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To prevent error is sign of triumph: Quality control in surgical pathology
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A B S T R A C T

The measurement of quality matrix has become increasingly important in current health care environment.
Quality management system have been recommended by accreditation bodies to reduce errors in surgical
pathology but there is strong need of standardization so that errors are kept to minimal thereby improved
patient care. The histopathology report influences patient treatment decisions and therefore a good
histopathology report should be reliable, timely, addressing to clinician demand. Any error has lethal
consequences for patients. The paper gives a lucid review of quality control in histopathology.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)

1. Introduction

The concept of quality control is an established, recognized
aspect of laboratory medicine with deep roots in hematology
and biochemistry which have quantitative data.1 It
is relatively new in histopathology where the reports
contain interpretation, clinical judgment and explanations.
Anatomic pathology by virtue of its complex nature and
manual interventions is highly prone for errors and the
descriptive nature of reports with subjectivity makes quality
control in histopathology a daunting task. There are studies
in literature to suggest that anatomic pathology errors have
grave consequences on patient prognosis as illustrated by
National Academy institute of Medicine, USA.2 Surgical
pathology is now armed with Immunohistochemistry and
molecular techniques. A good pathology report is one that is
reliable, timely and address to clinician demand. Any error
has lethal consequences for patients and therefore all quality
control measures are targeted to strengthen histopathology
in order to deliver an accurate complete and timely report.

The joint commission on accreditation of health
care organization issued patient safety goals3 including
patient identification and communication which apply
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to histopathology as well. Quality management system
should be in place for each laboratory to ensure quality
performance. It covers quality assurance, continuous quality
improvement and quality control as key ingredients.4

The quality control in histopathology like other disciples
of pathology involve three phases: Pre analytical, Analytical
& Post analytical phase.

2. Pre analytical phase (Table 1)

The pre analytical phase encompasses all processes that are
involved up to submission of stained slides for microscopic
examination by pathologist. It is show in many literature
studies that this phase of testing harbors majority of errors,5

the frequency varying from 53.3%6 to 92.9%.7 In a study
by Shalinee Rao et al on 18,626 tissue sections over 34
month period it was found that out of 113 errors 92.9%
errors belonged to pre analytical phase with the most
common error been wrong labeling of slide.7 The errors
in pre analytical phase can seriously jeopardize quality of
histopathology report.8

The critical element in pre analytical phase is:9

1. Specimen fixation
2. Specimen delivery
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3. Specimen identification
4. Patient identification
5. Adequacy of clinical history
6. Accessioning errors

Every laboratory should have a standard operating
procedure (SOP) for accession, identification, rejection,
processing of tissue samples and whenever possible must
be documented, displayed in laboratory and brought in
acquaintance of all staff members, this shall prevent
occurrence of errors.1,4,10

2.1. Sample collection & accessioning

Each laboratory should have clear written guidelines for
sample acceptance, repetition and accession. The laboratory
should ensure that the biopsy material received should be
in appropriate container and fixative as well as in quantity.
There should be a predesigned referral form which should
be available to all at point of specimen collection. The
self designed ‘referral form’ helps in reducing errors like
wrong identification of anatomic location or laterality (right
vs. left) as well as wrong identification of patient.11 Once
the laboratory receives the biopsy examination request,
adequate check mechanism for appropriate sample in
fixative, relevant clinical history, radiological findings if
available, demographic details of patient, assignment of
unique laboratory identifier (bar code label, auto labeling
system or tissue Tek system), entry of specimen in log book
and sample accession formalities must be done as early
as possible. Inadequate clinical and imaging information
leads to delay in delivery of reliable histopathology report
as emphasized in study by Nakhleh et al.12

2.2. Grossing

Systematic gross description, an elaborate dissection
(especially for large specimens with lymph nodes) is crucial
for correct diagnosis. The specimen needs to be carefully
handled, adequately and properly grossed as these pre
analytical steps once neglected could compromise reporting
and could not be further rectified resulting in inadequate
diagnosis.11

2.3. Tissue processing and embedding

The instruments and equipments used in histopathology
should be of sufficient quality with periodic calibration. It
is crucial for laboratory to give adequate sufficient time
for processing ensuring completeness and not rushing with
the steps as inadequately processed specimen will not
fetch optimal results. Under fixation and over fixation both
leads to compromised quality, simultaneously prolonged
contact with reagents should be avoided. The changing of
chemicals used in processing should be planned through.
This could only be achieved if the number of tissue

passed everyday is recorded and a compulsory change
of chemicals is initiated once a pre determined limit is
reached. Each and every step of changing chemicals for
Deparafinization, staining, dehydration and clearing should
be done in above mentioned steps. Paraffin bath, water bath
and slide warming table used should be of standard quality
with periodic calibration and daily temperature recording.

