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ABSTRACT
Objective: Breast cancer is the most common malignancy in women. Mammography screening is crucial for early detection. However, breast compression can 
cause pain and may impact patients’ participation. In this study, we aimed to determine the pain level perceived by patients during mammography examination 
with the visual analog scale (VAS).

Materials and Methods: The study included a total of 140 consecutive patients (all female, mean age of 51±9, between 35 and 89) who applied to the Ra-
diology Department of a tertiary hospital and underwent mammography for screening or diagnostic purposes. Cases undergoing mammography-guided 
interventional procedures were not included. Immediately, after mammography, patients were asked to rate their pain levels under the compression effect of 
mammography on the VAS in a face-to-face interview with an anesthesiologist. A statistical analysis was performed to determine the association between the 
breast pattern, applied pressure, the results of the mammogram, and the VAS score.

Results: About 66% of the patients stated that they felt 4 or more pain during mammography compression. The median VAS was 5 (interquantile range: 4). 
Breast patterns affected the VAS score. The VAS score of 57% of the patients with fatty breasts and 77% of the patients with dense breasts reported pain with a 
VAS of 4 and above (Pearson Chi-square, p=0.01). Applied pressure (p=0.07) or the mammography results (p=0.31) did not affect the VAS score. 

Conclusion: Mammography is a moderately painful procedure. It is necessary to use pain-relieving strategies to stop women from avoiding mammography. 
All appropriate medical interventions, including algology, should be used in this situation.
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INTRODUCTION
The most common cause of malignant tumors in women is 
breast cancer. The level of participation in screening pro-
gram is crucial to its effective prevention.[1] On the other hand, 
breast compression is a crucial component of the mammog-
raphy examination and is accomplished by lowering a com-
pression paddle onto the breast.[2] Current mammography 
equipment only gives compression force and breast thick-
ness as parameters to assess the degree of compression.[3]

Depending on the size of the breasts, this causes a very vari-
able impression of discomfort or even pain throughout the 
process. It has been demonstrated that having pain during 

a screening mammogram has a negative impact on subse-
quent attendance at screening programs.[4] In addition, some 
patients report pain lasting for days. Determining the associ-
ations of this pain will be the most important step in focusing 
on the solution to the problem.

Recognition and management of pain not only by imaging 
technicians and radiologists but also by algologists or anes-
thesiologists will be an important step in preventing leaks that 
may occur in screening programs. In this study, an anesthesi-
ologist interviewed the patient and used a visual analog scale 
(VAS) to measure the level of pain that patients experienced 
during the mammogram and figure out possible associations.
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MATERIALS and METHODS
The investigation was conducted in the mammography unit 
of the Medipol University Hospital between October and 
November 2019. The study was carried out in accordance 
with the Declaration of Helsinki’s guidelines, and the Ethical 
Committee approved the study (July 24, 2017-40/17). Each 
patient provided her consent without any obligation. The 
STROBE statement was used for reporting.

Patient Population
This prospective cohort study included 140 consecutive ASA 
1–2 patients who were referred to the mammography unit 
for screening or diagnostic mammography. Just after their 
mammograms, the patients spoke with an anesthesiologist 
(MAK or KD) and used the VAS to rate how much pain they 
had felt. At this point, informed consent was acquired. Pa-
tients undergoing mammography-guided interventional 
procedures were not included.

The patients were asked to rate their level of pain from mam-
mography compression immediately after the procedure us-
ing a VAS. The VAS consists of a horizontal line with a value 
from 0 to 10, with 0 denoting no discomfort and 10 denoting 
the greatest conceivable pain.[5] Age, gender, maximum com-
pression force (Newton-N), breast pattern, and mammogra-
phy results were the data collected through DICOM data or 
interpretation reports.

Statistical Analysis 
We found that a sample size of at least 128 patients was 
required to achieve statistical significance with a power of 
95% and a significance level of 0.05 based on power anal-
ysis. SPSS 22.0 software (IBM BM Corp., New York, NY; for-
merly SPSS Inc., Chicago, IL, US) was used for the statisti-
cal analysis. Categorical data are reported as counts and 
percentages, while continuous variables are shown as the 
mean and standard deviation. The Kolmogorov-Smirnov 
test was used to verify the data’s distribution. A statistical 
analysis was done to determine the association between 
the breast pattern, applied pressure, the results of the 
mammogram, and the VAS score by Chi-square or Fisher’s 
Exact Test. All analyses were two-tailed, and p<0.05 was 
considered statistically significant.

RESULTS
140 female patients (mean age of 51±9, between 35 and 89) 
referred to our mammography unit for screening or diagnos-
tic mammography were enrolled. 

