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Background
Uterine cancer is one of the common cancers affecting women 

worldwide.1 However, there are significant variations in the incidence 
globally with highest rates in North America (19.1 per 100,000) and 
lowest rates in Africa (3.5 per 100,000).2

The age-standardized incidence rate of uterine cancer in Egypt was 
reported in 2012 as 3.8 per 100,000 compared to a global average 
incidence of 8.2 per 100,000.2 Uterine cancer is ranked as the tenth 
most common women’s cancer in Egypt. Reports from the Middle 
East Cancer Consortium (MECC) showed that the incidence rate of 
uterine cancer in Egypt was the lowest (3.5 per 100,000) compared 
to rates from other MECC countries in the region: Jordan (5.8 per 
100,000), Israeli Arabs (8.7 per 100,000), Cyprus (11.8 per 100,000) 
and Israeli Jews (13.8 per 100,000).3

In addition to the wide range of geographic variation in uterine 
cancer incidence rates in the Middle East, underestimation of 
uterine cancer is suspected in Egypt due to the presumed frequent 
hysterectomy procedures in the country.4,5

Surgical resection of the uterus (hysterectomy) is one of the main 
lines of surgical treatment of uterine cancer. There are also other 
medical indications for performing hysterectomy.6 These indications 
include uterine leiomyomas (fibroid), dysfunctional uterine bleeding, 
endometrial adenomyosis, genital prolapse, chronic pelvic pain, pelvic 
inflammatory disease, massive postpartum hemorrhages, endometrial 
hyperplasia and uterine cancers.7 The majority of hysterectomies are 
performed for managing non-malignant conditions and fibroids are 

considered the most common indication for hysterectomy.8 Non-
malignant conditions that were treated by hysterectomy accounted 
for 88%, 81%, and 78% of all hysterectomy procedures in the US9 
Germany10 and Sweden,11 respectively. 

Hysterectomy is one of the most common gynecologic surgical 
procedures for women worldwide and has been reported in 2009 as 
the second most common surgery for women in the U.S. (479,814 
hysterectomies/year).12 The incidence rate of hysterectomy varies 
across the globe, with reported rates of 510 per 100,000 in the 
US,13 a much lower incidence rate in Europe as demonstrated by an 
incidence rate of 173 per 100,000 in Denmark.14 Unfortunately, Egypt 
and most of developing countries have a scarcity of research about 
hysterectomy. 

Some studies have shown that hysterectomy might be a factor 
in underestimating the observed incidence of uterine cancer. It 
has always been believed that white non-Hispanic women have 
significantly higher incidence of uterine cancer than the incidence in 
other racial groups in the U.S. It is interesting to note that the overall 
age-adjusted endometrial cancer rate increased 66.8% in all racial 
groups after correcting for hysterectomy prevalence.15 After adjusting 
for hysterectomy, Blacks had the highest increase in endometrial 
cancer incidence rate by 95.3%, followed by 65.1% for White non-
Hispanics, and 57.6% for Hispanics. These adjustments provided a 
better understanding of the actual incidence rates between the different 
racial groups considering the influence of different hysterectomy 
rates among them.15 Therefore, adjustment for hysterectomy was an 
important factor in documenting the actual uterine cancer rate in the 
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Abstract

Background: Uterine cancer is one of the common women’s cancers worldwide. There are 
significant variations in uterine cancer incidence rates globally and the incidence in Egypt 
is one of the lowest. Several studies have shown that hysterectomy might be a factor in 
underestimating the observed incidence of uterine cancer. However, no studies have been 
conducted in Egypt to examine this observation. 

Methods: Pathologic reports of all 1040 hysterectomy specimens examined in 2013 and 
2014 in the Gharbiah province, Egypt were abstracted. Prevalence of hysterectomy was 
estimated and used for adjusting the incidence rate of uterine cancer in the Gharbiah 
population-based registry by excluding the hysterectomized women from the population 
at risk. Pre- and post- adjustment rates were compared and 95% confidence intervals (CIs) 
were calculated. 

