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Introduction

A comprehensive consideration of the categorization,

causes, detection and consequences of diagnostic discrep-

ancies (errors) in surgical pathology (SP) can be uncom-

fortable for both clinicians and pathologists, and probably

explains why the topic is rarely discussed outside case

conferences and multidisciplinary team meetings. In recent

years, audit and quality assurance programs have become

an integral part of SP and have raised awareness amongst

pathologists and resulted in the introduction of various

safeguards such as participation in accreditation and

national external quality assurance schemes. Most clini-

cians are less well acquainted with the causes and detection

of errors in SP. Furthermore, pathologists may use subtle

differences in terminology to convey diagnostic uncer-

tainty but these may be overlooked by clinicians looking

for a definitive diagnosis before formulating a treatment

plan, and this oversight provides further potential for

misunderstanding or error. This editorial aims to summa-

rize the detection and frequency of diagnostic discrepan-

cies; the types of diagnostic discrepancies and their relative

frequency; and to outline the consequences for the patient,

relatives, and the pathology and clinical/surgical teams.

Detection and frequency of diagnostic discrepancies

The definition of diagnostic discrepancies (errors) in SP

and their identification, and frequency, remains contro-

versial [1]. One widely accepted definition is that a diag-

nostic error represents ‘‘the assignment of a pathologic

diagnosis that does not represent the true nature of disease

(or lack of disease) in a patient’’ [2]. However, since SP is a

subjective interpretation of complex visual data, it is dif-

ficult to define a true/correct diagnosis for any given

specimen [1, 3, 4]. ‘‘Expert’’ opinions/diagnoses are known

to harbor significant bias [4]. To paraphrase an observation

of a former US Supreme Court Justice (who was discussing

the position of the Supreme Court in American law), the

‘‘experts’’ do not speak last because they are infallible; they

are infallible because they are the last to speak. Even a

‘‘reasonable standard’’ diagnosis by an experienced general

pathologist will have bias determined by practice patterns,

training, experience, personal anecdotes and human error

[3, 5]. Using clinical outcome as a robust measure of the

true diagnosis of a tissue specimen is impractical and

unreliable [6, 7]. Hence, surrogate measures of error that

assess precision instead of accuracy are widely used [3].

One of the most popular surrogate measures of error is

peer review (double reading) as in departmental audit. To

have potential positive clinical impact, this must be per-

formed soon after the initial diagnosis is made, and ideally

before sign-out [8, 9]. The type of cases selected for peer
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review impacts on the error detection rate. For random

review, a survey of multiple laboratories found a mean

discrepancy rate of 6.7%, of which only 5.4% had mod-

erate-marked effects on patient care [10]. Higher error

detection rates are found when the review is directed at

notoriously difficult lesions such as pigmented skin lesions

[11]. Clinicopathological conferences and seeking a col-

league’s opinion provide an informal peer review and are

useful in preventing or detecting errors in routine practice

[12, 13]. Formal peer review can only reasonably be used

to assess the overall error rate of a department since the

number of cases that would need to be analyzed to accu-

rately assess trends between pathologists is too large to be

reasonable in clinical practice [14]. Double reporting of

malignancies is the standard protocol in many departments

and while it may protect the pathologist, it is somewhat

incongruous since most legal action relates to missed

diagnoses (false-negative cases) [15].

Analysis of the correlation between frozen section and

the final pathology results is an essential component of a

departmental quality assurance program [16]. In three large

studies [17–19], the discrepancy rate ranged from 1.42 to

1.8% and the deferral rate from 4.2 to 4.6%. Sampling

errors accounted for 70% of discrepancies with interpre-

tation errors accounting for 30%. In a large multi-institu-

tional study [17], patient management was unaffected in

74% of discrepant cases and greatly affected in 2.5%. The

utility and diagnostic accuracy of frozen section exami-

nation are related to the tissue involved and are notoriously

poor for thyroid [20, 21].

