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A review of Eastem Health's St. John's Health Sciences Center and St. Clare's Mercy
site pathology laboratories was conducted over 4 days between September 26, 2008 and
September 30, 2008. The review was a process of observation, questioning of staff and
examination of the resulting product at each of the different work areas in the histology
laboratory. Particular attention was directed to the pre-analytic processes used to prepare
a tissue specimen for sectioning prior to staining and examination.

The new laboratory policy and procedure manual was reviewed by both Bryan Hewlett
and William Parks prior to the visit. Based on the contents of this manual, a significant
number of questions were developed to ask staff.

Observations of the first day of the visit were confirmed when necessary through the
development ofadditional deeper probing questions that were asked on subsequent visits
to each site.

We found the staff to be very forth coming and honest in their answers and dedicated to
the jobs and tasks they were performing.
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Fixation

Observation of the specimen receiving area, specimen triage and the grossing of the
specimens, along with the review of documentation leads us to believe that the issue of
fixation has been satisfactorily addressed. The fixation of all specimens is now 24 hours
or longer with the exception of a few 'Rush' specimens. The PA's are preparing large
specimens in such a manner as to optimize fixation. Chance observation by one ofus
(BH) at the 81. Clare site, of the receipt and handling of a fresh breast localization
specimen, provided the opportunity to confirm appropriate handling of such a specimen
in accordance with the document (PRC-PAT-218. v2) in the new policy and procedure
manual. A similar chance observation of an inter-operative consultation (Quick section)
provided the opportunity to review the handling of this type of specimen in the frozen
section lab in the operating room. It was noted that a refrigerator was available in the
frozen section room to accommodate the fresh tissue in case of any delay in the
pathologist's arrival.

The procurement time, date and time received in the lab, time into fixative for fresh
specimens, date and time of grossing are all recorded on the requisition. This information
is dictated into the gross description which provides documentation that is available to
users of the tissue block for all future studies. In addition, the date and time of tissue
processing are subsequently documented and ultimately used to determine total fixation
time. This is in compliance with the existing Canadian Consensus Guidelines for
HER2/neu testing and the soon to be published guidelines by the AdHoc committee on
ER testing.

The 10% bufferedformalin currently in use is a purchasedproduct and the pH and
formalin concentration is neither being checked nor documented by the staff.

The purchasedfixative formulation is not the conventional phosphate bufferedformalin
used and the pH is not stated on the product label. The constituents ofthe solution listed
on the MSDS sheet supplied by the manufacturer are not the same as those listed in a
conventional Sorenson's phosphate formalin buffer and nowhere is the final pH
indicated. An on-site test ofthe fixative in use indicated apH of6. 86, which is below the
optimal range.

The Eastern Health group andpotentially a Provincial purchase oflarge volumes of
commercial formalin should allow for the specification ofthe formulation andpH by the
purchaser. Requesting a conventionalphosphate buffer with a pH of 7.2-7.4 would
provide a product that is compliant with all current immunohistochemical antibodies and
guidelines.
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Processing

There is strong evidence that an ongoing problem exists with the processing of the tissue
blocks. New tissue processors had been installed approximately eight months ago.

A random review ofblocks in the storage files between the years 1998- 2007 consistently
found blocks that showed evidence of inadequate processing. We randomly pulled
several paraffin blocks containing large pieces of tissue from the storage drawers and
found poorly processed tissue within a few blocks of the initial sampling in a drawer. The
tissue in the blocks examined was either retracted from the surface and dry, or was oily to
the touch. This is indicative of tissue that was insufficiently dehydrated, cleared or
infiltrated respectively. We did not fmd blocks containing smaller pieces of tissue that
showed similar inadequate processing. This would indicate that the large tissue blocks
were likely too thick to be adequately processed by the routine processing schedule.

Another artifact observed in some of these blocks was a very evident interface line
separating the tissue and the surrounding supporting paraffin. This can occur if the tissue
is allowed to cool or is drained ofmolten paraffm before being placed in the mould
during the embedding process.

A random review ofblocks in the storage files for the last six months also consistently
found some blocks showing evidence of inadequate processing. These also were blocks
containing large pieces of tissue. Again, we would initially tend to blame tissue thickness
as the culprit.