Results: The prevalence of hysterectomy was estimated as 13.1 per 10,000 women, 95% CI 
(12.65-13.66). The prevalence of hysterectomy did not have a significant impact on uterine 
cancer incidence [pre-adjustment (2.78, 95% CI 2.58-3.00) and post-adjustment (2.79, 
95% CI 2.58-3.00)]. Observing a significant effect of hysterectomy on underestimating the 
incidence of uterine cancer in this population required multiplying the observed prevalence 
by at least 110 times. 

Discussion: This study confirmed the previously documented low incidence of uterine 
cancer in this population of Egypt. The lack of evidence about the possible role of 
hysterectomy in lowering uterine cancer incidence justifies the need for additional research 
to identify the protective factors for uterine cancer in this population. 

Keywords: uterine cancer, hysterectomy prevalence, epidemiology, Egypt, developing 
countries
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U.S. population. Other studies 10,16 supporting this finding, reported 
that the hysterectomy correction has a different effect on the incidence 
rate of endometrial cancer in different geographical regions of the 
U.S. For example, the hysterectomy correction had a high impact on 
rates in Southern U.S. compared to other U.S. regions.17 

Adjusting for hysterectomy had different levels of effect on 
the uterine cancer incidence rate depending on the prevalence of 
hysterectomy in different countries. For example, after adjusting 
for the prevalence of hysterectomy, uterine cancer incidence rate 
increased in England and Wales from 13.4 to 16.2 per 100,000, from 
15.9 to 23.0 per 100,000 in Germany, and from 14.6 to 18.8 per 
100,000 in Finland.18–20

In Egypt, there are no clear data about the prevalence of 
hysterectomy and the indication of this surgery. However, there are 
clinical impressions about a frequent practice of hysterectomy in the 
country. Because of the documented low incidence of uterine cancer 
in Egypt and the presumed high rates of hysterectomy, this is the first 
study to quantify the impact of hysterectomy rate on the incidence rate 
of uterine cancer in Gharbiah province of Egypt.

Methods
Data collection

The population of the study region: The Gharbiah province is 
located in the center of the Nile delta region of Egypt in a space area of 
1,948km2 and a population of approximately 4,011,320. The province 
is composed of 8 districts: Tanta, Al-Maḥallah al-Kubrā, As-Sanṭah, 
Basyoun, Kafr az-Zayyat, Quṭur, Samannūd, and Zefta. The two main 
districts that encompass the majority of the Gharbiah population and 
health care facilities are Tanta (TA) and Al-Mahallah Al-kubra (MK). 
Approximately 50% of the population lives in TA and MK. 

The hysterectomy dataset

The primary pathology laboratories that examine all uterine 
specimens in the province were included in this study. The main 
pathology laboratories in Tanta are located at the Tanta University 
Medical School, the Gharbiah Cancer Society (GCS), the Menshawy 
hospital and 3 other private laboratories. In MK and Kafr az-Zayyat, 
there are 3 private labs that could receive and examine uterine 
specimens. Patients from the other 6 districts of Gharbiah come to 
these pathology laboratories, if uterine specimens need histopathologic 
examination. Based on the Ministry of Health regulations in Egypt, 
uterine biopsies after every hysterectomy procedure must be sent 
to pathology laboratories for histopathologic examination before 
treatment. 

All logbooks of the above-listed laboratories in 2013 and 2014 
were reviewed. The review was limited to this period since records 
prior to 2013 were not available because of inadequate storage spaces 
in the labs. After identifying all uterine biopsies from the logbooks, 
pathology reports of each case were examined. In Tanta, there were 
1055 hysterectomy specimens among 3072 benign uterine lesions. 
There were 306 hysterectomy specimens identified from 1008 cases 
of benign uterine lesions in MK. The benign hysterectomy specimens 
included leiomyomas, endometriosis, endometrial hyperplasia, 
uterine prolapse, and abnormal uterine bleeding. Samples included in 
this study represented all patients from all districts of Gharbiah aged 
18-80 years. 

Variables abstracted from pathology reports included lab ID 
number, age, clinical presentation, type of surgery, date of the 

procedure, pathologic diagnosis, pathology laboratory and district 
referral surgeon.