In head and neck cancer, good correlation between

frozen section analysis of surgical margins and final diag-

nosis is an important goal that is yet to be achieved [22].

There is good correlation between frozen section and per-

manent sections of the same tissue (98.3% accuracy, 88.8%

sensitivity and 98.9% specificity in the study of 420 mar-

gins reported by DiNardo et al. [22]), but poor correlation

between frozen section analysis and the final margins on

the resection specimen. For example, in the same study

[22], only 40% of patients with positive final margins on

the resection specimen were detected by frozen section

biopsy suggesting that the poor accuracy rates are due to

inadequate selection of tissue for intra-operative frozen

section analysis rather than inaccurate sampling of the

frozen specimen. The success of sentinel lymph node

biopsy also relies on high accuracy of the intra-operative

frozen section examination. In a study of 82 cervical sen-

tinel nodes from 31 oral and oropharyngeal cancer patients,

93% sensitivity and 94% negative predictive value rates

were achieved with fine-sectioned frozen tissue analysis

[23]. The value of correlation studies in highlighting dis-

crepancies is exemplified by a study of sentinel nodes in 44

oral cancer patients in which multi-slice frozen section

analysis achieved sensitivity, specificity, overall accuracy,

positive and negative predictive value rates of 90.9, 100,

99.1, 100 and 99%, respectively, compared to corre-

sponding rates of 27.3, 99, 92, 75 and 92.6% for imprint

cytology [24].

Many institutions review outside material on any patient

seen for treatment and this seems a useful check since

reported discrepancy rates of general sign-out cases range

from 1.4 to 11.3% with almost 60% of major discrepancies

resulting in a change in clinical management [25–29].

Female reproductive tract, gastrointestinal tract, head and

neck, skin, and genitourinary tract cases account for 85%

of major disagreements [25, 28]. Dealing with discrepant

cases can be difficult. As a matter of professional courtesy,

the original pathologist should be contacted and told the

reason for the change and whether ancillary studies were

performed, ideally before the amended report is signed out

[28].

Amended report analysis is a further surrogate measure

of error in SP [16]. In general, it is recommended that an

‘‘addendum’’ report is used to convey additional informa-

tion that was not available at the time of issuing the ori-

ginal final report, such as the results of special stains so

long as the additional information does not significantly

alter the intent of the original report. If, for any reason,

there is a significant change in intent of the original report,

then it is recommended that an ‘‘amended’’ (revised, cor-

rected) report is issued. These are intended for urgent

attention of clinicians. As well as clearly stating the revised

diagnosis, an amended report should include a specific

reference to what has changed and the reasons for the

change. In addition, the term ‘‘corrected report’’ may be

used to correct typographical and transcription errors and

changes in the non-diagnostic fields such as patient iden-

tifiers. When used in this way, an analysis of amended and

corrected reports provides useful data. A study quantifying

the number of amended reports issued by 359 institutions

[30] suggested that laboratories should strive to reach the

‘‘best practice’’ value of the 10th percentile (0.22 amended

per 1,000 reports).

Categorization of diagnostic discrepancies

Diagnosis is the determination of the nature of a disease

condition, typically based on the patient’s medical history,

the physical symptoms and signs and often on the results of

laboratory tests and radiological imaging which frequently

precede invasive techniques such as fine needle aspiration

cytology (FNAC) and surgical biopsy. Most clinicians and

pathologists appreciate the benefits and limitations of

cytological diagnosis and are likely familiar with reports of

FNAC-histology correlation studies in the head and neck
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region which highlight the importance of cytopathologist

