

benefits of a one stop clinic compared with a dedicated breast

clinic: randomised controlled trial. BMJ 324:1–5

21. Hsu K-P, Huang H-C, Hsieh C-C, Hsu H-S, Wu Y-C, Huang M-

H, Hsu W-H (2007) Effect of formalin fixation on tumour size

determination in stage 1 non-small cell lung cancer. Ann Thorac

Surg 84:1825–1829

22. Eid I, El-Muhtaseb MS, Mukeherjee R, Renwick R, Gardiner DS,

Macdonald A (2007) Histological processing variability in the

determination of lateral resection margins in rectal cancer. J Clin

Pathol 60:593–595

23. Boon ME, Kok LP (1986) Microwave-stimulated diffusion for

fast processing of tissue: reduced dehydrating, clearing and

impregnating times. Histopathology 10:303–309

24. Carmichael AR, Berresford A, Sami A, Bopari R (2004) Imprint

cytology of needle core-biopsy specimens of breast lesion: is it

the best of both worlds? Breast 13:232–234

25. Qureshi NA, Beresford A, Sami S, Bopari R, Gosh S, Carmichael

AR (2007) Imprint cytology of needle core-biopsy specimens of

breast lesions: is it a useful adjunct to rapid assessment breast

clinics? Breast 16:81–85

26. Jones L, Lott MF, Calder CJ, Kutt E (2004) Imprint cytology

from ultrasound-guided core biopsies: accurate diagnosis in a

one-stop breast clinic. Clin Radiol 59:903–908

27. Harcourt D, Ambler N, Rumsey N, Cawthorn SJ (1998) Evalu-

ation of a one-stop breast lump clinic: a randomized controlled

trial. Breast 7:314–319

World J Surg

123

http://www.cancerscreening.nhs.uk/breastscreen/publications/nhsbsp58.html
http://www.cancerscreening.nhs.uk/breastscreen/publications/nhsbsp58.html
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_081006?IdcService=GET_FILE&dID=155603&Rendition=Web
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_081006?IdcService=GET_FILE&dID=155603&Rendition=Web
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_081006?IdcService=GET_FILE&dID=155603&Rendition=Web
http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_081006?IdcService=GET_FILE&dID=155603&Rendition=Web

	An Initial Experience with Rapid Microwave Processing in the One-Stop Breast Clinic
	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


