
84

ORIGINAL ARTICLE

Analysis of near-miss events and 
errors in handling thyroid specimens; 
a gross room experience from a 
Pathology Laboratory
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ABSTRACT

Background and Objective: Thyroid specimens constitute a major bulk of the head and neck surgical specimens received at the Pathology 
Departments. Careful handling of the specimens in the grossing room will result in an efficient reporting of useful histological parameters 
required for patient management and prognosis. The objective of this study was to analyze different errors and near-miss events in the 
grossing of thyroid specimens in the surgical pathology gross room of a Tertiary Care Hospital in Lahore, Pakistan.

Methods: A cross-sectional analysis was done on different thyroid specimens received at the Pathology reception of Lahore General 
Hospital, Lahore, Pakistan, from January 2022 to April 2023. Different types of errors involved in standard gross examinations were studied. 
Data were entered using SPSS version 23.0. 

Results: Errors observed in the preanalytical phase included the use of inappropriate fixative (15.2%), insufficient clinical information 
(76.5), mislabeled jar/request form (7.6%), and loss of specimen (8%). Grossing errors included insufficient grossing notes (12.2%), cutting 
thick slices (10.7%), missing lesions on gross examination (9.9%), inappropriate inking (6.9%), overfilling cassette with large tissue sections 
(6.9%), mislabeled cassettes (93.8%), and incomplete submission of capsule (2.3%). 

Conclusion: This study concludes that errors and near-miss events in handling thyroid specimens can be avoided by effective training of 
the handling staff and grossing residents. Collaboration between clinical wards and histopathology laboratories can also be helpful in this 
regard.
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Introduction
A histopathological report of a surgical specimen is 
the mainstay in determining the prognosis and clinical 
management of the patients.1 Its quality is reliant on 
specimen management, starting from the collection in the 
sampling area till the release of the results, encompassing 
multiple supporters from various disciplines. Errors in 
reporting not only result in distrust of laboratory services but 
can also mislead the physicians in treating patient’s disease.2

For an effective root cause analysis of laboratory errors, 
it is important to define the phase of the laboratory testing 
in which the error was encountered. A laboratory test has 
three phases of testing, including preanalytical, analytical, 
and postanalytical. Many stakeholders involving operation 
theatre attendants, ward attendants, physicians, laboratory 

receptionists, IT team, transcriptionists, surgical pathology 
residents, and consultants, are involved in all these phases. 
Therefore, generation of a good quality report is dependent 
on and needs full commitment and responsibility from these 
stakeholders.3,4

Thyroid gland pathology and specimen management 
are different from the rest of the organs in the body. The 
criteria to rule out malignancy include nuclear features of the 
malignancy, capsular and vascular invasion, and anaplasia. 
This is made possible only with an effective surgical excision 
and adequate preservation and sampling of the submitted 
specimen.5

Various studies revealed that most of the preanalytical 
errors were mainly encountered in specimen identification, 
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order entry, specimen collection and preservation, and 
transport to the laboratory reception.6,7 The aim of this study 
is to analyze the type and frequency of errors occurring in 
the preanalytical and grossing phases of various types of 
thyroid specimens. Analyzing these errors will help in better 
understanding the cause and rectification of the error for 
better outcomes.

Methods
A cross-sectional analysis was done on different types of 132 
thyroid specimens submitted at the Pathology Department 
of Lahore General Hospital, Lahore, Pakistan, from January 
2022 to April 2023. Various errors and near-miss events 
encountered in a preanalytical and grossing phases were 
recorded by voluntary observation in the Histopathology 
Department. Near miss event means any unsafe situation 
that is indistinguishable from a preventable adverse event 
except for the outcome. A patient is exposed to a hazardous 
situation, but does not experience harm either through luck 
or early detection, while error is a broader term referring to 
any act of commission (doing something wrong) or omission 
(failing to do the right thing) that exposes patients to a 
potentially hazardous situation.

Ethical approval of the study was taken from the 
Institutional Ethical Review Committee. Different types 
of thyroid specimens included were lobectomies, 
isthmusectomies, nodule excision, lobectomies with 
isthmusectomies, and thyroidectomies (subtotal and total). 
Request forms and reports of the thyroid specimens were 
collected and scrutinized along with the surgical specimen 
status before and after grossing the specimen in the standard 
gross room. Patient consent was not required as this study 
did not involve any human subjects research. Cytology 
and frozen sections were excluded from the study. Surgical 

specimen events were classified by the specimen type and 
the type of event.  

