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Background: Cancer is the public health problem. The burden of cancer is increasing worldwide despite the advances for 

diagnosis and treatment. Aim:  To analyze the genitourinary tract malignancies presented to histopathology department in 

TGMH over a period of 5 years.   Methods: A descriptive hospital based study was conducted at the histopathology 

departments in TGMEH, Sana'a/Yemen from January 2006 to December 2010. All the consecutive GUT specimens 

presenting for histopathology were included in the study. Results: The total number of specimens dealt with during this 

period was (11071) out of which 4.5% (499) were GUT malignant tumors. The peak age for presentation was between 0.6-

95 (Mean 56.1) in males, while it was 1-85 (Mean 46.7) in females. In males the top five GUT malignant tumors involved 

the transitional cell cancer 157 (31.3%), prostate Adenocarcinoma 84 (16.8%), Squamous cell cancer 52 (10.4%), Renal 

cell cancer 25 (5.0%) and Wilm's Tumor 13 (2.6%). Among females the most frequently seen urological tumors were Renal 

cell cancer 44 (8.8%), Transitional cell cancer 42 (8.4%), Squamous cell cancer 28 (5.6%) and Wilm's tumor 17 (3.4%). 

Conclusion: The most common GUT in male is transitional cell cancer of the urinary bladder and in female the renal cell 

cancer. The mean age of urinary bladder and renal cell cancer is approximately a decade younger than Western patients. 

Schistosomiasis remains an important health problem in Yemen. 
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Introduction:  

The burden of cancer is increasing worldwide despite the 

advances for diagnosis and treatment. It is estimated that 

in the year 2008 worldwide 12.4 million new cases of 

cancer were reported and 7.6 million people died1. 

According to the National Vital Statistics Report 

malignancies were the second most common cause of 

death in USA in 20062. The estimations from Europe are 

that 3.2 million new cases and 1.7 million deaths from 

cancer were seen in 20083. It is predicted that by 2030 

there will be approximately 20 million new cases and 12.9 

million deaths related to cancer. In the United States 2009, 

an estimated 333,000 people were diagnosed with 

genitourinary cancers, and approximately 56,000 died of 

these diseases. The American Cancer Society estimates 

that genitourinary cancers accounted for 23 percent of all 

new cancer diagnoses and approximately 10 percent of all 

cancer deaths in 20094. 

The incidence of cancer is steadily increasing in the 

underdeveloped countries. More than half of the new cases 

and around 60% of the cancer related deaths occurred in 

these countries. The causes for cancers can be either 
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internal factors like inherited mutations, hormones, and 

immune conditions or environmental factors such as 

tobacco, diet, radiation, or other infectious agents5.  

There are marked differences in distribution of different 

cancers in different regions of the world5. In Kingdom of 

Saudi Arabia, Genitourinary cancer accounts for only 

9.2% of all cancers, while the rate in the United States of 

America (USA) is as high as 24.1%. The most common 

genitourinary cancer in Saudi is bladder, followed by the 

prostate, kidney, and testicular cancer 6.  

The republic of Yemen lacks a national cancer registry 

and there are no reliable data available7. There are only 

few, published studies of the pattern of cancers or some 

malignancies in some parts of the Republic of Yemen7-16. 

Many studies conducted in Yemen revealed that the most 

commons type of cancer was gastrointestinal tract 

malignancies followed by lymph node cancer and head 

and neck malignant tumors7,8. Sana’a is the most 

populous of all provinces of Yemen and the largest city 

with an estimated population approaching 2 million 17. 

Aim of the study: To analyze the genitourinary tract 

malignancies presented to histopathology department in 

TGMH over a period of 5 years.   

Subjects and Methods 

This descriptive, hospital based study was carried out in 

Sana’a City, Yemen. All specimens were collected from 

the histopathology department and fixed in bloc in 

formalin and submitted for histological assessment. The 

study included all GUT malignant cases diagnosed from 

January 2006 to December 2010. The tissue was processed 

in a tissue processor and paraffin blocks were made. The 

slides were examined by a consultant, who is one of 

authors and the results were recorded. 

The patient's name, sex, age, diagnosis and site of tumor 

were fed into computerized data sheet (SPSS), and a 

numerical code was given for each source. Pediatric GUT 

malignancies were separated (< 15 years), according to 

site of cancer. The neoplasm’s were arranged at first 

according to the main topographic classification of tumors 

and then rearranged by using sub-classification to specify 

the most affected site in both males and females. The 

Statistical Package for Social Science (SPSS, version 

11.0) analyzed the result. Result were expressed as means, 

and standard deviations (SD) and the significance was 

analyzed by independent t-test to compare the groups and 

paired t-test was used to analyze the significance in the 

inter group. The significant different was indicated if p-

value ˂0.05. The results of our study were compared with 

other local, regional and international studies. 