Good microtome6 is the key for section cutting which
should undergo periodic calibration and servicing. The
problem of inconsistency in section thickness can be
overcome by using disposable knife.

2.4. Staining

Laboratory should use standardized staining protocols for
routine and special stains. It is extremely essential to use
positive and negative controls in Immunohistochemistry.
For routine Hematoxylin and eosin staining the control
slide should have tissue having both hematoxyphilic and
eosinophilic affinity like cervix or fibroadenoma 11. The
standard practice is to cut multiple sections and keep them
for later use as it removes any variations related to type
of tissue. It is recommended to first stain the control
slide and later the entire batch, with documentation of
control slide characteristics like staining quality. In the same
fashion known positive and negative control slides are to be
employed in Immunohistochemistry.

2.5. Mounting & Labeling

Mounting should be done using good quality chemicals
(DPX) and the label affixed should be of appropriate size
so that it neither projects beyond the slide nor covers the
tissue section. The numbering on the slide should be legible.
As far as possible the use of bar code is beneficial as it
prevents misidentification errors and one may incorporate
details like name of patient, name of laboratory, date and
unique identifier by laboratory.7,9

Table 1: Preanalytical phase
Patient misidentification
Specimen identification
Collection and fixation of specimens
Clinical history
Transport
Accessioning

3. Analytical phase (Table 2)

In analytical phase the pathologist is the sole pilot, with their
knowledge, judgmental abilities, experience and conscious
mind strive to provide a good accurate diagnosis. This
phase is prone for errors due to subjective nature of
reports and interpretation.13,14 The literature studies have
shown lack of consensus among pathologists for range
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of specimen types varying from 4%15 to 42.1%,6 even
the same pathologist can produce different report when
examining same specimen on different occasion.16–18 There
could be other potential sources of errors in analytical phase.
In a study by Troxel et al19 the most common error was
missing out malignancy ie. False negative report was in a
range of 63% of all errors. Wrong grading, misclassification,
assessment of margin and base, vascular or perineural
invasion20 are potential areas that frequentlu produce
erroneous reports as evidenced in literature studies.21,22

The levels of errors in diagnostic laboratory can be
monitored by audit.23 Audit helps us to assess turnaround
time, staining quality and overall workload. The American
Association of Directors of Anatomic and Surgical
Pathology recommended different types of audits.24

like: review of cases by colleagues (intradepartmental
consultation), re reporting of random samples (random
case reviews), case selection on clinical basis to ensure
consistency in diagnosis and reporting (clinical indicator
audit), review of cases (clinic pathological meetings),
inter institutional review, surgical pathology turnaround
time, specimen adequacy audit, lost specimens audit
and accreditation with participation in external quality
assessment schemes.

For resource limited countries and where laboratory
is run by single pathologist it is recommended to go
for random blinded review of reported cases, external
consultation, expert review and active participation in
continued medical education programs. In a study by
Lind et al,25 the errors were classified into two types.
The first type were oversight error 57% were pathologist
missed significant pathology and misinterpretation errors
43.7% were pathological changes were incorrectly
interpreted. Similar study from Southampton by Ramsay
et al26classified oversight and interpretation errors
and concluded that these errors were more frequent in
occurrence where large batches of surgical specimens
were reported. Peer review and inter departmental clinic
pathological meeting are useful for minimizing analytical
errors.27,28

Last but not the least is the issue of timely diagnosis
referred as turnaround time i.e. the time passing from
receiving the surgical specimen in pathology laboratory and
releasing the final report.29 The college of American college
of Pathologists suggested that 90% of surgical pathology
reports must be released in 2-3 days.30 It was also advised
that each pathological laboratory must establish its routine
specimen reporting turnaround time. Volmar et al31 in their
study found that larger specimens require higher time for
reporting in comparison to smaller biopsies and for cases
involving cancer specimens.

