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Diagnostic 'Errors' in a Single Urogenital Pathology Unit
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Abstract: To understand better the factors that contribute to diagnostic errors in urogenital pathology units, as part of our
ongoing research into urogenital cancers, from a consecutive series of 6304 histologic reports for the years 2003 to 2006
we selected for review those containing more than one evident error. We reviewed 1746 urogenital histopathologic diag-
noses, 1459 (83.56%) referred to biopsies and 287 (16.43%) to surgical specimens. Of the 1746 reports reviewed, 1643
diagnoses (94.10%) were in agreement and 103 (5.89%) in disagreement with the reviewer’s rating. Among these 103 di-
agnoses, 77 (70.75%) had justifiable and 27 (26.21%) unjustifiable discordances. Of these 27 discordances, 23 were un-
justifiable discordances containing errors with consequences that affected patient management. The poor diagnostic effi-
ciency found in a single anatomopathological unit raises concern and suggests considerable room for improvement. Effi-
ciency could be substantially improved if pathological services strictly applied the existing international measures for

quality control.
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INTRODUCTION

Medical errors are found at all levels of patient care:
47.7% are surgical and 52.3% non surgical (Gallagher NEM
2007 [1] (Graber JQPS 2005) [2]. About 5-10% of medical
errors are detected during autopsy. In many patients the im-
mediate cause of death is an underdiagnosed [3]. The esti-
mated discordance between clinical and autopsy diagnoses
of malignant neoplasms reaches 44% (Burton JAMA 1998)
[3]. The diagnosis of many diseases is based almost exclu-
sively on histologic or cytologic evaluation (Raab Cancer
2005) [4]. The choice of treatment often depends largely on
the histopathologic assessment of tissues. Even if no studies
have definitively assessed the effect of diagnostic cancer
errors on patient outcome a delayed, omitted, wrong or in-
complete histo-cytologic report may lead to incorrect patient
management plans and delays in treatment or implementa-
tion of incorrect treatment regimens. A delayed histo-
cytologic report can cause a patient physical as well as psy-
chological stress (Raab Cancer 2005) [4] (Raab CLM 2004)
[5] (Clary AJCP 2002) [6]. Numerous studies have docu-
mented a lack of consensus amongst pathologists for a range
of specimen types (Raab APLM 2005) [7]. The same pa-
thologist can also examine the same specimen on various
occasions but produce different reports (Raab APLM 2005)
[71.

The frequency of anatomic pathology errors ranges from
1-43% (Raab APLM 2005) [7]. The effect of these errors is
unknown mainly owing to the lack of uniform measurement
processes and pathologists’ fear that their errors could have
medico-legal implications, thus causing their suspension, and
ultimately destroying their professional reputation and pri-
vate life (Lesna JCP 1998) [8]. In the diagnosis of cancer
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these errors reach about 11.8% (Raab Cancer 2005) [4]
(Raab CLM 2004) [5] (Raab APLM 2005) [7] (Nodit AJCP
2005) [9] (Grzybicki AJCP 2005) [10]. In various countries,
health care organizations are developing standard programs
and laws designed to reduce error and improve patient
safety. Many have also implemented an educational cam-
paign that encourages hospitals to integrate their risk man-
agement, patient safety, and quality programs (Nodit AJCP
2005) [9] (Grzybicki AJCP 2005) [10] (NQF 2007) [11]
(Becher HA 2001) [12] (Joannidis JGIM 2001)[13] JCAHO
JQI 1998 [14] (Kizer MGM 2001) [15] (Meyer HSR 2001)
[16] (Meyer AIM 2001) [17] (Leape JtCJQI 2000) [18] Sil-
ver JtCJQI 2000) [19] (Stump AJHSP 2000) [20]. The proc-
esses by which these standards are monitored differ accord-
ing to the geographical and political contexts.