Statistical analysis
Data were entered using SPSS version 23.0. Quantitative 
variables, such as the size of the tumor, number of errors, and 
so on, were presented as mean+/- SD, whereas qualitative 
variables, such as type of specimen, type of error, or near-
miss event, were presented as frequencies and percentages. 
The chi-square test was applied to find the associations 
between types of procedures and different preanalytical and 
grossing errors.

Results
The most frequently received specimen was lobectomy 
(50.8%), followed by thyroidectomy (25.8%), lobectomy with 
isthmusectmy (22%), and nodule excision alone in 2 (1.55) 
cases. Types of preanalytical errors included insufficient 
clinical information in 101 cases (76.5%), use of inappropriate 
fixatives (15.2%), and mislabeled jar/request form (7.6%). 
Only one specimen out of 132 specimens (0.8%) was lost 
(Figure 1). 

Types of grossing errors included an inappropriate 
recording of dimensions in 35 cases (26.7%), followed by 
improper fixation (13.0%), and insufficient grossing notes 
(12.2%). Other types of errors encountered are listed in 
Table 1.

The most common peanalytical error seen was insufficient 
clinical information that was observed in 2 (100%) of nodule 
excision specimens, 59 (88.1%) of lobectomy specimens, 25 
(86.2%) of lobectomy with isthumusectomy specimens, and 
15 (44.1%) of thyroidectomy specimens. Mislabeled jar/
request form was found in 8 (23.5%) of thyroidectomy and 2 
(3.0%) of lobectomy specimens. None of the nodule excision 
and lobectomy with isthumusectomy specimens showed 

Figure 1. Different types of preanalytical errors (n = 132).
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this error (p-value <0.001) (Table 2). Lack of documentation 
of specimen type failed to include many significant events 
and errors. Reports were reviewed by expert pathologists 
and subject specialists to scrutinize reports in which relevant 
gross information was missing. Specimen photography was 
missed in many of the cases, but it was felt particularly 
substantial in specimens with suspicion of tumors.

Different types of grossing errors were also seen in 
different types of specimens. Most common observed error 
was inappropriate recording of dimensions seen in 15 (22.4%) 
of lobectomy, 12 (41.4%) of lobectomy with isthumusectomy, 
1 (50%) of nodule excision, and 7 (21.2%) of thyroidectomy 
specimens (p-value = 0.010) (Table 3).

Different types of preanalytical (Table 4) and grossing 
errors (Table 5) were also observed in relation to the year 
of residency of the trainees involved in grossing; however, 
no significant association was seen (p-value = 0.180, 0.436).

Discussion
This study examines a significant proportion of errors 
encountered in handling thyroid specimens received at one 
of the busiest Pathology Sections of a public sector teaching 
hospital in Lahore, Pakistan. The frequency of reporting errors 
was low (23%), and interpreted data are not representative of 
all the errors in the preanalytical and grossing phase (Table 1, 
Figure 1). This may be due to the fear of accountability 
and the lack of an effective error management system. 
Instituting regular quality checks and providing a blame-free 
environment may be helpful in encouraging employees to 
report errors.4-8

Although the majority of labeling issues were near-misses, 
it can have serious repercussions when specimens are 
misinterpreted or labeled with the wrong patient’s name or 
clinical information, which can be crucial for the pathologist 
to interpret the specimen correctly. 

Table 1. Different types of grossing errors (n = 131).

Type of grossing error Frequency Percent

Improper fixation 17 13.0

Inappropriate recording of dimensions 35 26.7

Inappropriate submission of capsule 3 2.3

Insufficient application of ink 9 6.9

Insufficient grossing notes 16 12.2

Mislabeling cassette 5 3.8

Missing lesion on gross examination 13 9.9

Missing margin and distance of tumor 
from margin

10 7.6

Overfilling cassette with large tissue 
section

9 6.9

Thick slices 14 10.7

Total 131 100.0

Table 2. Different types of preanalytical errors are seen in different types of procedures.

Type of preanalytical error
Total

Type of procedure Inappropriate fixative
Insufficient clinical 

information
Lost specimen

Mislabeled jar/
request form

Lobectomy
6 59 0 2 67

9.0% 88.1% 0.0% 3.0% 100.0%

Lobectomy with 
isthmusectomy

4 25 0 0 29

13.8% 86.2% 0.0% 0.0% 100.0%

Nodule excision
0 2 0 0 2

0.0% 100.0% 0.0% 0.0% 100.0%

Thyroidectomy
10 15 1 8 34

29.4% 44.1% 2.9% 23.5% 100.0%

Total
20 101 1 10 132

15.2% 76.5% 0.8% 7.6% 100.0%
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The unsatisfactory outcome of the histopathology request 
form continues to be a concern among laboratory workers. 
The majority of the insufficient clinical information was 
observed in lobectomy and lobectomy with isthmusectomy 
specimens (88.1% and 86.2%, respectively). 