Examination of the section cutting record sheets of the previous day, indicated a few
samples classed as 'fatty tissue' difficult to cut. We also examined these blocks and noted
that they were of large tissues and showed evidence of inadequate processing.
Observation of the PA's during grossing of large specimens, showed the appropriate
selection of tissue thickness being placed in cassettes. These cassettes were followed and
placed on one of the new tissue processors for overnight processing. We observed
embedding of these blocks the next morning, and their subsequent sectioning. These
sections were also difficult to cut and blocks felt 'oily' to the touch. These large tissues
were of appropriate thickness, as this issue has been addressed by the PA's and is no
longer a contributing factor to inadequate processing.

A review of the processing schedule used on each of the processors showed that there is
an inadequate number of graded alcohols in the dehydration sequence. We recommend
that the processing schedule be modified to increase the number of graded alcohols in the
sequence and to make use of the technology available on this instrument in order to
improve the overall efficiency of the process.(see appendix 1)
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We observed that the racks loaded in the processors had the organized cassettes packed
tightly together. A further improvement in process efficiency could be obtained by
reducing the number of cassettes in each compartment of the rack from 10 to 8. The staff
will still be able to maintain the order of cassettes in the rack, which is an excellent QC
practice. By providing more space between individual cassettes, this will help to ensure
superior reagent flow around the tissue.

Further hands on review ofboth instruments revealed xylene contamination of all
paraffin baths. This is far in excess of normal, only the initial paraffm bath should have
any significant xylene content following a process run. Documentation of the scheduled
reagent changes was available and indicated that paraffin on both instruments had been
changed within the specified time limits. If these changes had in fact occurred as
indicated on the documentation sheet, then this constitutes an unusual event. We strongly
suggest that these new instruments have preventative maintenance performed by the
manufacturer. In particular, to check that the instrument's paraffm degassing function is
operating properly and that excessive reagent carryover is not occurring. In the meantime,
the immediate action of replacing the contents of all paraffin baths on both instruments
with fresh paraffin is urgently recommended. (See appendix 2). On Monday we observed
the lab technician changing all reagents on the processor. We checked the paraffm baths
for odour and viscosity before the processor was started that evening and found them to
be clean and free of xylene. On Tuesday morning we inspected the paraffm baths after
the processing run and found them to be highly contaminated. This would point to an
instrument problem.

It is fortunate that the tissues have been optimally fixed for some time according to the
records. This fact mitigates any potential tissue compromise due to inadequate processing
on these instruments.

On two separate occasions we observed the practice of removing racks of cassettes from
the tissue processors and placing them into heated empty holding wells on the
embedding center. Embedding of these cassettes took up to 2 hours and during this time
the blocks cooled and liquid paraffm had drained from the tissues.
We recommend that these holding wells be filled with molten paraffin to ensure that the
tissues remain completely infiltrated until embedded. This will maintain the liquid
paraffin phase at the outside tissue surface during embedding and will also prevent
separation interfaces forming between tissue and the supporting paraffm.
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Manuals and Documentation

We spent considerable time reviewing the new Policy and Procedure Manual. The
manual is a work currently in progress. Although an incomplete document, the Eastern
Health staff is to be commended on their accomplishment to date, in spite of maintaining
high work loads and without significant additional resources. The manual is very well
written, the new methods are detailed, concise and easy to understand. The completed
sections are certainly equivalent, and in some cases superior to, accredited laboratories in
other jurisdictions.

There is evidence of the use of the new procedures at the St. Clare's Mercy site. The staff
at this site is aware of the new manual and have been reading and signing off on relevant
sections. They have also demonstrated their knowledge through application in several
situations during our visits to the site. Unfortunately, the majority ofbench staff at the
Health Science Center site appears to be uninformed of the existence of this new
document. A staff in-service education session regarding reading and sign off of the new
relevant manual sections is strongly suggested.

There is significant evidence of thorough documentation throughout the work processes
at both sites.

The specimen worksheet produced at the beginning of the histology process is an
excellent method of information flow and accompanies each specimen as it passes
through the work stations of the laboratory. Information that may be necessary in
subsequent processes is added at each step. From this specimen sheet, it is possible to
determine when it was processed, what processor was used, any problems in embedding
and what staining run it was on. There is a large quantity of information available on each
specimen that passes through the lab and this is very commendable, but not all the
information is together. Unfortunately, this worksheet bypasses the microtomy bench and
comments about the specimen at this point are kept in a separate binder.