To maintain standards of medical care, in Italy, the
Health Ministry introduced the UNI EN ISO 9001-2000 Sys-
tem Quality Certificate, an award given to health care struc-
tures that meet the required quality criteria (Marucci
Pathologica 1999) [21]. According to the concept of clinical
governance every operative unit (OU) in a hospital should
institute a service of risk management that collects the “incident
reporting” and integrates their clinical risk-management, patient-
safety and quality programs (continuing accredited professional
education, randomly organized quality improvement re-
views, standardized assessment, and licensure on entry to
practice) (Klass NEJM 2007) [22].

A program of quality control (QC) and assurance is es-
sential to reduce diagnostic errors. In pathologic anatomy,
similarly to other fields of medicine, errors probably arise
from multiple factors (Reason BMJ 2000) [23] (Reason
QHC 2001) [24] (Gallagher NEJM 2007) [25]. Institutes of
pathologic anatomy use several methods to detect errors
(Raab Cancer 2005) [4]; (Nodit AJCP 2005) [9] (Grzybicki
AJCP 2005) [10] (Ramsay Histopathology 1999) [26]. The
most commonly used is the secondary review, in which a
second pathologist reviews slides previously examined by
the first [5]. Even though many institutes admitted recogniz-
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ing the sources of these errors the percentage of errors re-
mained constant in the ensuing years, mainly because only
few hospitals currently apply the regulations even though
physicians generally endorsed the importance of disclosing
harmful errors to patients and institutions (Klass NEJM
2007) [22] (Reason BMJ 2000) [23] (Reason QHC 2001)
[24] (Gallagher NEJM 2007) [25] (Ramsay Histopathology
1999) [261l (ADASP AJSP 1991) [27] (AJCC Cancer Staging
Manual 6" Ed 2002) [28].

In Italy, only few institutions have implemented QC in
pathologic anatomy services (Marucci Pathologica 1999)
[21]. Before implementing QC and audit, hospitals need pre-
cise information on the incidence of diagnostic errors or dis-
crepancies or both accruing in their pathologic anatomy serv-
ices.

As part of our ongoing research project investigating the
pathogenetic mechanisms underlying urogenital cancers
(Gandini CR 2003) [29] (Gentile IJIP 2006) [30] (Cardillo
AR 2006) [31] (Patraki IJIP 2007) [32], in this study we
sought to understand possible factors contributing to anat-
omic pathology errors in one of the five pathologic anatomy
services belonging to an Italian university hospital, and to
investigate the clinical impact of anatomic pathology errors
on patient care, therapy and outcome. To do so, from a con-
secutive series of 6304 urogenital histologic reports for the
department for the years 2003 to 2006 we selected for review
those containing potential errors and diagnostic discrepan-
cies and calculated the percentage of diagnostic errors. To
have a more complete idea of the specific problems inherent
to a service of urogenital pathology, we focussed our review
on the urogenital system.

MATERIAL AND METHODS

From a consecutive series of 6304 final diagnostic histo-
pathologic reports related to the diagnosis of urogenital tu-
mors recorded from February 2003 to June 2006 in a Service
of Pathologic Anatomy at the “Sapienza” University, Rome
(Italy) and drawn up by two primary pathologists together
with the head of the service, we selected for study 1746 re-
ports for which an initial reading disclosed more than one of
the following errors: incorrect identification of patients or
incomplete clinical history, secretarial typing errors, discrep-
ancies between macroscopic and microscopic diagnoses, and
histotype or tumor node and metastases (TNM) staging omit-
ted. We then reclassified, graded and staged all the tumors
according to the classification of the American Joint Com-
mittee on Cancer 2002 and the WHO 2002 and 2004 (Hum-
phrey ASCP 2003) [33] (Eble IARC 2004) [34] (Murphy
AFIP 2004) [35] (Fuhrmann AJSP 1982) [36] (Bostwick
USP 1997)[37]. Of the 1746 urogenital histologic reports
selected for review 1459 (83.56%) referred to urogenital
biopsies and 287 (16.32%) to urogenital surgical specimens.
The 1746 urogenital pathology reports reviewed referred to
the following anatomic sites: 1152 to prostate, 550 to blad-
der, 52 to kidney, 62 to testis, and 24 to penis and 1 to the
adrenal gland. To identify the type of diagnostic error, and
the diagnostic step involved we evaluated the following vari-
ables: the mean time of final report from tissue reception to
report transcription (in days); incorrect identification of pa-
tients or incomplete clinical history; adequacy of sample
size; secretarial typing errors; technical problems (sample
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fixation, cutting and staining) and the final diagnostic report
(signed by the primary pathologist or by both primary and
consultant pathologists) given to the patient’s physician. We
then calculated the percentage of diagnostic errors. In accor-
dance with previous Italian studies (Marucci Pathologica
1999) [21] we grouped differences of opinion between ob-
servers into two categories: justifiable discordances (for ex-
ample inappropriate assigning of a score, grade or stage to a
disease), and unjustifiable discordances (a true diagnostic
error, for example, a benign rather than a malignant lesion).
To investigate the clinical impact of anatomic pathology
errors on patient management, diagnostic errors were divided
into two subclasses: with and without consequences for the
patient’s outcome (different therapeutic approaches, for ex-
ample hormone, surgical or chemiotherapy or radiotherapy)
(Marucci Pathologica 1999) [21]. The diagnostic categories
collected were evaluated for each year and for the various
tissues and organs.