Results 

The total number of specimens dealt with during five 

years period was (11071) out of which 499 (4.5%) were 

genitourinary tract malignant tumors. 

Figure 1 shows no increase in overall prevalence of GUT 

malignant tumor observed in the period from 2006-2010 

and the slight decrease in number of cases in (2010) is a 

result of the political situation (doctors union upset). 

Figure 1: Cases distribution, Sana'a, 2006-2010 

The male tumors were in 360 cases (72.1%) and the 

female 139 cases (27.9%). Adults comprised 92.8% and 

children 7.2 %.The organ specific frequency of occurrence 

is shown in Table 1.  

According to the sites of occurrence the Urinary bladder 

cancer is the most frequent, it accounts for 291 (58.3%) of 

the GUT diagnosed cancer and comprised 2.63 % of total 

cancer cases in Sana'a. The second most frequent is the 

kidney tumor it constitutes 109 (21.8%). Prostate 

malignancy occurred in 86 cases (17.2%) and is the third 

most frequently cancer, it accounts for 24% of all male 

cancer. Scrotal tumors is not very common, it constitutes 
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13(2.6%) of all GUT malignancies and only 3% of total 

male GUT malignant tumor. Table 1.  The peak age for 

occurrence was between 0.6-95 (Mean 56.2, SD 17.68) in 

males, while it was 1-85 (Mean: 46.6, SD: 20.26) in 

females. Figure 2. 

This difference in mean ages was found   (P<0.001). 

 

 Table 1: Genitourinary cancers, Sana'a 2006-2010 

Figure 2: Age distribution of GUT cancers in male and 

female, Sana'a, 2006-2010. 

 

In males the top five GUT malignant tumors involved the 

transitional cell cancer 152 (42%), prostate 

Adenocarcinoma 84 (23%), Squamous cell cancer 55 

(15%), Renal cell cancer 29 (8%) and Wilm's Tumor 13 

(4%). Among females the most frequently seen urological 

tumors were Renal cell cancer 44 (32%), Transitional cell 

cancer 42 (30%), Squamous cell cancer 28 (20%) and 

Wilm's tumor 17 (12%). Figure 3. 

 

Figure 3: Distribution of GUT cancers by sex, Sana'a, 

2006-10. 
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Variables F % Mean SD 

Valid Urinary 

Bladder 

291 58.3 56.237 13.2 

Renal Tumor 109 21.8 37.562 24.8 

Scrotal 

Tumor 

13 2.6 33.462 15.2 

Prostate 86 17.2 67.395 9.1 

Total 499 100 53.538 18.9 
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Table 2: Distribution of GUT cancers according to sex and 

age 

Cancer site Cases % Ratio Mean 

Age 

(Year) 

Rang 

(Year) 

±SD 

Urinary 

bladder 

cancer    

                    

Male 

Female 

214 

77 

74  

26  

2.78:1    

Transitional 

cell cancer 

      

Male 

Female 

152 

45 

77  

23  

3.38:1 

 

58.26 

57.15 

26 – 95 

35 – 80 

14.07 

11.60 

Squamous 

cell cancer 

      

Male  

Female 

55 

28 

66  

34  

1.96:1 50.56 

48.65 

25 – 70 

35 – 70 

12.07 

10.25 

Others*       

Male 

Female  

8 

3 

72.7 

27.3 

    

Kidney 

malignancy 

      

Male 

Female 

46 

63 

42  

58  

0.7:1 

 

 

 

 

 

 

 

           

Adults 

      

Renal cell 

cancer 

      

Male 

Female 

29 

44 

40  

60  

0.66:1 

 

57.3076 

48.1385 

35 - 85 

17 - 85 

12.46 

14.47 

       

Children 

      

Wilm's 

tumor 

      

Male 

Female 

13 

17 

43  

57  

076:1 4.7999 

3.7769 

0.5 - 12 

1 - 15 

2.88 

4.42 

Prostate        

Prostate 

Adenocarci

noma 

Transitional 

cell cancer 

84 

2 

98  

2  

 67.750 38 - 90 8.38 

Testis 13 100   33.462 16-65 15.24 

Others*: Adenocarcinoma, Undifferentiated cancer, 

Rhabedomyosarcoma 

 

The mean ages of the transitional cell cancer (TCC) cases 

of the urinary bladder are statistically approximate in  both 

genders  (p=0.08) as well as in squamous cell carcinoma 

(SCC), but  the comparison of mean age  in both gender  

between the two malignancies  is found significant 

different of about a decade.  

A comparison is made between patients with TCC and 

those with SCC in table 2. In this series, the mean age of 

patients with SCC (50.6 years) was significantly less than 

those with TCC (58.3 years).  