Table 2: Analytical phase

Diagnostic accuracy
Interpretation of morphological findings
Use of standardized terminology
Clinical correlation
Confirmatory tests
Secondary review
Intra operative frozen concordance with routine
histopathology
Quality of histology section
Loss of specimen in processing
Labeling of block and slide
Turnaround time
Audit
Turnaround time
External quality assessment scheme

4. Post analytical phase (Table 3)

The post analytical phase involves activities following
analytical phase and include preparation and delivery of
reports, storage of reported specimen for specified retention
period as per local guidelines and safe disposal of specimen
thereafter.32 Some common errors of this phase include
reports with wrong validation data, delayed turnaround
time, wrong/ missing information unrelated to pathological
report and typing errors.33 If the facilities are available
every effort should be made to store blocks and slides
for indefinite period of time.34 The retention period for
specimen is a matter of debate and there is need for
consensual national guidelines for uniformity across the
country.1,35

Finally as the interpreting comment is not always
consistent among histopathologists a highly structured
reporting approach is generally adopted taking into account
a note on: demographic information, gross description,
microscopic description, intra operative consultation (if
present), final diagnosis and general considerations with
advice if any.

Table 3: Post Analytical phase

Proof reading
Report completion
Report delivery
Communication of critical results
Communication of ancillary findings

5. Conclusion

The histopathology report influences majority of patient
treatment decisions and therefore plays vital role in patient
care. Quality is not an overnight success it is rather
continual improvement and developing a habit of doing
things accurately, in a timely manner. Every laboratory
should establish quality system in histopathology to enhance
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quality of histopathology reports at par with international
standards so that best patient care with minimal errors is
delivered.

6. Conflict of Interest

None.

7. Sources of Funding

None.

References
1. Iyengar JN. Quality control in the histopathology laboratory: an

overview with stress on the need for a structured national external
quality assessment scheme. Indian J Pathol Microbiol. 2009;52:1–5.

2. Kohn L, Corrigan J, Donaldson M. To err is human: Building a safer
health system. Washington DC: National Academics Press; 2000.

3. Joint Commission on Accreditation of Healthcare Organization.
National Patient Safety Goals;Available from: http://www.jcaho.org/
accreditedorganization/patientsafety.

4. Bancroft JD, Gamble M. Theory and Practice of Histological
Techniques. London: Churchill Livingstone; 2008.

5. Wiwanitkit V. Types and frequency of preanalytical mistakes in the
first Thai ISO 9002:1994 certified clinical laboratory, a 6 – month
monitoring. BMC Clin Pathol. 2001;1(1):1–5.

6. Tosuner Z, Gucin Z, Kiran T, Buyukpinarbasili N, Turna S, Taskiran
O, et al. A six sigma trial for reduction of error rates in pathology
laboratory. Turk J Pathol. 2016;32(3):171–7.

7. Rao S, Masilamani S, Sundaram S, Duvuru P, Swaminathan R.
Quality Measures in Pre-Analytical Phase of Tissue Processing:
Understanding Its Value in Histopathology. J Clin Diagn Res.
2016;10(1):EC07–11.

8. Sharif MQ, Mushtaq S, Mamoon N, Jamal S, Luqman M. Clinician’s
responsibility in pre-analytical quality assurance of histopathology.
Pak J Med Sci. 2007;23:720–3.

9. Association of Directors of Anatomic and Surgical Pathology,
Recommendations for Quality Assurance and Improvement in
Surgical and Autopsy Pathology. Am J Clin Pathol. 2006;126(3):337–
40.

10. Culling CF, Allison RT, Barr WT. Cellular Pathology Technique.
London: Butterworth pub; 1985.

11. Jose M, Adyanthaya S. Quality and safety aspects in histopathology
laboratory. J Oral Maxillofac Pathol. 2013;17(3):402–7.

12. Nakhleh RE, Gephardt G, Zarbo RJ. Necessity of clinical information
in surgical pathology: a College of American Pathologists Q-Probes
study of 771 475 surgical pathology cases from 341 institutions. Arch
Pathol Lab Med. 1999;123(7):6159.

13. Jose M, Adyanthaya S. Quality and safety aspects in histopathology
laboratory. J Oral Maxillofac Pathol. 2013;17(3):402–7.

14. Santana MF, Ferreira LCL. Diagnostic errors in surgical pathology. J
Bras de Patologia e Med Laboratorial. 2017;53(2):124–33.

15. Samulski TD, Montone K, LiVolsi V, Patel K, Baloch Z. Patient
Safety Curriculum for Anatomic Pathology Trainees. Adv Anat Pathol.
2016;23(2):112–7.