RESULTS

The main problems, detected in the 1746 final histologic
reports reviewed were incomplete or inaccurate clinical in-
formation, inadequate tissue sampling, lengthy time needed
for processing specimens, reading and interpreting slides,
and producing and transcribing reports (Table 1). In particu-
lar, of these 1746 histologic reports, 103 (5.89%) contained
diagnostic discordances: 77 (74.75%) were justifiable and 27
(26.21%) unjustifiable. Of the reports containing unjustifi-
able discordances, 23 contained errors with consequences
that had affected patient management and 4 showed errors
without consequences for the patients (Table 2). These 23
questionable reports that might have had consequences for
the patients were reviewed by an external pathologist with
acknowledged expertise in urogenital pathology. In all 23
cases the reviewer’s and external pathologist’s diagnoses
were in agreement. Analyzing the diagnostic categories re-
lated to organs and year, we found that the percentage of
discordance in the reports from the prostate and the bladder
samples was higher for the year 2005 than for the years 2004
or 2003: 8.23% vs 2.78% vs 2.48% for prostate and 34.61%
vs 7.32% vs 6.97% for bladder (Table 3).

Diagnostic discordance differed in surgical and biopsy
specimens and differed according to anatomic sites. In the
287 surgical specimens, differences of opinion were greater
in the prostate and kidney than in the bladder and testis
(9.86% and 17.64% vs 5.26%). Unjustifiable discordances
for the surgical specimens reached 28.57%. Among these, 4
reports referring to nephrectomy and renal tumorectomy all
led to unjustifiable discordance with consequences for pa-
tients (Table 4). In the 1459 biopsy specimens, the percent-
age of differences in opinion was higher in the bladder than
in the prostate (10.34% vs 2.60%) with unjustifiable discor-
dances in 28.00% of histological reports. Discordance with
consequences for the patient was higher in prostatic and
bladder biopsy or transurethral prostatic resection (TURP)/
transurethral bladder resection (TURB) than in ureter, testis
and penis biopsies (Table 5).

Between the 103 diagnostic discordances, considerable
disagreement between the two observers was found on as-
sessing the histotype of the histologic diagnosis (39 reports,
37.86%). They disagreed on tumor (TNM) staging (22 re-
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Table . Problems Found in the 1746 Histologic Reports Selected For Study
Total No. of Reports 6304 (%)
Reviewed cases Mean + SD 1.746 (27.69)