Other problem-prone processes in the preanalytical phase 
were specimen collection, preservation, and transport. Of 
particular concern is that many specimens were compromised 
when prepared with incorrect transport medium/fixative. 
Commonly, reports indicated that specimens were not 

Table 3. Different types of grossing errors are seen in different procedures (n = 131).

Grossing error
Type of procedure

Total
Lobectomy

Lobectomy with 
isthmusectomy

Nodule 
excision

Thyroidectomy

Improper fixation
13 3 0 1 17

19.4% 10.3% 0.0% 3.0% 13.0%

Inappropriate 
recording of 
dimensions

15 12 1 7 35

22.4% 41.4% 50.0% 21.2% 26.7%

Inappropriate 
submission of 
capsule

1 1 1 0 3

1.5% 3.4% 50.0% 0.0% 2.3%

Insufficient application 
of ink

5 2 0 2 9

7.5% 6.9% 0.0% 6.1% 6.9%

Insufficient grossing 
notes

9 2 0 5 16

13.4% 6.9% 0.0% 15.2% 12.2%

Mislabeling cassette
4 0 0 1 5

6.0% 0.0% 0.0% 3.0% 3.8%

Missing lesion on 
gross examination

6 3 0 4 13

9.0% 10.3% 0.0% 12.1% 9.9%

Missing margin and 
distance of the tumor 
from ma

1 3 0 6 10

1.5% 10.3% 0.0% 18.2% 7.6%

Overfilling cassette 
with large tissue 
sections

3 2 0 4 9

4.5% 6.9% 0.0% 12.1% 6.9%

Thick slices
10 1 0 3 14

14.9% 3.4% 0.0% 9.1% 10.7%

Total
67 29 2 33 131

100.0% 100.0% 100.0% 100.0% 100.0%

Table 4. Different types of preanalytical errors were seen with the year of residency of trainees (n = 132).

Pre analytic Error
Year of residency

Total
Residency year 1 Residency year 2 Residency year 3 Residency year 4

Inappropriate fixative 12 3 5 0 20

21.1% 8.3% 15.6% 0.0% 15.2%

Insufficient clinical 
information

38 31 26 6 101

66.7% 86.1% 81.3% 85.7% 76.5%

Lost specimen 0 0 1 0 1

0.0% 0.0% 3.1% 0.0% 0.8%

Mislabeled jar/request form 7 2 0 1 10

12.3% 5.6% 0.0% 14.3% 7.6%

Total 57 36 32 7 132

100.0% 100.0% 100.0% 100.0% 100.0%
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received in the laboratory, having been either temporarily or 
permanently lost. However, in our study, just one specimen 
was lost during transport of the specimen from the ward to 
the Pathology reception (n = 1, 0.8%).

A study conducted in Ethiopia by Tola et al.4 reported 
preanalytical errors (75.5%) were the highest in frequency, 
while another study from India also found preanalytical 
errors making 77.7% of the total errors in thyroid grossing.9

Pathologic findings are particularly important in surgical 
specimens containing malignant neoplasms for the 
determination of the prognosis and type of adjuvant therapy. 
The most frequently detected analytical errors were due to 
the standard protocol not being followed by the laboratory 
professionals, which contributed to 31 (2.8%) of the total 
errors. Standard operating procedures (SOPs) are used by 
the laboratories to ensure proper test selection, sample 
collection, and processing. 

Most of the near-miss events and errors involved 
more than one phase (n = 69, 52.27%). The majority of 
the requisition forms lacked the significant clinical and 

radiological data important in making a final histopathological 
diagnosis. This data were in accordance with the results of 
other similar studies.10-12 Inappropriate jar size, poor quality 
fixative, and delayed transport to the laboratory resulted in 
autolyzed specimens. Furthermore, lack of supervision and 
training of junior residents and irresponsible attitudes on the 
part of both technical staff and grossing residents may be 
attributed. A maximum number of errors were seen in the 
recording of gross dimensions of the specimen, particularly 
by the grossing trainees of the second year of residency 
(30.6%) Morelli et al.13 observed that 28% of the errors were 
encountered in gross dissection of the surgical specimens in 
the analytical phase.13

Capsular invasion has a significant role in differentiating 
between follicular adenoma and carcinoma. In our study, 
capsule submission was found to be insufficient in only 2.4% 
of cases. Most of these errors were observed in the residents 
who were in the third year of their residency (3.8%). A study 
conducted by Hamza et al.5 examined 80 patients who had 
been diagnosed with follicular adenoma. Based on the 

Table 5. Different types of grossing errors are seen with the year of residency of trainees (n = 131).