experience and expertise and that the diagnostic accuracy is

dependent on the site of aspiration with particular diffi-

culties in differentiating reactive lymphoid hyperplasia

from lymphoma and in diagnosing follicular thyroid

lesions [31–33]. A recent study of 191 salivary gland

FNACs from a single academic center [34] reported

79.1% overall accuracy in distinguishing benign from

malignant lesions and the sensitivity for salivary neoplasia

was 89.4%. Hence, when carried out well, FNAC has a

significant role in triaging patients and can reduce unnec-

essary surgeries. Ultrasound guidance allows a cytopa-

thologist to perform FNACs in smaller, non-palpable

lesions and target complex lesions with confidence and

accuracy, thus achieving a better outcome [35]. The

advantages of ultrasound-guided FNAC coupled with on-

site cytology in a one-stop neck mass clinic which allows

immediate assessment of the aspirate and repeated passage,

if necessary, are well recognized and reduced the inade-

quacy rate from 15 to 4% in a recent study of 274 patients

[36]. Even in difficult areas like thyroid pathology, on-site

cytology with routine second opinion review of indeter-

minate biopsies can be helpful and potentially obviate the

need for diagnostic thyroidectomy in 25% of patients

without increasing the false-negative rate [36].

Diagnosis of frozen sections is highly dependent on the

quality of the sections and frozen-final diagnosis correla-

tion studies highlight the potential difficulties and limita-

tions [37]. Indeed, most surgeons consider a diagnosis

based on histological assessment of fixed tissue essential

before embarking on anything but a simple excision

biopsy. The potential pitfalls associated with this ‘‘routine

histological diagnosis’’ merit detailed consideration.

Errors can occur at all stages of the diagnostic process

from misidentification of the specimen through to errors in

report writing and delivery. In some cases, there may be no

clinical consequences. For example, calling a completely

excised benign intradermal melanocytic nevus a piloma-

tricoma has no clinical significance (although it has

implications for the pathologist) and it is likely that such

errors remain undiscovered. Other errors have minor or

major potential to cause harm to the patient, but if dis-

covered early, harm may be averted and the error can be

classified as a ‘‘near miss’’. Actual harm may be classified

as minimal, mild, moderate, severe or unknown [38].

A classification system based on cause is useful in

raising awareness and averting future potential errors.

Foucar [7] described seven groups of errors including

errors due to ‘‘local’’ circumstances that were out of the

pathologist’s control; ‘‘work habit/work environment’’

errors resulting from the working systems of individual

pathologists; and errors due to lack of knowledge or mis-

interpretation (‘‘knowledge-based interpretive error’’) of

the individual pathologist. The remaining groups of errors

were attributable to specialty-wide issues such as errors

due to low diagnostic precision/accuracy and a lack of

knowledge/understanding of specific lesions/conditions.

Awareness, attention to detail and systematic checks can

help eliminate errors due to ‘‘local’’ circumstances. Pro-

viding the pathologist with the means to increase their

concentration and work more deliberately can reduce

‘‘human lapses’’ and other work habit/work environment

errors. Problems due to specialty wide issues can be

addressed in training but by their inherent nature, cannot

easily be eliminated. Studies comparing diagnosis of skin

lesions by general pathologists and dermatopathologists

illustrate the problems of non-specialist diagnosis of diffi-

cult and unusual lesions [39].

Another proposed classification [10] defines discrepan-

cies as a difference between the original interpretation and

the interpretation of the secondary review and then further

classifies the discrepancies by cause—change in patient

information, changes in interpretation, discovery of a

typographical error and so on. Changes in interpretation

may be within the same category of either benign or

malignant, or benign lesions may be classified as malignant

and vice versa [10].

Zarbo et al. [12] proposed a three-step approach to

classification. The first step categorized each error into one

of four general error types or defects, with further subcat-

egorization into specific error type. ‘‘Defect in specimen’’

may be categorized as lost specimen, inadequate size,

erroneous description/measurement, extraneous tissue,

inadequate sampling, and failure to carry out pertinent

ancillary studies such as immunostaining. ‘‘Defect in

identification’’ may concern the patient, the tissue, later-

ality and anatomical location. ‘‘Defect in interpretation’’

may be a false-negative (under-call), a false-positive (over-

call) or misclassification. ‘‘Defect in report’’ may be erro-

neous or missing non-diagnostic information; confusing/

unclear diagnostic information and terminology; errors in

dictation, typing, computer formatting and report delivery.