Time required for cutting the surgical specimens (from 3 to 7 days) 5.90+1.28
Time for preparing the slides (from 3 to 8 days) 6.1142.02
Time for the diagnostic report of biopsies (from 5 to 15 days) 9.4143.11
Time for the diagnostic report of surgical specimens (from 10 to 20 days) 17.78+2.25
Typing errors 15 (0.86)
Lack of unified histological reports ' 100 (5.72)
Lack of information on previous histological report > 50 (2.86)
Missing review of previous histological report 8 (0.45)
Special staining omitted 20 (1.14)
Special staining not mentioned in the report 15 (0.85)
Diagnosis not corrected 12 (0.68)
Inadequate gross description of surgical specimens * 12 (0.81)
Modified gross description of surgical specimens * 5 (0.26)
Incomplete diagnosis 95 (5.44)
Reports not signed or with signature altered 45 (2.57)
Diagnostic errors 103 (5.89)

1. When the report is sent to two departments.

2. Worksheet fails to mention that the patient underwent two separate histologic examinations.

3. Macroscopic description inadequate.

4. Original macroscopic description altered.

ports, 21.35%), depth of invasion and histologic grade (10
reports, 9.70%), and the macroscopic and microscopic de-
scription of the lesion (2 reports, 1.94%) (Table 6).

Table2. Reviewed Histopathologic 1746 Reports According
to the Category of Diagnostic Discrepancies
Category No. of Histologic Reports (%)

Concordant 1643 (94.10)
Discordant 103 (5.89)
— justifiable 77/103 (74.75)
— unjustifiable: 27/103 (26.21)

* with consequences 23/27 (85.18)

» without consequences 4/27 (14.81)

* Justifiable discordance (for example disagreement in grading or stage evaluation).

** Unjustifiable (a true diagnostic error).

The category of discordance is divided into two subclasses: with consequences and
without consequences for the outcome and therapy of the patient.

DISCUSSION

In this retrospective review of 1746 selected urogenital
histologic reports from a single academic service of patho-
logic anatomy, we found a 5.89% frequency of diagnostic

errors. This finding agrees with previous reports describing a
frequency of anatomic pathologic errors ranging from 1-43%
for all specimens and in cancer diagnosis from 1.79-9.42%
and from 4.87-11.8%, depending on the institution (Raab
Cancer 2005) [4].

Previous retrospective studies of error rates have pro-
duced widely varying results. Whereas one large study found
no "serious" errors (Cree PRP 1993) [38] others have sug-
gested that 0.26% (Safrin AJSP 1993) [39] or even up to
1.2% (Lind AJCP 1995) [40] of histopathological reports are
likely to contain a clinically significant error. Another clini-
cal-pathological series showed an altered diagnosis in 9% of
cases, resulting in major management changes in 3.8%
(McBroom AJSP 1993) [41]. These discrepancies could arise
partly from the variability in pathologists’ skills, experience
and results, and also from the high inter-institutional vari-
ability in assigning the cause of error, diagnostic differences
related to the various organ systems investigated, and the
lack of uniform measurement processes (Silver JtCJQI 2000)
[19]. Hence we agree with others that to define the percent-
age of diagnostic errors in a single pathologic anatomy serv-
ice reliably we need first to standardize methods for assess-
ing errors (Furness JCP 1997) [42].

To investigate the clinical impact of anatomic pathology
errors on patient care, therapy and outcome, in accordance
with previous Italian studies (Marucci Pathologica 1999)
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Table3. Diagnostic Categories Related to Organs and Year
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Year | Concordant | Discordant | Year | Concordant | Discordant | Year | Concordant | Discordant | Year | Concordant | Discordant

Reports No. of No. of No. of No. of No. of No. of No. of No. of
Reviewed | 2003 | Cases (%) | Cases (%) | 2004 | Cases (%) | Cases (%) | 2005 | Cases (%) | Cases (%) | 2006 | Cases (%) Cases (%)

Prostate | 719 | 699 (97.21) | 20 (2.78) | 322 | 314(97.51) | 8(248) | 85 | 78(91.76) | 7(823) | 26 25 1
Bladder | 396 | 267(92.67) | 29(7.32) | 86 | 80(93.02) | 6(6.97) | 52 | 34(6538) | 18(34.61) | 16 15 1
Kidney | 41 | 34(82.92) 7 11 9 2 0 0 0 0 0 0
Testis | 47 | 45(95.74) 2 11 10 1 2 2 0 2 2 0
Penis | 21 21 0 3 3 0 0 0 0 0 0 0