The incidence rate of uterine cancer for Gharbiah was calculated 
using the Gharbiah population-based Cancer Registry (GPCR) for 
uterine cancer cases available for the period 1999-2010 and the 
population data from the Central Agency for Public Mobilization and 
Statistics (CAPMAS) census.21 

Data management and statistical analysis

The incidence rate (IR) of hysterectomy (E) was calculated 
for 2013 and 2014 in the Gharbiah region by dividing the number 
of newly-diagnosed cases of hysterectomy by the population 
of women in Gharbiah during the same time period. The 95% 
Confidence Interval (CI) was calculated using the following formula: 

1.96 /CI IR IR E= ± × √ . 

In order to adjust for the effect of hysterectomy on uterine cancer 
incidence rates, all women with hysterectomies (prevalent cases) 
were eliminated from the denominator of at-risk women. Therefore, 
backward prevalence projection was calculated under the assumption 
that age has a constant effect pattern and the stability of health care-
related factors (e.g. availability, affordability, accessibility). The 
hysterectomy probability was derived from the hysterectomy rate by 
using hysterectomy probability, 5 ( )( ) 1 r hq h e−= − as used in a previous 
study from New South Wales of Australia.22 

Here, r(h) stands for hysterectomy rate by five year age groups. 
The 95% Confidence Interval (CI) for prevalence (P) was calculated 
using the following formula: ( )( )1.96 1 /CI P P P n= ± × √ − where 
(n) stands for the population size. The adjusted uterine cancer rate 
was calculated by removing the hysterectomized women from 
the population at risk (denominator). The adjusted uterine cancer 
incidence rate was compared to the pre-adjustment rate using 95% 
confidence intervals. SAS statistical software was used in the analysis 
(SAS version 9.4 SAS Institute Inc., Cary, NC).

Details of uterine cancer incidence rate calculations are included in 
our previous publication.23 The study was approved by the Institutional 
Review Board (IRB) at University Nebraska Medical Center (UNMC) 
and Gharbiah Cancer Center Ethics Committee.

Result 
There were 1040 hysterectomy cases in the Gharbiah region 

during the period of 2013 and 2014. The total crude incidence rate of 
hysterectomy was 26.3 per 100,000 women [95% CI (24.7-27.9)]. The 
age-specific rate of hysterectomy was highest in the age groups (40-
49 years) and (50-59 years) by rates of 112.2 and 109.7 per 100,000 
women, respectively, (Table 1). The age-standardized rate (ASR) of 
hysterectomy was 30.4 and 95% CI was (28.5-32.2) per 100,000.

Table 1 Crude incidence rates of hysterectomy by age groups/100,000, 
Gharbiah 2013-2014

AGE Hysterectomy 
Cases Incidence Rate 95% CI

<40 115 3.94 3.27 4.71

40-49 522 112.25 102.93 122.19

50-59 346 109.67 98.56 121.68

60-69 47 28.69 21.34 37.8

>=70 10 10.98 5.64 19.48

Total 1040 26.3 24.74 27.93
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The estimated prevalence of hysterectomy was 13.1 per 10,000 
women and 95% CI was (12.65-13.66). The age group of 45-49 years 
had the highest prevalence of 74.8 per 10,000 women. The prevalence 
of hysterectomy among women in Gharbiah increased with age to the 
peak in the age group of 45 to 49 years then gradually decreased in 
older women (Table 2).  

Table 2 Projected prevalence of hysterectomy in the women population of 
Gharbiah, Egypt 1999-2010

Age groups Hysterectomy  prevalence 
per 10,000 95% CI

15-19 0.1 0.03 0.36

20-24 0.1 0.04 0.37

25-29 2.1 1.54 2.92

30-34 4.6 3.54 5.87

35-39 13.8 11.95 15.94

40-44 39.3 36 42.98

45-49 74.8 69.89 80.13

50-54 67.7 62.67 73.17

55-59 32 27.92 36.7

60-64 16.1 12.91 20.13

65-69 18.4 14.39 23.59

70-74 6.4 3.88 10.58

75+ 4.5 2.45 8.31

Total 13.1 12.65 13.66

After adjusting for the hysterectomy cases in the population at 
risk, the uterine cancer incidence rate was not affected significantly in 
all age groups. The total crude rate of uterine cancer after adjustment 
for hysterectomy was 2.79 and 95% CI (2.58-300) per 100,000 
compared to almost the same rate (2.78 per 100,000 women) before 
the adjustment (Table 3). Moreover, no significant differences were 
seen for pre- or post-menopausal women regarding crude incidence 
rates of uterine cancer after adjustment for hysterectomy (Table 4).

