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Background: Cervical cancer is one of the most common cancers in developing countries and 
the second most common cancer in women worldwide. Using the screening test, cancer can 
be detected in the early stages and, thus, mortality will be reduced. Also, the early detection of 
cervical cancer could affect survival rate and time. But, the diagnostic and therapeutic methods 
of this disease are usually accompanied by errors that deduct the success rate.

Methods: In this study, a variety of common errors in the detection and treatment of cervical 
cancer were investigated by reviewing and evaluating scientific resources.

Results: Studies show the different medical failures during sampling, preparation, review, 
and interpretation of the sample. On the other hand, inappropriate operation and errors in the 
treatment pathway are common errors after diagnosis. Because of the types of these errors, 
preparing the information of papers investigating the possible types of errors and observing 
accuracy will play a significant role in reducing the failures.

Conclusion: Because of the fact that cervical cancer is fully curable with proper and timely 
diagnosis, the early diagnosis is important and it is the responsibility of doctors, pathologists, 
and surgeons in this area. Therefore, monitoring and preventing errors in the diagnosis and 
treatment is directly associated with a reduction in the mortality rate of the disease.
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1. Introduction

ncreasing medical errors is a general concern for 
health policymakers. Based on the latest pub-
lished statistics, medical errors are the eighth 
cause of death in the world [1, 2]. A study in the 

United States shows that every year about 98000 people 
are dying as a result of medical errors [3].

Medical errors are made by misconduct in planning 
or executing, which effectively or potentially cause an 
unwanted result. Some errors or mistakes made by the 
medical team can lead to injury, including diagnostic er-
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rors, mistakes in prescribing drugs and therapeutic pro-
cedures, mistakes in the surgical procedure, mistakes in 
the use of technology and equipment, and mistakes in 
the interpretation of paraclinical tests [4].

Medical misdiagnosis can completely distort the treat-
ment pathway; thus, sometimes the patient loses the op-
portunity for treatment because of a misdiagnosis and, 
therefore, the treatment steps go much harder than be-
fore. It is worth noting that false medical diagnosis is 
not the only product of a person’s mistake and there are 
many factors involved in [5].

Cervical cancer is the third leading malignancy in the 
developed countries and the second common malig-
nancy in women throughout the world, which affects the 
lower part of the uterus, namely the cervix [1, 2].

Countries that provide the Papanicolaou smear test 
as a part of systematic cancer screening programs 
have been able to reduce the incidence and mortality 
of this disease [4]; owing to the successful screening 
programs, the incidence of malignant cervical cancer 
has reduced by 70% [6]. In the developed countries, 
cervical cytology programs, including the screening 
of sexually-active women annually or once every 2 to 
5 years have resulted in a good controlling in cervical 
cancer incidence and mortality [7, 8]. 

In the Pap smear test, cells taken from the cervix are 
microscopically examined. The upper age limit for the ef-
fectivity of this screening is not known [9]. However, el-
derly women with several recent normal Pap smears are 
known to be at extremely low risk of cervical cancer [9].

This test enables the detection of both cervical dyspla-
sia and cervical cancer. However, cervical cancer may 
not be detected when an error is committed by the phy-
sician or technician in performing and interpreting Pap 
smear tests, or the patients’ important medical history is 
inaccurately reviewed or ignored [8].

The main principle in the prevention of cervical can-
cer is the cessation of the proliferation of malignant cells 
through proper screening and confirmatory diagnostic 
tests (if required). Hence, at least theoretically, cervical 
cancer can be said to be a preventable disease.

Moreover, since cervical malignant cells grow slowly, 
the non-detection of cancer or its early stage by the phy-
sician is inexcusable [10].

Although Pap smear is commonly performed by a pri-
mary care physician or a gynecologist, the results are often 
interpreted by a laboratory technician; since they are not 
physicians and have a huge workload, there is a likelihood 
of declaring a false-negative test result. Accordingly, the 
American Medical Association has estimated that up to 
30% of Pap smear tests are likely to be false [2].

According to this notion, cervical cancer screening and 
management guidelines released more complex guide-
lines in 2012, incorporated new materials, which recom-
mend different screening intervals for women based on 
the severity of the preceding cytology results, human 
papillomavirus testing, medical conditions (e.g. immu-
nosuppression), and age [11].

On the other hand, studies show that some medical er-
rors occur in the treatment stage since it has been illus-
trated that 4% to 15% of invasive cervical cancers are 
found after an inappropriate hysterectomy [12, 13].