Total | 1.224|1.066(87.09)| 58 (4.73) | 433 | 416 (96.03) | 17(4.08) | 139 | 114(82.01) | 25(17.98) | 44 | 42(9545) | 2(4.76)

Table 4. Diagnostic Categories Related to Tissue Type (287 Surgical Specimens)

Discordance
Concordance | Discordance | Justifiable | Unjustifiable with Consequences witl:]ouuetn(c?eosnse-

Organ No. of No. of No. of No. of No. of No. of No. of

Cases (%) Cases (%) Cases (%) Cases (%) Cases (%) Cases (%) Cases (%)
Prostate 152 (52.96) 137 (90.13) 15 (9.86) 15 0 0 0
;:Z;"“’ prostatec-| 4 43 10) 51(79.68) 13(20.31) 13 0 0 0

88 (57.89) 86(97.72) 2(2.27) 2 0 0
ATV* 0
Bladder 38 (13.24) 36 (94.73) 2 (5.26) 2 0 0 0
radical cystectomy 23(60.32) 21(91.50) 2 2 0 0 0
pyeloureteral
Junction 15(39.47) 15(100) 0 0 0 0
obstruction 0
Kidney 51 (17.77) 42 (82.35) 9 (17.64) 5 4 4 0
nephrectomy 35 (68.62) 30 (83.33) 5 3 2 2 0
tumorectomy 10 (19.60) 6 (60.60) 4 2 2 2 0
renal cyst 6(1.76) 6 0 0 0 0 0
Adrenal gland 1 1 0 0 0 0 0
Testis 38 (13.24) 36 (94.73) 2 (5.26) 0 2 2 0
orchiectomy 18 (47.36) 16 (88.88) 2 0 2 2 0
epididymal cyst 20 (5.26) 20 0 0 0 0 0
Penis and scrotum 7 (2.43) 7 0 0 0 0 0
penectomy 5(71.42) 5 0 0 0 0 0
scrotal cyst 2(28.57) 2 0 0 0 0 0
Total
Surgical specimens 287 259 (90.24) 28 (9.75) 22(78.57) 6(27.27) 6 0

*ATV = transvescical adenomyomectomy.

[21], we classified justifiable and unjustifiable errors and
divided the discordance category into two subclasses: with-
out consequences and with consequences for the patient.
Because mistakes in grading and staging can have conse-
quences for the patients this classification might in future be

usefully reappraised to include these inaccuracies as unjusti-
fiable rather than justifiable errors. Conversely, other studies
designed to assess the clinical severity of errors, graded the
categories of severity errors as minimal (gradel), moderate
(grade 2), and severe (grade 3) harm (Raab Cancer 2005) [4].
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TableS. Diagnostic Categories Related to Tissue Type (1459 Biopsies)
Concordance | Discordance Discordance Discordance
Justifiable Unjustifiable | with Consequences | without Consequences

Organ c No. of No. of No. of No. of No. of No. of No. of

ases (%) Cases (%) Cases (%) Cases (%) Cases (%) Cases (%) Cases (%)
Prostate 902 (55.92) 879 (97.45) 23 (2.60) 10 (43.47) 13 (56.52) 10 (76.92) 3(23.07)
Biopsy 703 (77.93) 682 (97.01) 21(2.57) 10 (47.61) 11(52.38) 8(72.72) 3(27.27)
TURP* 199 (22.06) 197 (98.99) 2(1.05) 0 2 2 0
Bladder 493 (30.56) 442 (89.65) 51(10.34) 43 (84.31) 8(15.38) 7 (87.50) 1(12.50)
Biopsy 357 (72.41) 327 (91.59) 30 (8.40) 25(92.59) 2(8) 2 0
TURB* 136(27.58) 115 (84.55) 21 (15.44) 19 (76.00) 6(24) 5 1
E::ttlf:aa“d 25 (1.54) 25 0 0 0 0 0
Testis 20 (1.23) 19 1 1 0 0 0
Penis 19 (1.17) 19 0 0 0 0 0
Total biopsies 1459 1384 (94.85) 75 (5.14) 55 (72.00) 21 (28.00) 17 (80.95) 4(19.04)

*TURP = transurethral resection of prostate.
*TURB = transurethral resection of bladder.