Maximum Compression Force
The mean compression force for all mammograms in the 
study was 188±5 N and ranged from 170 N to 199 N. There 
was no significant difference in VAS scores between those 
who had a compression force≥188 N and those with a com-
pression force <188 N when we used the mean value of 188 
N as the threshold (p=0.07, Table 1 and Fig. 1).

Breast Pattern
Based on the American Radiology College classification, 30 
women (22%) had type A (fatty) breast patterns, 44 (31%) 
B (fatty), 58 (41%) C (dense), and 8 (6%) D (dense) breast 
patterns. There was a significant difference in VAS scores be-
tween those who had a fatty breast pattern and those with a 
dense breast (p=0.01, Table 1 and Fig. 1). 77 percent of wom-
en with dense breasts reported a VAS score of 4 or higher, 
compared to 57% of women with fatty breasts who reported 
a VAS score of 4 or higher.

Mammography Results
There was no significant difference in VAS scores among the 
patients with benign (BI-RADS 1, 2, 3) and suspicious (BI-
RADS 4, 5) mammography results (p=0.31, Table 1 and Fig. 
1). 67% of patients in the benign group who received mam-
mograms reported pain of 4 or more on the VAS scale, com-
pared to 50% of the women who received suspicious results 
who reported pain of 4 or more on the same scale.

Pain Experienced During Mammography
66% of the patients stated that they felt 4 or more pain 
during mammography compression. The median VAS was 
5 (interquantile range: 4). Breast patterns affected the VAS 
score (Fig. 2). Women with denser breasts experienced more 
painful examinations than those with fatty breasts (77% vs. 
57%) with a VAS of 4 and above (Pearson Chi-square, p=0.01). 
Applied pressure (p=0.07) or the results of the mammogram 
(p=0.31) did not affect the VAS score.

DISCUSSION
This study showed that mammography is a moderately pain-
ful procedure, and the breast structure of the woman affects 
the pain felt.

One of the most common malignancies in the world is breast 
cancer. Early identification and treatment using screening 
techniques like self-examination, clinical examination, and 
mammography can increase survival rates and lower mor-
tality. While routine breast screening is necessary to identify 
breast cancer in its earliest stages, not all women follow this 
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regimen.[6,7] Personal factors (knowledge, sociodemographic 
factors, cost and insurance, cultural factors, belief, attitudes, 
fear, pain, embarrassment, self-efficacy, religious, psycho-
logical factors, time constraints, fatalism), professional fac-
tors (professional recommendations, communication), and 
social factors (social support, access) are potential barriers 
to breast cancer screening compliance.[8,9] A study on women 
who refuse recall for additional mammography assessment 
after screening found that the pain of the procedure is one 
reason why women opt out.[10] In addition, women could be 
less eager to screen because of the discomfort of getting 
mammograms.[11] Therefore, there may be a tendency for ex-
aminations in which there is no pain caused by compression 

or avoidance of screening. However, mammography is an 
essential component of breast cancer screening. It is cru-
cial that all relevant professionals, including general prac-
titioners, radiologists, and algologists, identify the potential 
sources of pain, raise awareness of this issue among physi-
cians, and develop a strategy to combat it to prevent screen-
ing programs from being disrupted.[9]

The breast can be evaluated with its anatomical integrity 
on mammography. Additionally, it is the only mammogra-
phy that can consistently reveal calcifications that could 
be associated with early breast cancer. With successive fol-
low-ups over time, mammography makes it possible to de-

Table 1. Statistical results

140 female patients (mean age of			   VAS				    p 
51±9, between 35 and 89)

			   <4			   ≥4

		  n		  %	 n		  %

Maximum compression force mean: 
188±5 N (170 N–199 N)

	 <188 N	 11		  23	 36		  77	 0.07*

	 ≥188 N	 36		  39	 57		  61	

Breast pattern

	 Fatty type A:30 (22%) type B: 44 (31%)	 32		  43	 42		  57	 0.01**

	 Dense type C: 58 (41%) type D: 8 (6%)	 15		  23	 51		  77	

Mammography results

	 Benign	 43		  33	 89		  67	 0.31***

	 Suspicious 	 4		  50	 4		  50	

*: Pearson Chi-square; **: Significant result; ***: Fisher’s exact test. VAS: Visual analogue scale

Figure 1. The box plot shows the distribution of visual analogue scale scores based on maximum compression force, ACR breast 
pattern, and mammography results