The male to female ratio of cases with TCC (3.38:1) are 

significantly higher than those with SCC (1.96:1).  

Low grade non-muscle invasive TCC present in 123 cases 

and the remainder present as high grade cancer.  

All squamous cell carcinomas were muscle infiltrating at 

the time of diagnosis, while 62% of transitional cell 

carcinomas were superficial.  

About 52 % have SCC that invaded into deeper layers 

but still contained in the urinary bladder. In 46% of 

cases, the cancer spread to the nearby tissues of urinary 

bladder. Rarely (2% of SCC cases), it has spread to 

distant sites. 

In comparing the cell differentiation in, the high grade 

TCC comprises 38% while in high grade SCC it comprises 

65%, this differences was statistically significant. 

The comparison of the renal cell cancer mean ages to the 

gender shows about 10 years difference. It occurs in 

female younger than those seen in male and this age 

difference was statistically significant (P<0.001). 

Table 3: Histological classification of urinary bladder and 

kidney malignancies by sex. 

 

The peak age of the prostate Adenocarcinoma was 

between 60-70 Years (74% of all cases).  In this peak age 

the prostate Adenocarcinoma in comparing with the other 

genitourinary cancers comes in the first place (P<0.001).  

Cancer 

site 

Histological types Sex (%) Total 

Male Female n (%) 

Urinary 

bladder 

Transitional cell cancer 

Squamous cell cancer 

Adenocarcinoma 
Undifferentiated 

cancer 

Rhabedomyosarcoma 

152 

55 

4 
3 

1 

52 

20 

1 
1 

 

45 

28 

1 
2 

0 

16 

10 

 

197 

83 

5 
5 

1 

68  

28  

2  
2  

 

Total  215 74  76 26  291 100  

Kidney Renal cell cancer 

Wilm's tumor 
Transitional cell cancer 

Squamous cell cancer 

Adenocarcinoma 
Oncocytoma 

Non-Hodgkin 

lymphoma 

29 

13 
1 

1 

1 
0 

1 

27  

12  
1  

1  

1  
0 

1  

44 

17 
1 

0 

0 
1 

0 

40  

16  
1   

0 

0 
1  

0 

73 

30 
2 

1 

1 
1 

1 

67  

27  
2  

1  

1  
1  

1  
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The prostate Adenocarcinoma in 51.6% of the cases are 

well to moderately differentiate. Figure 4. 

Figure 4: the cell differentiation of prostate 

Adenocarcinoma. 

Figure 5: distribution of Prostate Adenocarcinoma   , 

Sana'a, and 2006-2010 

Eggs of schistosomiasis haematobium were seen in 

microscopic section of the urinary bladder tumor in 29% 

of patients with squamous cell carcinoma  and in 4% of 

the patients with transitional cell cancer. This difference of 

associated schistosomiasis eggs with SCC was statically 

significant. Table 4. 

Table 4: Schistosomiasis associated urinary bladder cancer 

(SABC). 

Histology SABC Not seen Total 

Squamous cell cancer 24 (29%) 59 83 

Transitional cell 

cancer 

7    (4%) 190 197 

 

The testicular tumor (13 Cases) classified into Seminoma 

and Non- seminoma. The Seminoma occur in 2 cases 

(15%) and the non-seminoma in 11 cases (85%). Figure 6. 

Figure 6: histological distrubution of the non-seminoma 

cases (2006-2010) 

 

 

Discussion 

The Republic of Yemen lacks a national cancer registry 

and exact date to support the clinical impression that the 

incidence rate increased has not been available. We can 

only guess the prevalence rate of the various cancers 

according to the hospital based registry. Information 

regarding the relative frequency of different tumors can be 

obtained from sources such as the pathology department. 

However, if we consider the WHO recommendation for 

estimating cancer incidence (100 per 100000 for countries 

with more than half of the population under 20 years of 

age), the number of new cases in Yemen should be around 

16000 annually7.  The subject of genitourinary cancer in 

the elderly population in USA becomes increasingly more 

important. Carcinoma of the kidney, bladder, and prostate 

all have an increasing incidence over the age of 50 and 

have a predilection for affecting men more commonly than 

women18. 

In USA the Genitourinary malignancy comprises nearly 

half of the cancers diagnosed in men, and the incidence of 

this group of cancers increases with age19.  

In the present study the GUT malignancy for the five years 

period constituted 4.5% of all new cancer diagnoses. The 

pattern in overall prevalence of the GUT cancer was 

similar and the slight decrease in patients cases in 2010 as 

a result of political situation in Yemen.  

This finding is compared with previous investigations of 

the pattern of malignancy in Sana'a, which constitute the 
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GUT malignancy the 5th most common malignancy in 

Yemen, but they are less common in other studies in 

South-Eastern governorates of Yemen and province of 

Hadhramout, which constituted it as the 8th common 

organ site 8,7,16, 20. 