There are sign off sheets at many of the work stations assigning ownership and
responsibility for the task. Where possible the specific case numbers are also listed.
Corrective action record sheets are in use in the block sorting area and in special stains.
One of the most important QC checks in histology occurs at the H&E staining bench. The
slides and blocks should be brought together for comparison after staining, to ensure that
a complete section of the correct tissue is on the slide. This QC check is not being
performed or documented at this time.

There is evidence of troubleshooting with small isolated corrective actions taking place,
but an overall QA use of the QC information being produced is not evident. This valuable
information is being collected, but needs to be used to take corrective actions throughout
the process in order to reduce the occurrence. The QA processing of the QC information,
the trouble shooting and the ultimate corrective action need to be assigned to a position in
the lab.
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We have nothing but praise for the laboratory and the bench staff in adopting such an
excellent and extensive QC documentation program. If the resulting QA activities are
completed, documented and acted upon, the loop will be closed, resulting in an
exemplary 'Total Quality' system.
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Staffmg

The Laboratory action plan (see appendix 3) is an interesting document with lofty but
attainable goals. Regrettably however, we consider the objectives to be listed in the
wrong order of emphasis. We believe the last objective to be the most crucial in attaining
the first three. The recruitment, training and maintaining of qualified staff has to be the
primary goal of the histology division.

Histology is a laboratory discipline that requires very specific skills that need time and
practice to develop and hone. Only when histology is able to retain and develop staffwill
the lab stabilize. The mix of staff required by the histology lab will have to be developed
from within. If the movement of staff in and out of histology continues, the right mix will
never be achieved.

Staff in the histology lab is in constant flux as a result of the accepted culture of laddering
and staffbumping. Considerable effort and resources are being expended on bench
training, only to have that person move out of the division and then require retraining
upon their return months or years latter. This is counter productive to a motivated, highly
skilled and productive technologist work force. There is a noticeable disconnect between
individual work areas within the laboratory and the management goals.

Strong leadership in the laboratory is needed to overcome the current culture, along with
a commitment from the hospital administration to create and maintain permanent
positions in this laboratory area.

Two small areas within the histology laboratory, namely the gross room staffed by the
PA's and the mc lab, have had some success in acquiring and maintaining their staff,
both areas are showing improved moral and have achieved observed improvements in
consistency and quality of work. The culture within these two areas is noticeably
different; the staffs are engaged and enthusiastic about their roles and interactions within
the entire pathology department.

The implementation of new technologies requires much more than purchasing new
instruments. It requires a strong core group of experienced technologists with intimate
knowledge and deep understanding of the current technology and willingness to learn and
apply the new technology. The application of any new technology without this
experience, knowledge and understanding can have dire consequences.

At the current time there is a need to integrate the core of permanent staff in order to
build a cohesive unit that can work as a team. The continued improvement of the QCIQA
program through assignment of individual areas of responsibilities would be a primary
goal.

The Laboratory action plan should be rewritten to reflect a realization of the importance
of staff in attaining the goals of the laboratory. One suggestion is presented below.
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Laboratory Program

Action Plan: To provide a comprehensive, timely, high quality service utilizing human
resources and available technology in an efficient manner within existing
[mancial capacity.

Objective:
1) To create an environment that attracts and maintains the proper number

ofhigh quality qualified staff, the correct skill mix ofstaffand
encourages their ongoing professional growth.

2) To provide the HCCSJ and / or the province with comprehensive lab
services and also expand the test menu to provide in province testing.

3) To make available the most appropriate, up to date laboratory
technology ensuring the HCCSS lab program is a leader in Canada.

4) To be benchmarked in the top quartile for productivity within Canada.
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Summary

During our four day visit to the Health Science Center and St. Clare's Mercy sites we
observed a significant amount of Quality Control (QC) and documentation being
performed in all areas of the histology laboratory. We also observed pockets of corrective
actions being taken and documented based on the results of the QC but there is some
disconnection of the information and its use in total quality improvement of the overall
product of the laboratory.

There has been a real effort in areas of the laboratory to determine what are the current
patterns of practice and implementation of these practices. Fixation time and tissue
sample thickness is one of the most obvious applications of this.

The disconnect of the information and the need for corrective action is most likely due to
the instability and movement of staff in and out of the histology laboratory. Staff are
being trained on specific benches to get the most productivity out of their efforts without
knowledge of the whole process. This has been happening for years and has resulted in an
inability to use all the information being collected. A bright note in regards to this is the
training taking place at this time of two new full time permanent employees. They have
started their training at the front end of the histology process, grossing, and have been
progressing through the lab just as a specimen would.