A recent study [40] has detailed 75 specimen labeling

errors that occurred during the analytical phase of analysis

(that is, within the pathology laboratory). These labeling

errors represented 0.25% of cases, 0.068% of blocks and

0.03% of slides within a single laboratory over an

18-month period. The findings merit detailed consideration

since they provide a worrisome insight into a single type of

‘‘near miss’’. How many similar ‘‘near misses’’ actually

translate into real errors is unknown and cannot readily be

estimated. Of the 75 labeling errors that were detected, 55

(73%) involved the patients name (a patient identification

error), 18 (24%) involved site (a specimen identification

error), and 2 (3%) involved an incorrect label number but

same patient and site. The majority of mislabelings (69%)
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occurred within the gross (cut-up) room, 25% occurred in

the histology laboratory and 6% in the pathology office.

During the gross/cut-up procedure, tissues were placed in

an incorrectly labeled cassette. In the majority of cases, the

labeled cassettes were switched between two sequential

specimens—these were small biopsy specimens in which

prelabeled cassettes had been placed with the incorrect

paperwork and specimen containers by the laboratory

assistant. Errors occurring in the gross room were usually

recognized in the histology laboratory, by a surgical

pathologist or the referring clinician on reading the

patient’s SP report. In contrast, 63% of the 19 errors which

occurred within the histology laboratory involved certified

histology technicians—blocks or sections were incorrectly

matched with the slides that had been labeled by pencil on

the frosted end of the glass slide or the penciled number

had been incorrectly written. The other 37% of the 19

histology laboratory errors involved a laboratory assistant

sticking an incorrect ‘‘permanent’’ label onto the pencil-

labeled slide. Errors occurring within the histology labo-

ratory were most commonly detected by the sign-out

pathologist. The four errors occurring within the pathology

office concerned cases received for review and were due to

an incorrect case number being written on outside slides;

these errors were spotted by the reporting pathologist. It

was judged that 13 of the total 75 errors (17%) would have

resulted in the wrong therapy if they had not been detected.

Interestingly, the reasons for lack of impact in the

remaining 62 errors (83%) included discordance between

patient sex and reported specimen source (prostate gland in

a female patient), diagnosis without subsequent impact on

patient care (cholelithiasis in a patient known not to have

had a cholecystectomy) and incorrect diagnosis identical to

the actual patient diagnosis.

A further prerequisite for an accurate histological

diagnosis is that the histological diagnosis must be made

on appearances that accurately reflect the lesion as a

whole (are truly representative). Poor clinical acumen

may lead to poor selection of the biopsy site; poor sur-

gical technique may result in a specimen that is too small

(in particular, too shallow), crushed or fragmented.

Inappropriate use of marker sutures may destroy critical

features. Laboratory-based sampling errors are well

described [41] and include inadequate dissection/slicing

of the specimen and deficiencies in the selection of tis-

sue for processing. Poor technical skills/expertise may

lead to excessive loss of tissue during production of

thin histological sections. Deficiencies in technique and

inadequate/faulty machinery may result in poor quality

sections that may lead to oversight or misinterpretation by

the pathologist.

Good communication between the clinician and the

pathologist is essential and may prevent misinterpretation

and overt errors. Failure to convey the clinical appearance/

behavior of a lesion may lead the pathologist to make an

inaccurate diagnosis such as ‘‘no evidence of malignancy’’

rather than ‘‘inadequate/non-diagnostic biopsy specimen’’.