VAS: Visual analog scale; ACR: American College of Radiology
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tect silent abnormalities.[12] All these are possible with high 
image quality. Image quality cannot be high enough with-
out compression either. By compression, radiation dose and 
scatter are reduced, the superimposition of breast tissues is 
diminished, and contrast is improved. However, compres-
sion leads to pain as well. Painful mammography can in-
fluence screening practices even in the absence of breast 
cancer symptoms[13] and discourage women from getting 
mammograms.[14,15] In this study, it was found that the pain 
felt did not change with the applied compression force. Al-
though this is an interesting result, it may be an indication 
of cooperation with the patient during the examination. We 
think that this is not due to a lack of standardization but 
to the lack of a standard normal anatomy of the breast in 
women. The volume and composition of the breast show 
significant individual differences. The fact that the com-
pression force does not affect pain may be an indication 
that it is used appropriately in this changing anatomy, con-
trary to the literature.[16] Similarly, a study comparing the 
mammography experience of patients using a manually 
controlled self-compression tool with their previous expe-
rience based on technician-performed compression showed 
that the manually controlled self-compression decreased 
the pain and anxiety of women during mammography.[17]

Mammography-derived pain varies in studies. It varies be-
tween studies from 6% to 32%.[18] Actually, we did not find 
any study on the association between breast pattern and 

pain resulting from mammography examination. The breast 
composition or pattern caused a change in the pain felt in 
this study. More severe pain was felt in the dense breasts. 
The tissue that is sensitive to pressure in the breast tissue 
could be the milk glands and ducts, which are hormone sen-
sitive. Therefore, it is an expected result that the pain is felt 
more in the dense breast pattern, where it is proportionally 
higher. In a study that examined pain experience and breast 
compression mechanics in mammography in two ways as a 
function of breast size, progression in the time proposed two 
possible approaches for pain-preventing strategies: person-
alized compression by using a target pressure and a short-
er clamping phase.[19] In our clinical practice, we use some 
arrangements. To lessen the pain experienced during com-
pression, the patient should be examined by mammography 
after the 4th or 5th day of the menstrual cycle. Pain should 
be tolerated, especially in the mornings. Therefore, morn-
ing hours are preferred for women with pain. The amount of 
discomfort experienced will be lessened if the compression 
is not applied solely to the breast but also partially to the 
chest wall, including the breast areas at the rear. In addition, 
an algology consultation may be an alternative to help the 
patient feel better if the discomfort lasts longer than a few 
days. A climate of trust can be established just by the pa-
tient’s consultation, preventing the mammography-related 
pain from developing into a trauma.

Mammography interpretation results have no impact on the 
discomfort of the procedure in this study. This might be be-
cause there weren't as many patients in the suspicious group. 
In this limited group, there are also no benign or malignant 
inflammatory disorders. There were also some other limita-
tions. The influence of breast size and/or menstrual cycle on 
breast pain and discomfort was not taken into account. Other 
factors include a small sample size and possible population 
bias. In addition, the duration of the pain was not taken into 
consideration. No duration of the pain and no pain percep-
tion during the mammography examination were measured. 
No information about the evaluation of the pain level was 
given before the procedure. No anesthesiologist accompa-
nied the procedure. A standard examination was applied. 
The interview occurred immediately after the procedure. 
For us, this research served as an initial impetus for paying 
more attention to this problem. In particular, our next task 
is to find more, and especially preventable, frequent causes 
of pain, follow up with patients and, if necessary, treat pain 
following the procedure, and contribute to screening as an-
esthesiologists or algologists in the rising incidence of breast 
cancer by preventing mammography opposition.

Figure 2. Distribution of visual analog scale scores in the 
study population

VAS: Visual analog scale
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There aren't many articles that claim mammography 
harms the body. In a case report from 2016, a lady in her 
60s experienced ongoing pain and a hematoma follow-
ing mammography. However after carefully reading the 
report, it became clear that this situation belonged to a 
massive (11 cm) interval cancer.[20] In addition, cutaneous 
bruising following mammography has been documented 
in the past. In this paper, the source of this has simply been 
the radiographers’ enthusiasm for obtaining high-quality 
films.[21] It is well acknowledged that mammography does 
not result in severe physical harm. Mammography-re-
lated pain is an acute, temporary, self-limiting pain that 
often disappears within 10 min.[22] Patient-controlled com-
pression, Diffraction Enhanced Imaging, which does not 
require breast compression, and pharmaceutical pain 
treatment on the day of the mammogram, – which in-
cludes sedatives or painkillers – have all received atten-
tion. However, large series and randomized-controlled 
research is required to address these issues.[22]

CONCLUSION
In conclusion, getting a mammogram is a moderately pain-
ful procedure. Pain-decreasing and relieving techniques 
must be employed to prevent women from avoiding mam-
mography. In this context, all acceptable means of medicine, 
even algology, should be used.
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