Table 3 Uterine cancer incidence rate before and after adjustment for 
hysterectomy by age group Gharbiah, 1999-2010

    Before adjustment After adjustment

AGE Cases Crude 
rate 95% CI Crude 

rate 95% CI

<40 33 0.19 0.13 0.26 0.19 0.13 0.26

40-49 82 2.94 2.35 3.63 2.96 2.37 3.65

50-59 237 12.52 11 14.19 12.59 11.06 14.27

60-69 217 22.07 19.28 25.16 22.11 19.31 25.2

>=70 91 16.65 13.49 20.34 16.66 13.5 20.36

Total 660 2.78 2.58 3 2.79 2.58 3

The incidence rate of uterine cancer did not change significantly 
after adjusting for the projected hysterectomy prevalence [pre-
adjustment IR=2.78, 95% CI (2.85-3.00), post-adjustment IR=2.79 
95% CI (2.58-3.00)]. The incidence rate of uterine cancer could be 
significantly impacted to become IR=3.25 95% CI (3.01-3.51), if the 
current observed prevalence would increase by 110 times. 

Table 4 Uterine cancer crude incidence rate before and after adjustment for hysterectomy by menopausal status, Gharbiah, 1999-2010

    Before adjustment After adjustment

Menopause Cases Crude rate LL UL Crude rate LL UL

Pre-menopause 115 0.57 0.47 0.68 0.57 0.47 0.68

Post-menopause 545 15.92 14.63 17.3 15.98 14.68 17.36

Total 660 2.78 2.58 3 2.79 2.58 3

Discussion
This study has revealed interesting findings. First, women in 

Gharbiah have a low incidence rate of hysterectomy. Second, uterine 
cancer incidence rates did not change after adjusting for hysterectomy 
in this population. Third, based on the uterine cancer incidence, the 
observed uterine hysterectomy prevalence would need to be 110 
times the current hysterectomy rate to have a significant impact on the 
uterine cancer incidence. 

This study showed that the crude and ASR of hysterectomy rates 
in Gharbiah were significantly lower than the respective rates reported 
from other countries. For example, in the U.S., the ASR of hysterectomy 
was 500 per 100,000 women in 2000-2004.13 In Germany, the ASR of 
hysterectomy was reported as 362.9 per 100,000-person year in 2005-
2006.10 However, other developed countries showed hysterectomy 
incidence rates of 370 and 120 per 100,000 women in Italy and 
Norway, respectively.24,25 Based on the available data from Africa, 
the hysterectomy rate was very low compared to rates in developed 
countries. For example, the hysterectomy incidence rate was 5 per 
100,000 women in rural areas of Kenya in 1996,26 while the ASR 

of hysterectomy in our study from Egypt is 30.4 per 100,000. The 
difference between hysterectomy ASRs in developed and developing 
countries could be attributed to differences in fertility rates as well 
as variation in availability of health care services and reliability of 
medical records and disease registries. The highest age-specific 
rates of hysterectomy in this population were observed in the same 
age groups of high age-specific rates in developed countries [(40-49 
years) and (50-59 years)].27 

These findings and observations regarding the low incidence of 
hysterectomy in this population in Egypt were confirmed by the results 
of our calculation of the prevalence rate to estimate the denominator 
of at-risk women. For example, the prevalence rate of hysterectomy 
in this population was 0.13% compared to prevalence of 6.9% in 
rural areas of India and 16.9% in the U.S.28,29 A hospital-based study 
from Ain Shams University hospital in Cairo showed an increment 
in admission numbers of patients requiring hysterectomy surgery 
by comparing hospital admission rates of 1995-1996 to the rate in 
2000.4 Unfortunately, there is a scarcity of studies of hysterectomy 
prevalence and incidence in Africa and developing countries, in 
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general. Therefore, it is difficult to document changes in hysterectomy 
trends over time. 