The histological report may be erroneous due to typo-

graphical/clerical errors, or misinterpreted due to the use of

unclear/confusing language. Also, there may be a lack of

understanding of the terms favored by individual patholo-

gists. Many pathologists use non-definitive terms such as

‘‘in keeping with’’, ‘‘consistent with’’, ‘‘highly suggestive

of’’, ‘‘favor’’, ‘‘suggestive of’’, ‘‘suspicious of’’, ‘‘reminis-

cent of’’ ‘‘not inconsistent with’’ to convey different

diagnostic ‘‘weight’’. Clinicians may fail to recognize these

subtle differences in terminology that can be used to con-

vey doubt/uncertainty and there is wide variation in indi-

vidual interpretation of phrases in both the groups [42].

Despite calls for adoption of a limited number of descrip-

tive phases that are mutually understood and acceptable

since the mid 1990s, the problem remains. For example, a

more recent study comparing clinician comprehension with

pathologist intent in written pathology reports [43] found

surgeons misunderstood pathologists’ reports 30% of the

time. Familiarity with report format and clinical experience

helped reduce the gap, but paradoxically, sophisticated

improvements to report formatting interfered with com-

prehension and increased the number of misunderstand-

ings. The problem is not confined to clinicians and

pathologists—a survey [44] of terminology interpretation

of what constitutes a diagnosis of cancer by cancer regis-

tries found that pathologists did not intend a definite

diagnosis of cancer in 4 of 13 terms regarded as confir-

matory by cancer registries.

Another problem in interpretation of pathology reports

is that clinicians may fail to appreciate that similar histo-

logical appearances can occur in several conditions but the

pathologist may only mention the condition suggested or

queried on the pathology request form. Numerical certainty

descriptors are an integral part of some quality assurance

schemes [45] but are not generally used in routine diag-

nostic practice where terms such as ‘‘provisional’’ or

‘‘working’’ diagnosis are more commonly employed to

convey diagnostic doubt/uncertainty.

Table 1 shows some of the more common errors seen in

head and neck consultation practice.

Consequences of diagnostic discrepancies

These depend on when and how the discrepancy is dis-

covered and the severity of any clinical effects. General

considerations include legal considerations. There is no

doubt that some pathologists find that their diagnoses and

their formal interpretations are colored by fear of litigation.
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While there are no statistics to back up this assertion,

(private) anecdotal communications make it clear that there

can sometimes be a temptation to say less, or to be less

committed, when the specter of a lawsuit hangs over that

pathologist’s head. Certainly, there is no virtue in a

pathologist overreaching, attempting to make a diagnosis

or propose an interpretation not supported by appearances

of the tissue being examined; but nor is the patient helped

by a pathologist whose fear of the possibility of litigation

makes him or her more reticent about reporting on speci-

mens when those specimens would actually support a more

definitive diagnosis than the one actually proffered to the

clinicians.

A related matter, grounded in the intersection of law and

medical errors, is the matter of extending apologies for

undesirable outcomes. In North America in particular, the

last few years have seen a growing interest in formalizing

the mechanism, both within individual hospitals and at the

state legislative level, for disclosing to patients and

their families the occurrence of medical errors when they

occur, and in some instances offering compensation at the

outset [46, 47]. Indeed, almost three-quarters of US state

Table 1 Representative common errors seen in head and neck consultation service

1. Mistaking benign tangentially embedded squamous mucosal biopsies for invasive well differentiated squamous cell carcinoma

2. Under or over diagnosing verrucous carcinoma

3. Mistaking pseudoepitheliomatous hyperplasia for squamous cell carinoma

4. Confusing spindle cell carcinoma for sarcoma

5. Mistaking metastatic HPV-positive non-keratinizing squamous cell carcinoma of the tonsil or base of tongue in a lymph node for a branchial

cleft cyst or ‘‘branchial cleft carcinoma’’