Grossing error
Year of residency

TotalResidency 
year 1

Residency 
year 2

Residency 
year 3

Residency 
year 4

Improper fixation
9 3 4 1 17

15.8% 8.3% 12.9% 14.3% 13.0%

Inappropriate 
recording of 
dimensions

14 11 8 2 35

24.6% 30.6% 25.8% 28.6% 26.7%

Inappropriate 
submission of 
capsule

1 1 1 0 3

1.8% 2.8% 3.2% 0.0% 2.3%

Insufficient application 
of ink

3 2 4 0 9

5.3% 5.6% 12.9% 0.0% 6.9%

Insufficient grossing 
notes

7 5 2 2 16

12.3% 13.9% 6.5% 28.6% 12.2%

Mislabeling of 
cassette

2 3 0 0 5

3.5% 8.3% 0.0% 0.0% 3.8%

Missing lesion on 
gross examination

8 2 3 0 13

14.0% 5.6% 9.7% 0.0% 9.9%

Missing margin and 
distance of tumor 
from margin

7 0 3 0 10

12.3% 0.0% 9.7% 0.0% 7.6%

Overfilling cassette 
with large tissue 
section

3 2 2 2 9

5.3% 5.6% 6.5% 28.6% 6.9%

Thick slices
3 7 4 0 14

5.3% 19.4% 12.9% 0.0% 10.7%

Total
57 36 31 7 131

100.0% 100.0% 100.0% 100.0% 100.0%
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pathological diagnoses of specimens from the entire capsule, 
they observed capsular invasion in three patients (3.8%). Oh 
et al.6 previously prepared additional blocks by vertically 
slicing the upper and lower ends of the transverse section 
of thyroid nodule specimens; this technique resulted in an 
approximately two-fold increase in the number of diagnoses 
of capsular invasion; however, there was no change in the 
frequency of vascular invasion observed. Thus, it can be 
assumed that increasing the number of tissue blocks used 
for the diagnosis could result in the increased frequency of 
diagnosis of suspected cases of capsular invasion. 

The results of our study will help in better coordination 
between all the stakeholders involved in the surgical specimen 
collection, transport, submission, and gross examination. It 
will also play an important role in reducing the wastage of 
resources and will help physicians make precise decisions 
regarding patient’s treatment.14,15 Limited access to the 
authorized data, noncooperative attitudes on the part of 
the healthcare professionals involved in handling different 
phases of thyroid specimen handling, and loss of specimen 
follow-up during data tracking were limitations of this study. 
However, this study significantly contributed to delivering 
a strong insight into the possible causes of the errors and 
the factors contributing to them. These events are critical to 
patient care and outcomes, including the need for additional 
testing, therapy, and patient monitoring, as well as extended 
hospital stays, higher levels of care, hospitalizations, and 
additional surgical procedures may have an impact.16,17 
Measuring the cost of this additional care is beyond the 
scope of this article, but it can be a significant expense and 
warrants further investigation.18

The basic components of laboratory processing, 
with emphasis on all three phases of testing, including 
preanalytical, analytical, and postanalytical phases, should 
be prioritized in orientation training for all newly inducted 
laboratory workers, residents, and other users of laboratory 
services.19 Joint conferences and review meetings between 
physicians and laboratories should be revived and maintained 
to share knowledge, enhance communication, and facilitate 
feedback for quality improvement. Regular comprehensive 
laboratory audits, compliance with predefined SOPs, and 
comparing baseline information with postassessment data 
can effectively aid in continuous quality improvement efforts.

Conclusion
Pathology laboratory errors can have catastrophic effects on 
patients and result in major unfavorable patient outcomes. 
The present study was designed to focus on the near-miss 
events and errors in the preanalytical and grossing phase of 
specimen testing in the histopathology laboratory. This study 
could not provide any evidence of a significant correlation 

between grossing errors and type of specimens; however, 
insufficient clinical information had a major contributory role 
in preanalytical errors.  

Limitations of the Study
The small sample size was a limitation in this study. Future studies 
shall be conducted with a larger sample size and the inclusion 
of all three phases of laboratory testing to establish significant 
correlations between different parameters.
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