The present article reviews the data obtained from the 
articles and reported cases and discusses errors commit-
ted in the diagnosis and treatment of cervical cancer.

2. Materials and Methods

The latest research and review articles, case reports, 
guidelines, and evidence were selected and reviewed, us-
ing the following keywords: “cervical cancer, cervix, di-
agnosis, error, negligence, surgery, and their equivalents”. 
The irrelevant articles were excluded after primary review 
and the selected articles were classified based on the type 
and date of publication. Finally, 25 articles conducted 
from 1986 to 2017 were used in the present study.

3. Results 

The cytologist, laboratory technician, or gynecologist 
have the main responsibility of examining the patient’s 
samples for diagnosing and targeting the treatment of the 
disease. The cytologist that examines Pap smear slides, 
in fact, enters the patient’s private world and has a huge 
responsibility for her life. An error may be catastrophic 
at this stage, which affects not only the patient but also 
her family and relatives [14].

4. Discussion

Errors in screening

The lack of screening or any kind of mistake in screen-
ing for cervical cancer leads to the treatment failure of 
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this type of cancer. According to statistics, 54% of wom-
en with cervical cancer had been screened and 42% had 
no history of screening [4].

The accuracy of a screening test is related to 4 indi-
ces, including sensitivity, specificity, positive predictive 
value, and negative predictive value [9].

Errors in the diagnosis of cervical cancer may occur in 
the Pap smear test and its interpretation so that a large 
proportion of such tests with normal results are classed 
as false-negative. Research indicates that 29.3% of 
women with cervical cancer had received false-negative 
results a few years ago [15]. The wrong diagnosis by a 
clinical pathologist could lead to a delayed or inappro-
priate therapy that may result in legal action from the 
patient, who suffered from outcomes [15].

In some cases, the quality of tests conducted in differ-
ent hospitals or regions, and also the sample size cause 
errors in diagnosis [2]. Previous studies show that errors 
in sampling, interpretation of samples, and ultimately, 
diagnosis lead to false results (Table 1).

Studies show that the cytology of malignant cells is to 
blame for 10% to 60% of the false-negative reports, and 
the remaining reports are concerned with errors in sam-

pling, preparation (such as wrong labeling), and rapid 
progress of the disease [16].

According to Bahiraee, the most common Pap smear 
error occurs in the sample preparation stage by delayed 
fixing, which causes the sample to dry in the air [17].

In a new method, a liquid-based thin-layer slide is pre-
pared for collecting and analyzing cytologic samples, 
using a brush or other collection instruments. Finally, 
the instrument is rinsed in a vial of liquid preservative. 
Evidence shows that this method is comparable to, and 
perhaps more sensitive than, standard Pap tests for the 
detection of significant abnormalities [9].

Errors attributed to cytology are divided into 1. Assess-
ment errors, such as failure to find malignant cells in the 
patient’s smear (when the number of malignant cells is 
small or when they are hidden by infectious cells); 2. 
Diagnostic errors, such as errors in categorizing cells, 
when they are found for the first time and incorrect inter-
pretation; 3. Various technical problems, such as inap-
propriate staining [17].

For example, when malignant cells are detected in reas-
sessing a negative sample, the error is an assessment error, 
when malignant cells are not first detected usually because 
of their small size or small numbers and their pale nucleus.

Table 1. Cytological factors and human error leading to false-negative results

The Causes of Errors The Results of Errors

Cytological factors leading to 
false-negative results

The small number of samples in the smear

The small size of cells

Cells with a pale nucleus
Leading to errors in interpretation

Leading to non-differentiation of malignant cells from squamous immature metaplasia cells
Making histiocytes indistinguishable from malignant cells

Hyperchromatic groups of cells
leading to non-differentiation of these cells from atrophic, endometrial, etc. from malignant cells

The presence of several types of tumor cells,
for example, adenocarcinoma, lymphoma, sarcoma, etc.

Non-transparent sample
because of inflammation, blood, drying in the air, spoiling of the sample, etc.

Patient providing incomplete information

The human error leading to 
false-negative results

Cervix not in full view

Use of inappropriate sampling tools

Improper sampling (such as incomplete removal of cylindrical squamous epithelium)

Incorrect sample fixation

Interpretation error by an inexperienced technician or assessment error by a physician

Soltani S,et al. Cure and Diagnose Cervical Cancer. IJMTFM. 2019; 9(4):175-180.