6. Confusing respiratory epithelial adenomatoid hamartoma for inverted Schneiderian papilloma

7. Mistaking reactive stromal atypia in sinonasal polyps for sarcoma

8. Confusing lobular capillary hemangioma of the sinonasal tract for glomangiopericytoma

9. Failure to recognize allergic mucus or allergic fungal sinusitis

10. Confusing polymorphous low grade adenocarcinoma and epithelial-myoepithelial carcinoma for pleomorphic adenoma

11. Mistaking basal cell adenocarcinoma for sebaceous gland carcinoma

12. Mistaking acinic cell carcinoma as adenoma and cystic acinic cell carcinoma as benign cyst

13. Confusing necrotizing sialometaplasia for low grade mucoepidermoid carcinoma or squamous cell carcinoma

14. Mistaking oncocytic hyperplasia for oncocytoma

15. Failure to recognize variants of myoepithelial neoplasms and how to distinguish whether they are benign or malignant

16. Confusing ameloblastoma of the sinonasal tract for adenoid cystic carcinoma

17. Failure to recognize some of the more aggressive odontogenic cysts such as keratocystic odontogenic tumor (odontogenic keratocyst) and

glandular odontogenic cyst

18. Confusing dental papilla for odontogenic myxoma

19. Under and over diagnosing encapsulated follicular-derived thyroid neoplasms

20. Mistaking middle ear adenoma (carcinoid) for metastastic adenocarcinoma or, at times, for even extramedullary plasmacytoma

21. Confusing paraganglioma of the middle ear for granulation tissue

22. Mistaking atypical carcinoid of larynx for paraganglioma

23. Confusing large cell neuroendocrine carcinoma of the larynx for atypical carcinoid

24. Mistaking small cell neuroendocrine carcinoma of the larynx for undifferentiated carcinoma

25. Mistaking atypical carcinoid of the larynx for adenocarcinoma not otherwise specified

26. Confusing atypical carcinoid of the larynx for typical carcinoid

27. Mistaking basaloid squamous cell carcinoma of the larynx for small cell neuroendocrine carcinoma

28. Confusing small cell neuroendocrine carcinoma for Merkel cell carcinoma

29. Mistaking basaloid squamous cell carcinoma for adenoid cystic carcinoma

30. Confusing basaloid squamous cell carcinoma for adenosquamous carcinoma

31. Mistaking acantholytic squamous cell carcinoma for adenosquamous carcinoma

32. Confusing adenosquamous carcinoma for mucoepidermoid carcinoma

33. Confusing fibrous dysplasia, ossifying fibroma and periapical cemento-osseous dysplasia

34. Mistaking chondrometaplasia for chondroma and low-grade chondrosarcoma

35. Confusing spindle cell lipoma/pleomorphic lipoma for liposarcoma

36. Mistaking adamantinomatous craniopharyngioma for epidermoid cyst or dermoid cyst
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legislatures have enacted ‘‘apology laws.’’ At the risk of

oversimplifying, these laws exclude expressions of sym-

pathy after accidental harmful events as proof of liability.

Ideally, such a strategy would reduce the number of

lawsuits which are either frivolous or driven by anger;

information is still being collected to establish whether or

not this is actually the case. Insofar as pathologists are

concerned, the ordinary gap between those pathologists and

the patients (as the pathologists do not deal directly with

patients in most instances) makes it harder to see how the

‘‘apology’’ movement will affect pathology practice. It may

be that the patient’s clinicians could be deemed the sur-

rogates of the pathologists, delivering sympathy and the

offer of compensation to patients who have been harmed

by pathology errors (which is likely what happens most

often, at present). Alternatively, this may provide an

impetus for pathologists to step out from behind their

laboratory doors and take a more direct role, at least in this

particular situation, in dealing with patients face-to-face.

The media is apt to create concern about the accuracy of

diagnosis in SP and cytopathology. Detailed analysis of the

medical literature cited by the media shows that ‘‘painting

the big picture’’ and ‘‘hitting the highlights’’ can be pro-

foundly misleading [48]. For example, much attention has

been focused on the accuracy of FNAC, with the media

misrepresenting FNAC as the ‘‘definitive’’ diagnosis rather

than the ‘‘triage’’ or ‘‘working’’ diagnosis and portraying

FNAC-surgical biopsy discrepancies as major ‘‘headline’’

diagnostic errors indicative of pathologist incompetence.