We firmly believe that if the staffmg can be stabilized and the right people are recruited
and retained in permanent positions the lab will be able to develop a whole picture
approach to total quality management.

Compliance

We believe that the laboratory's efforts to date, in regard to the handling of fresh breast
and other specimens, fixation policies/procedures and grossing practices, places them
well in compliance with, and even exceeds, the important pre-analytic portions of the
Canadian Consensus guidelines for HER2/neu testing, the ASCO/CAP guidelines for
HER2 testing and the soon to be published ad hoc committee ER testing guidelines. With
further modifications to the tissue processing and embedding protocols correcting any
potential remaining processing insufficiencies, the effects of poor tissue preparation on
mc testing will be a thing of the past.
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Appendix 1

Routine Overnight Process Schedule

solution concentration Time in Temperature plv Mix
station Minutes DC
1 formalin 10% NBF 60 37 off fast
2 alcohol 70% 45 37 on fast
3 alcohol 80% 45 37 on fast
4 alcohol 95% 45 37 on fast
5 alcohol 100% 45 37 on fast
6 alcohol 100% 45 37 on fast
7 alcohol 100% 60 37 on fast
8 xylene 45 37 on fast
9 xylene 45 37 on fast
10 xylene 60 37 on fast
11 paraffm 45 60 on fast
12 paraffm 45 60 on fast
13 paraffm 45 60 on fast
14 paraffin 45 60 on fast

Biopsy Program

solution concentration Time in Temperature plv Mix
station Minutes DC
1 formalin 10% NBF 15 37 off fast
2 alcohol 70% 20 37 on fast
3 alcohol 80% 20 37 on fast
4 alcohol 95% 20 37 on fast
5 alcohol 100% 20 37 on fast
6 alcohol 100% 20 37 on fast
7 alcohol 100% 20 37 on fast
8 xylene 20 37 on fast
9 xylene 20 37 on fast
10 xylene 20 37 on fast
11 paraffm 30 60 on fast
12 paraffin 20 60 on fast
13 paraffin 20 60 on fast
14 paraffin 20 60 on fast
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station Minutes DC
1 formalin 10% NBF 60 37 off fast
2 alcohol 70% 45 37 on fast
3 alcohol 80% 45 37 on fast
4 alcohol 95% 45 37 on fast
5 alcohol 100% 45 37 on fast
6 alcohol 100% 45 37 on fast
7 alcohol 100% 60 37 on fast
8 xylene 45 37 on fast
9 xylene 45 37 on fast
10 xylene 60 37 on fast
11 paraffm 45 60 on fast
12 paraffm 45 60 on fast
13 paraffm 45 60 on fast
14 paraffin 45 60 on fast

Biopsy Program

solution concentration Time in Temperature plv Mix
station Minutes DC
1 formalin 10% NBF 15 37 off fast
2 alcohol 70% 20 37 on fast
3 alcohol 80% 20 37 on fast
4 alcohol 95% 20 37 on fast
5 alcohol 100% 20 37 on fast
6 alcohol 100% 20 37 on fast
7 alcohol 100% 20 37 on fast
8 xylene 20 37 on fast
9 xylene 20 37 on fast
10 xylene 20 37 on fast
11 paraffm 30 60 on fast
12 paraffin 20 60 on fast
13 paraffin 20 60 on fast
14 paraffin 20 60 on fast
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Appendix 2

The ethical issue of knowing that further patient specimens to be run on the processors
with the contaminated paraffm could be potentially compromised, prompted us to contact
Co-council, B. Coffey at 12:30 On Sunday September 28,2008. We discussed our
concerns with Mr. Coffey, and asked if we would be able to recommend to laboratory
management, that the processing reagents all be changed on Monday before any other
tissue was processed. We were advised to proceed to insure that these tissue samples
were not compromised.

Appendix 3

Laboratory Program

Action Plan: To provide a comprehensive, timely high quality service utilizing available
technology and human resources in efficient manner with existing fmancial
capacity.

Objective:
1) To be benchmarked in the top quartile for productivity within Canada.

2) To provide the HCCSJ and / or the province with comprehensive lab
services and also expand the test menu to provide in province testing.

3) To make available the most up to date laboratory technology ensuring
the HCCSS lab program is a leader in Canada.

4) To insure that there is the proper number of qualified staff, the correct
skill mix of staff and to utilize human resources in an efficient manner.
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