An unexpected finding in our study was the high discordance
in surgical specimens (28 of 287 specimens 9.75%). Of
these, 6 (27.27%) were unjustifiable discrepancies and all 6
(4 referring to nephrectomy and renal tumorectomy and 2 to
orchiectomy) had consequences for the patients (Table 4).
The altogether unacceptable frequency of unjustifiable dis-
cordance we found in the surgical specimens would probably
be avoided if pathology units strictly followed the diagnostic
criteria stated in the current guidelines (Eble IARC 2004)
[34] (Murphy AFIP 2004) [35] (Fuhrmann AJSP 1982) [36]
(Bostwick USP 1997) [37].

Table 6. Type of Histologic Disagreement in 103 of 1746 His-
tologic Reports
No. of Cases (%)

Total Number of Diagnostic Discrepancies 103 (5.89)
histotype 39 (37.86)
tumor grading 10 (9.70)
tumor staging (TNM) 22 (21.35)
histotype omitted 10 (9.70)
grade invasion or tumor differentiation omitted 10 (9.70)
tumor staging (TNM) omitted 10 (9.70)
discrepancies between macroscopic and histologic 2 (1.94)
diagnoses ’

In urogenital biopsies the high incidence of discordance
with consequences—for patients with prostatic and bladder
cancer (76.92% and 87.50%) are in line with previous re-
ports in specific areas of surgical pathology such as skin,
lymphoreticular and gastrointestinal systems, prostate and
bladder biopsies, describing a “failure to diagnose” category
(oversight errors) in 87% of the medicolegal claims (Raab
APLM 2005) [7] (Lesna JCP 1998) [8] (Ramsay Histopa-
thology 1999) [26] (Furness JCP 1997) [42]. The highest

incidence of diagnostic discordances in our study was related
to tumor histotype (37.86%) and TNM staging (21.35%).

When we reviewed prostate specimens obtained through
fine needle biopsy, we noted especial difficulties in interpret-
ing minute foci of atypical acini (atypical hyperplasia (AHP)
vs atypical small acinar proliferation (ASAP) vs well-
differentiated prostate adenocarcinoma (PCA) (Montironi
EU 2006) [43], and of atypia in neoplastic prostate glands
after hormonal or radiotherapy (Sung HP 2007) [44]. The
main causes of discordance in the prostate specimens ob-
tained through TURP were problems in assessing the his-
tological grade of intraepithelial prostatic neoplasia (PIN)
(low-grade vs high-grade PIN; high-grade PIN vs microinva-
sive PCA), and in assessing the Gleason score histologic
grading (Montironi NCPU 2007) [45] (Montironi JCP 2007)
[46]. The diagnosis of low-grade PIN should not be reported
at all (Bostwick USP 1997) [37], whereas a diagnosis of
high-grade PIN suggests that the patient should undergo
regular follow-up to detect the possible development of pros-
tate cancer (Bostwick USP 1997) [37]. In the specimens ob-
tained from radical prostatectomies, we found considerable
disagreement in assessing the pathologic stage (TNM). For
example, the discordance in tumor staging often depended
on diagnostic issues. If the tumor involved one or both pros-
tate lobes, extended beyond the prostate or invaded the
seminal vesicles these histological findings were sometimes
missed (Table 6). In specimens obtained from prostatic biop-
sies, the most frequent cause of errors in our series was the
scarce use or wrong interpretation or both (sometimes owing
to technical problems) of prostatic-specific immune markers
(34betaE12, p63, racemase).