The clinically significant diagnostic (cognitive) error rate

in SP reported in the literature varies from 0.26 to 1.2%

when uncovered by prospective review of all cases or

discovered on review of a random sample of cases [49].

Medical negligence claims against pathologists are still

relatively uncommon but have increased steadily in recent

years and often result in substantial damages [50]. The

judicial system defines ‘‘error’’ as patient injury resulting

from medical negligence. The four standards that must be

justified to establish the validity of a medical negligence

claim are duty, breach (negligence), causation of injury

(proximal cause) and damage [51, 52].

The duty incumbent upon the reporting pathologist is

accurate, specific and timely reporting of a biopsy or

resection specimen. Errors in interpretation can be directly

attributable to the pathologist. In addition, errors may result

from events that are indirectly under the pathologist’s

control and may constitute vicarious liability. A pathologist

recognizing that poor technical quality may impact on slide

interpretation and failing to correct the technical deficiency

may have exercised negligent supervision. The demon-

stration of breach (negligence) is the failure to execute the

accepted standard of care as defined by expert testimony.

Standard of care is the professional behavior expected of a

diligent, careful and informed physician, and is a national

standard, often equated with ‘‘best practice’’. For causation

of injury, it must be shown that the failed standard of care

has somehow resulted in a patient injury which would not

have occurred had the appropriate care been given. Injury

consequent to pathological misdiagnosis may result in

inappropriate treatment or delay in diagnosis. Damage is

the injury sustained by the patient as a direct result of the

error resulting from failure to meet the standard of care.

The plaintiff’s case will fail if all four issues cannot be

shown to be operative (burden of proof) [51, 52].

For multiple and complex reasons, analysis of successful

claims for damages can only be regarded as an approximate

indicator of clinically significant SP errors, but, neverthe-

less, it reveals some interesting findings. A review of 355

pathology claims reported to an American physician-

owned professional liability insurance company from 1998

to 2003 [49], found 14% of SP claims showed no particular

pattern relating to specimen type, diagnostic category, or

diagnostic error (‘‘random’’ errors) while over 85% fell into

repetitive patterns of specimen type or diagnostic category

suggesting ‘‘systematic’’ errors. Overall, 63% of these

claims involved a false-negative diagnosis of malignancy

and 22% a false-positive diagnosis. The majority of sys-

tematic claims involved melanoma, breast and gyneco-

logical pathology. Operational errors accounted for 22

(6.5%) of the total 335 claims. Specimen mix-ups

accounted for 59% of operational errors, followed by lost

biopsies, specimen contamination (‘‘floaters’’ and ‘‘pick-

up’’), mislabeled biopsy sites and a transcriptional error

(failure to type ‘‘no’’ in front of ‘‘malignant cells identi-

fied’’). Seven (2%) of the 355 claims involved false-neg-

ative diagnoses of malignant salivary gland tumors.

Metastatic squamous cell carcinoma misdiagnosed as

branchial cleft cyst and failure to diagnose extranodal

lymphoma in the nasopharynx were also mentioned as

occasional claims in the false-negative category.