Autumn 2019, Volume 9, Number 4



178

One of the reasons for a false negative report is the 
characteristics of the cancerous lesion. For example, 
some cancerous lesions reveal fewer detectable cells 
[14]. Additionally, the position and size of the lesion are 
also highly important. Sampling is even affected by the 
shape of cells and the quality of mucus [14]. Moreover, 
necrosis, inflammation, and hemorrhage can cause the 
dilution of cells and change the result. Since the invasive 
type of cervical cancer has these properties, false-nega-
tive results are more frequent with these types. Hence, 
false-negative reports are 20% for in situ cancers and 
42% for the invasive type of cervical cancers. Identify-
ing the certain types of tumors such as adenocarcinoma 
(which is clinically more important) is harder with a 
false-negative Pap smear. Lymphomas and sarcomas are 
also hard to detect with Pap smear tests [14].

Another case leading to an error in diagnosis is per-
forming Pap smear following colposcopy. Given that it 
takes several months for detectable cell lesions to form 
again, a false negative is reported as a result of a small 
number of detectable cells.

However, some of the errors in this field are not as-
sociated with the cytology of malignant cells, but with 
a huge workload, lack of experience, and lack of careful 
supervision [14].

According to Karla K. Evans et al., laboratory condi-
tions are one of the reasons for error in the diagnosis 
of cervical cancer. For example, false-negative reports 
increase and false-positive ones decrease when labora-
tory samples contain a small amount of malignancy and 
technicians have little experience [18]. In other words, 
the technician accuracy reduces when samples contain-
ing only a few malignant cells [19].

However, many diagnostic errors are the result of the 
fact that cytologists are human, and humans make mis-
takes. The results of a study showed that 3% of prevent-
able cervical cancers had not been detected because of 
the errors in Pap smear tests [19].

It is highly important to take greater care in responding 
to the tests of individuals at high risk for cervical can-
cer. It is estimated that 60% to 90% of cancer cases are 
associated with inadequate attention and examination of 
women at high risk for cervical cancer [20-22].

Regarding the above-mentioned cases, to prevent er-
rors in the diagnosis of cervical cancer, Pap smear test 
is not adequate for proper diagnosis in people with signs 
of the disease such as bleeding, pain, etc., and also in 

women at risk for cervical cancer (such as those infect-
ed with papillomavirus or those with a family history). 
Since tumors usually originate from the stromal part of 
the cervix, their presence cannot be detected by unaf-
fected epithelium and test [15]. Hence, a deep biopsy 
is essential to providing a definitive and correct report.

In a case report by Ameri et al., despite several nega-
tive cytology test results, malignant cells were detected 
in a deep biopsy and led to a definitive diagnosis [15]. 
According to Ameri et al., although final diagnosis is 
only confirming by histology, reviewing pathology 
slides before definitive treatment reveals notable dis-
crepancies in diagnoses [15]. Other studies have em-
phasized the importance and accuracy of colposcopy 
and sampling compared to Pap smear in detecting the 
early stages of cervical cancer [15, 23].

Errors in the treatment stage 

Although the rate of error is much higher in the diag-
nosis stage compared to the treatment stage, the errors 
in this stage should not be overlooked. For example, the 
majority of radiotherapy cases following hysterectomy 
are carried out in patients with cervical cancer because 
of the inadequacy of operation [24]. Yousefi et al., in a 
cross-sectional analysis of 93 patients, found that inap-
propriate cervical cancer operation is the major factor in 
approximately half of the surgeon errors (41%) [25].

The most common errors in the treatment stage include 
inadequate pelvic examination before hysterectomy, the 
absence of a Pap smear test, inappropriate operation 
despite pathology results, the lack of knowledge about 
the spread of tumor and involvement of parameters and 
subsequent inappropriate operation, and leaving behind 
residual tumor [25]. Thus, pre-treatment evaluation, as 
well as finding proper treatment way, is necessary for 
the prevention of adverse effects caused by inappropriate 
surgical interventions.

5. Conclusion

In the present study, the main reasons for medical neg-
ligence in the diagnosis and treatment of cervical cancer 
were cited. It seems that guidelines will be very helpful 
in preventing errors and informing physicians and pa-
thologists of this field about their likelihood. In addition, 
since the results indicate a lower possibility of error and 
sensitivity of colposcopy, colposcopy (where available) 
or its combination with Pap smear is recommended in 
screening for cervical cancer. Also, in the treatment 
stage, more time and attention for pre-treatment evalua-
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tion and proper management could avoid complications 
such as inappropriate surgical interventions. 
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