In the bladder biopsies our review detected a variable
number of errors. Most errors arose from interpreting and
defining the histotype (for example, neoplasia with low ma-
lignant potential vs low-grade malignant carcinoma; low-
grade vs high-grade urothelial carcinoma; urothelial hyper-
plasia vs dysplasia vs in situ carcinoma); and from grading or
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evaluating the depth of tumor invasion (Murphy AFIP 2004)
[35]. In radical cystectomies, the disagreement concerned the
pathologic stage (TNM). Many bladder tumors were over- or
under staged. Diagnostic errors arose mainly from a lack of
clinical information, and a failure to include previous pa-
thology reports and radiographic studies. The diagnostic dis-
cordances in interpreting and defining the histotype and
grade of urothelial carcinoma often reflected a reluctance to
use the newer classification systems; whereas the discor-
dance in tumor stage arose from a poor knowledge of the
staging guidelines, inability to identify muscularis propria
invasion and the scarce use of the immune markers cy-
tokeratin 7 and 20 [46].

In the reports regarding tissue from renal nephrectomies
or tumorectomies, the potential pitfalls our review under-
lined were the diagnosis of benign or malignant tumour
(adenoma vs clear-cell carcinoma vs oncocytoma) or the dif-
ferential diagnosis of several histological subtypes of renal
cell carcinoma (papillary renal cell type I vs type II; clear
cell vs chromophil; chromophil vs chromophobe renal cell,
spindle cell vs collecting duct carcinoma). Previous studies
showed that adding fluorescence in situ hybridization (FISH)
analysis to histopathology might improve the accuracy of
kidney tumor diagnoses (Igbal ASM 1999) [48] (Paner
APLM 2007) [49] (Delaney Histopathology 2005) [50], by
detecting chromosome abnormalities which are specific for
various renal cell carcinoma subtypes and by providing im-
portant prognostic information that can guide management
decisions. These findings again underline the need for con-
tinual professional training to encourage the use of advanced
immunohistochemical and molecular techniques thus im-
proving diagnostic accuracy.

In the testicular biopsies done for sterility, our review
showed that many final reports were incomplete or inaccu-
rate. In tumor neoplasias, the major factors that limited the
morphological diagnosis and assessment of the pathologic
stage were the lack of clinical information at the correct time
(patient’s history, previous plasma tumoral markers and ra-
diographic studies) and the failure to include in the final re-
port essential histologic information such as vascular inva-
sion, and margin infiltration (Delaney Histopathology 2005)
[50].