Although the psychological sequelae of false-positive

recall in breast screening has been widely reported [53–55],

there appears to be less information on the effects of false-

negative tests and delayed diagnosis. Moreover, there is a

dearth of information on the psychological effects of any

type of incorrect or delayed pathology diagnosis in head

and neck patients. This is understandable given the sensi-

tive and ethically fraught nature of incorrect or delayed

diagnoses, and their relative rarity in head and neck

pathology. Most head and neck patients are anxious fol-

lowing a biopsy and want to know the result as soon as

possible. In general, delays are either due to human error

and unforeseen technical failures, or the difficulty of the

case, and can be inconvenient and frustrating for the

pathologist and clinician. For the patient and their relatives,

an unexpected delay or a request for a repeat biopsy also
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means heightened anxiety and uncertainty. The long-term

effects of a delayed diagnosis probably depend on the

biopsy findings. A delayed diagnosis of malignancy may

result in anxiety over unnecessary progression of the dis-

ease before treatment and the possible consequent changes

in the treatment plan. If the disease has advanced, it may no

longer be curable or the quality of life may be diminished

by radiotherapy and/or chemotherapy. In addition, there is

the possibility of a claim for medical negligence. Victims

of misdiagnosed cancer are entitled to compensation for

their ‘‘increased risk of harm’’ due to the delayed diagnosis,

in addition to damages for their pain and suffering, loss of

normal life, and medical expenses caused by the medical

negligence [51, 52].

The effects of errors on the pathology and clinical/sur-

gical teams are complex. Personnel directly involved may

suffer a loss of confidence, anxiety and stress, feelings of

guilt, and may require remedial education or re-training

which can have further ramifications. Again, there is a

dearth of evidence-based data which likely reflects the

reluctance of pathologists to verbalize their concerns with

colleagues or seek professional help. Fears of an impending

outside review of cases may cause distress for weeks or

months and may result in suspension from the workplace

while the review is carried out. Settlement of claims for

negligence can take years and even if settled out of court,

are costly in terms of psychological distress, time and

money for the patient and relatives, the pathologist/

pathology team and other hospital personnel, expert

medical witnesses, and so on. The effects of manpower

shortages and the occurrence of stress and burn-out have

been studied in healthcare workers in general [56], and in

surgeons [57] and oncology employees [58], but equivalent

data for pathologists is not readily available.

Reduction of errors

Improving the quality of SP diagnosis is hugely important.

In the United Kingdom, pathology reports are involved in

70% of episodes of patient care within the National Health

Service. In the United States, in oncology alone, around 1.5

million patients each year have their diagnosis established

by pathological interpretation of a tissue sample [59].

Millions more patients have a biopsy to rule out cancer.

The paramount goal should be to prevent errors occurring

[60]. The medical profession favors confidential reporting

of errors and near-misses in an attempt to identify types

and patterns of occurrence which should ultimately

improve safety and reliability. All healthcare workers

responsible for specific tasks must be properly educated

and motivated to perform those tasks with as few errors

as possible. There must be written protocols detailing

responsibilities including contingencies when those

responsibilities are not met. Successful completion of tasks

should be documented especially when processes involve

several sequential stages. The opportunity for making

errors must be reduced by removing unnecessary stages/

processes, and the timely introduction of new technology

such as bar codes and radio frequency chip devices. Nev-

ertheless, despite all efforts, it is inevitable that some errors

will occur. Hence, it is essential that checks are in place

and routinely carried out even though they may seem lar-

gely redundant. Every member of the healthcare team must

be aware that therapeutic decisions involving surgery are

irrevocable and the potential damage caused by inappro-

priate surgery is irreversible. Clinicians have an essential

role in SP error reduction by efficient test ordering; pro-

viding accurate, pertinent clinical information; procuring

high-quality specimens and ensuring that they reach the

laboratory quickly and in good condition; promptly fol-

lowing up test-results; effectively communicating concerns

about potentially discrepant diagnoses; and advocating

second opinions on the pathology diagnosis in specific

situations [59, 60]. The responsibility for following up test

reports, and in particular, interpreting the findings should

not fall on junior staff. The importance of reading the

complete pathology report carefully, checking the meaning

of words and terms, if necessary, must be emphasized

during training and become the absolute routine. Regular

clinicopathological conferences should be encouraged

since they help break down the barriers between clinicians

and pathologists and allow better understanding of the

difficulties facing each team.
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