Regarding the second observation of insignificant impact of 
hysterectomy on uterine cancer incidence in this study, previous studies 
from the U.S. showed that adjustment for hysterectomy prevalence 
increased the overall age-adjusted endometrial cancer incidence rate 
from 29.2 per 100,000 to 48.7 per 100,000 i.e. increase in rate by 
66.8% during the period 1992-2000.15 Furthermore, several studies 
found that failure to adjust for hysterectomy prevalence resulted in 
distortion of uterine cancer rates based on age, race, and place of 
residence in the United State.10,16,30 In Germany, corrected uterine 
cancer incidence rate after adjusting for hysterectomy prevalence led 
to a 20% increase in incidence.31 Moreover, hysterectomy prevalence 
has different impacts on uterine cancer incidence rates among 
different populations. For example, the relative change in uterine 
cancer incidence rates after adjusting for hysterectomy prevalence 
was higher in the U.S. compared to some European countries.31 
Our study showed that the low prevalence of hysterectomy in this 
study had no significant impact on uterine cancer incidence rate in 
Gharbiah, Egypt.

The results of our study revealed that hysterectomy procedures 
are not as common as presumed based on clinical impressions. The 
hysterectomy prevalence in our study population was not high enough 
to influence uterine cancer incidence rate. There are multiple factors 
that might have contributed to the results. There is a possibility that not 
all cases of hysterectomy were recorded or reported due to incomplete 
reporting, inadequate record storage, or illegal undocumented 
practices. However, the significant impact of hysterectomy on uterine 
cancer incidence rate in this population did not appear until the 
observed prevalence was multiplied by 110. Therefore, it is highly 
unlikely that even with underreporting of hysterectomy that uterine 
cancer rate is underestimated in this population. 

In addition, there are certain factors that could influence 
hysterectomy rates, such as availability and affordability of health 
care facilities and levels of socioeconomic status.32,33 Furthermore, 
knowledge and attitude about hysterectomy influence decision-
making regarding hysterectomy. A Swiss study found that patients’ 
knowledge about hysterectomy and different alternative treatments 
could reduce the choice of hysterectomy.34 Cultural factors may 
also lead to acceptance or rejection of hysterectomy as a line of 
treatment. For example, in the Middle East, the uterus is considered an 
important organ of femininity and reproduction even in multiparous 
older women.35,36 The beliefs about the importance of the uterus may 
affect the utilization of hysterectomy among women and may also 
influence their consideration of other alternative non-surgical lines 
of treatments such as hormonal manipulation and laser ablation. It 
is important to note that while hysterectomy rates were shown to be 
low in this study, the increasing rates of obesity in this population 
could result in increasing rates of gynecological diseases that require 
hysterectomy for treatment.5,37,38 

The study has several strengths. The study was the first population-
based investigation of the influence of hysterectomy on uterine cancer 
rates in Egypt. The availability of reliable data from the population-
based cancer registry of Egypt on uterine cancer adds to the validity 
of the information.38 The study also provided useful information about 
the low rate of hysterectomy in this population in Egypt. The low 
rate of hysterectomy in this population can be extrapolated to the 
population of women in Egypt, as Gharbiah is representative of the 
country in terms of the population age structure, socioeconomic, and 

geographic status. The inclusion of the limited number of pathology 
laboratories in this study increased the opportunity for capturing the 
vast majority of the resected hysterectomy specimens during the study 
period. However, the study has a few limitations. The limited storage 
capacity of the pathology laboratories restricted the duration of the 
study period. Therefore, there was a potential that some cases were 
missed. Also, the limited demographic and clinical variables in the 
pathology reports hindered the detailed clinical investigation of the 
gynecological diseases involved in the study. 

In conclusion, this study highlights the low prevalence of 
hysterectomy among women in the Gharbiah region of Egypt and 
confirmed the low incidence of uterine cancer in this population,38 

eliminating the clinical impression that the low incidence of 
uterine cancer is due to high rate of hysterectomy. Future studies 
should investigate the clinical and demographic factors related to 
hysterectomy in this population for optimizing medical care and setting 
guidelines for practice. Additional research is needed to compare the 
indication of hysterectomy in this population to populations in other 
developing countries. With the high and increasing rates of obesity in 
this population, investigating the potential increase in hysterectomy 
would be an interesting research topic. 
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