Because many records lacked information on follow-up
we could have underestimated the percentage of reports con-
taining unjustified errors with consequences for the patient.
For the same reason, our study leaves unanswered the ques-
tion of how these anatomic pathology errors, especially those
for cancer, affected our patients’ care, clinical outcome, sur-
vival and quality of life. Previous studies have underlined
that a false-positive prostate biopsy, for example, might
cause a wrongful prostate surgical resection or prostatectomy
(Lessells 172" Meeting PSGBI 1996) [51] (Leong Pathology
2006) [52] (Piotrowski JCIQPS 2005) [53]. Conversely, a
false negative report, for example a diagnosis of renal ade-
noma instead of renal cell carcinoma or benign prostatic hy-
perplasia instead of prostatic carcinoma, could delay therapy
(Raab Cancer 2005) [4]. In bladder tumors, for example, the
therapy in superficial urothelial (TA/T1) carcinoma differs
from deep (T2/T3) carcinomas; and in low-grade (Gl) tu-
mors differs from high-grade (G2/G3) malignancy (Kirkali
Urology 2005) [54].
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In seeking to understand better the factors that contribute
to errors and error-reduction strategies another question is
the stage of the diagnostic procedure most prone to errors
(Nakhleh APLM 2006) [55]. Our study showed that major
problems arose in all phases of the diagnostic procedure. In
the preanalytic phase when specimens are obtained from the
patient and transported to the pathology section, our review
disclosed incomplete or inaccurate clinical information, and
inadequate tissue sampling. In the analytic phase, starting
with the arrival of specimens at the pathology station and
terminating with the release of the pathology report, undue
time was needed for processing specimens, and reading and
interpreting slides. In the postanalytic phase, involving the
receipt and follow-up of the pathology report by the ordering
clinician, errors arose and the final reports took unduly long
to produce and transcribe. Recognizing the major diagnostic
pitfalls in urogenital pathology may help to improve safety
by reducing the high rate of errors in a specific type of
specimens, by applying protocols to control the sequence of
events throughout the diagnostic procedure, and especially
by developing error-reduction strategies by audit in histopa-
thology (Raab CLM 2004) [5], (Marucci Pathologica 1999)
[21], (ADASP AJSP 1991) [27] (AJCC Cancer Staging
Manual 6™ Ed 2002) [28] (Cree PRP 1993) [38] (Nakhlech
APLM 2006) [55] (College of American Pathologists 2000)
[56]. This systematic procedure often compels academic
institutions to change their frame of mind thus becoming
open to changes that will effectively improve the quality of
anatomic pathology services and adhering to the interna-
tional monitoring criteria reported by the Armed Forces In-
stitute of Pathology (College of American Pathologists 2000)
[56]. An internal committee monitors the level of compli-
ance to guarantee the efficiency and quality of the services
(internal quality assessment (IQA); to compare frozen sec-
tion diagnoses with the final paraffin section diagnosis (in-
traoperative consultation); to select rare, difficult or unusual
cases to send to a consulting pathologist specialist in the ar-
eas of interest, particularly in cases in which the primary and
concurring pathologists could not reach consensus; to insti-
tute monthly, reviews and discuss retrospectively the internal
and external pathology consultations; and to promote re-
gional and extraregional slide seminaries (external quality
assessment (EQA) (Marucci Pathologica 1999) [21] (ADASP
AJSP 1991) [27] (AJCC Cancer Staging Manual 6" Ed
2002) [28] (Nakhleh APLM 2006) [55] (Conroy ACP News
1996) [57]. Unfortunately in our institution as often happens,
the final review of the specimen by a specialist was omitted.

Our findings again underline other major factors contrib-
uting to diagnostic errors in urogenital pathology. For exam-
ple, errors seem to increase when colleagues are on annual
leave or retire (College of American Pathologists 2000) [56].
In our service, in 2003, after a consultant retired, another
consultant together with three primary pathologists moved to
the urogenital pathology service from the immunopathology
service. This change, involving staff who were new to the
customary work patterns in the unit, presumably altered the
safe and effective communication process, a prerequisite for
error-free diagnosis and essential to avoid system failure the
root cause of error (College of American Pathologists 2000)
[56]. (Conroy ACP News 1996) [57]. To interpret the num-
ber of errors by organ system also requires a knowledge of
the work patterns in the departments involved. Even in the
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presence of suboptimal communication, a terminal review of
the pathology slides by a consultant pathologist with exper-
tise in the particular field can prevent the error from reaching
the patient (Nakhleh APLM 2006) [55]. Because most pa-
thologists working in our service are general pathologists,
without specific qualifications in urogenital pathology, the
routine use of international guidelines (Humprey ASCP
2003) [33] (Eble IARC 2004) [34] (Murphy AFIP 2004) [35]
(Fuhrmann AJSP 1982) [36] (Bostwick USP 1997) [37] is
crucial to reduce oversight errors in pathological scoring or
grading (Furness JCP 1997) [42]. This conclusion again un-
derlines the need for quality assurance monitoring especially
when personnel move to a subspecialty program.

A limitation of the study is a possible inherent selection
bias in the cases, because the reports were initially chosen
based on identifiable errors seen while reading the initial
report thus possibly overestimating or underestimating the
discordant errors based on general report quality.

CONCLUSION

Although our study has limitations because we reviewed
histopathology reports from a single specialist anatomic pa-
thology unit (urogenital pathology service) and the findings
may not represent the wider picture in all institutions, the
information we provide on diagnostic errors should be help-
ful in planning a modern, efficient, reliable (error-free?)
histopathology service.
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