16. Cocker J, Fox H, Langley FA. Consistency in the histological
diagnosis of epithelial abnormalities of the cervix uteri. J Clin Pathol.
1968;21(1):67–70.

17. Buckley CH, Butler EB, Fox H. Cervical intraepithelial neoplasia. J
Clin Pathol . 1982;35(1):1–13.

18. Ismail SM, Colclough AB, Dinnen JS, Eakins D, Evans DM, Gradwell
E, et al. Observer variation in histopathological diagnosis and grading
of cervical intraepithelial neoplasia. BMJ. 1989;298(6675):707–10.

19. Troxel DB. An insurer’s perspective on error and loss in pathology.
Arch Pathol Lab Med. 2005;129(10):1234–6.

20. Zarbo RJ, Meier FA, Raab SS. Error detection in anatomic pathology.
Arch Pathol Lab Med. 2005;129(10):1237–45.

21. Morson BC. Histopathology reporting in large-bowel cancer. BMJ.
1981;283(6305):1493–4.

22. Foucar E. Do pathologists play dice? Uncertainty and early
histopathological diagnosis of common malignancies. Histopathol.
1997;31(6):495–502.

23. Ramsay AD. Errors in histopathology reporting: detection and
avoidance. Histopathol. 1999;34(6):481–90.

24. Association of Directors of Anatomic, Surgical Pathology
Recommendations on quality control and quality assurance in
anatomic pathology. Am J Surg Pathol. 1991;15:1007–9.

25. Lind AC, Bewtra C, Healy JC, Sims KL. Prospective Peer Review in
Surgical Pathology. Am J Clin Pathol. 1995;104(5):560–6.

26. Ramsay AD, Gallaghen PJ. Local audit of surgical pathology: 18
months experience of peer review based quality assessment in an
English teaching hospital. Am J Surg Pathol. 1992;44:10–5.

27. Cocker J, Fox H, Langley FA. Consistency in the histological
diagnosis of epithelial abnormalities of the cervix uteri. J Clin Pathol.
1968;21(1):67–70.

28. Morson BC. Histopathology reporting in large-bowel cancer. BMJ.
1981;283(6305):1493–4.

29. Patel S, Smith JB, Kurbatova E, Guarner J. Factors that impact
turnaround time of surgical pathology specimens in an academic
institution. Human Pathol. 2012;43(9):1501–5.

30. Novis DA, Zarbo RJ, Saladino AJ. Interinstitutional comparison of
surgical biopsy diagnosis turnaround time: a College of American
Pathologists Q-Probes study of 5384 surgical biopsies in 157 small
hospitals. Arch Pathol Lab Med. 1998;122(11):951–6.

31. Volmar KE, Idowu MO, Souers RJ, Karcher DS, Nakhleh RE.
Turnaround Time for Large or Complex Specimens in Surgical
Pathology: A College of American Pathologists Q-Probes Study of 56
Institutions. Arch Pathol Lab Med. 2015;139(2):171–7.

32. Berte LM. Laboratory Quality Management: A Roadmap. Clin Lab
Med. 2007;27(4):771–90.

33. Karki S. Errors : Detection and minimization in histopathology
laboratories. J Pathol Nepal. 2015;5(10):859–64.

34. Rosai J. Ackerman’s Surgical Pathology. vol. 1. St. Louis: Ackerman’s
Surgical Pathology; 1996.

35. Hollensead SC, Lockwood WB, Elin RJ. Errors in pathology and
laboratory medicine: Consequences and prevention. J Surg Oncol.
2004;88(3):161–81.

Author biography

Rateesh Sareen Consultant

Anurag Govil Senior Consultant & Head

G N Gupta Senior Consultant & Head

Cite this article: Sareen R, Govil A, Gupta GN. To prevent error is
sign of triumph: Quality control in surgical pathology. IP Arch
Cytol Histopathology Res 2020;5(3):262-265.

http://www.jcaho.org/ accredited organization/patient safety
http://www.jcaho.org/ accredited organization/patient safety

	Introduction
	Pre analytical phase  (Table 1)
	Sample collection & accessioning
	Grossing
	Tissue processing and embedding
	Staining
	Mounting & Labeling

	Analytical phase  (Table 2)
	Post analytical  phase (Table 3)
	Conclusion
	Conflict of  Interest
	Sources of  Funding