The most common site of cancer within the GUT is the 

bladder. Urinary bladder cancer comprises 58.3% of 

genitourinary malignancies and the males are more 

frequently affected than females (Ratio= 2.8:1), this is 

similar to others studies8, 18, 20. 

Worldwide, the male-to-female ratio in the incidence of 

bladder cancer is 3.3:1. However, this ratio varies around 

the world and has been reported as 1.1:1.0 in Eastern 

Africa, 2.1:1.0 in South Africa, 5:1 in Northern Africa and 

5.1:1.0 in several areas of southern Europe5,21. In some 

countries this ratio was higher, 10.4 for Denmark, 9.6 for 

Iceland, 8.6 for the UK, 7.4 for Jordan, 6.9 for Israel 

(Arabs) and 5.3 for Cyprus22-24. 

An estimated 386,300 new cases of bladder cancer 

occurred in 2008, making it the ninth most common cause 

of cancer worldwide, and there is a 15-fold variation in 

incidence rates internationally. The highest incidence rates 

are found in Europe, Northern Africa, and the Middle 

East, as well as North America. The lowest rates are found 

in Southeast Asia and Middle Africa25.  

In Europe, cancer of the urinary bladder is the fourth most 

frequent cancer among men and accounting for about 7% 

of the total cancers. The annual incidence rate is 

22/100,000 in men and 4/100,000 in women and 70% of 

patients with more than 65 years of age22. 

In Yemen, Bladder cancer is the fourth most commonly 

diagnosed cancer among men and is the first among the 

urologic cancers in males and the second organ site in 

female8. 

The incidence of Urinary bladder Cancer for neighbor 

countries varieties from high incidence rates present in 

Egypt 27.9, 18.1 in Israel Arabs, 14.7 in Bahrain, 13.2 in 

Jordan, but not in Kuwait (6.3), in Oman (5.1), in Saudi 

(2.5) and in Qatar1,8, while the incidence in female range 

from 3.8 in Bahrain, 3.1 in Egypt to 2.9 in Kuwait, 2,2 in 

Oman, 1.2 in Saudi and 0.7 in Qatar. This is pointing to 

considerable variation in risk factors across the Arab 

world. 

The histological pattern of urinary bladder cancer are TCC 

68 % and SCC 28% of 291 urinary bladder cancers seen in 

5-years period.  Rare pathological subtypes of urinary 

bladder cancer include Adenocarcinoma (2%), 

undifferentiated cancer (2%) and Rhabedomyosarcoma.  

TCC is the most common urinary bladder cancers 

worldwide, with the highest incidence in Europe and the 

lowest incidence rates were reported from Asia (China) 

and South America. Histology data available from North 

America, Europe and Australia where 92-99% of bladder 

cancers were TCC as it is expected; whereas the 

proportion is around 70- 80% in Southeast Asia, and 

substantially less than 50% in different parts of Africa 26, 

27.  

The most frequent cases of the TCC are well differentiated 

cancer and is observed 62%, which usually appears as 

papillary and superficial lesions, while the SCC are highly 

malignant and tend to be of high grade at the diagnosis, 

which frequently presents as a nodular and invasive, 65 % 

of  cases are poorly differentiated lesions. This finding is 

in agreement with other reports26-28. Fewer than 2% of 

these cancers are undifferentiated, aggressive and 

metastatic.  

The proportion of SCC varied from 50 to 81% of all 

bladder cancer cases in different areas of endemic 

schistosoma infection in some Middle Eastern and African 

countries, which contrasts to Western countries, where the 

frequency of SCC in bladder cancer cases is much lower 

about 3 to 10%29, 30.  

Traditionally, Schistosoma haematobium has been 

considered the most important etiological agent31, but 

transitional cell carcinoma has recently become the most 

frequent type in Egypt, replacing lesions with squamous 

features, corroborating findings from small-scale hospital-
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based studies indicating that the etiology of bladder cancer 

has changed significantly over the past 26 years32. 

This lower frequency of SCC relative to previous reports 

supports the etiological relationship to urinary 

Schistosomiasis in Egypt and the effect of successful 

control measures of the endemic disease. The increase in 

frequency of TCC and decrease in frequency of SCC 

relative to previous reports indicate a transition phase from 

the schistosoma-associated bladder carcinoma (SABC) to 

the Western type of bladder cancer related to smoking32. 

Cigarette smoking is the most important risk factor, 

accounting for 50%of cases in men and 35% in women33. 

In fact, cigarette smokers have a 2- to 4-fold increased risk 

of bladder cancer compared to non-smokers34, and the 

risk increases with increasing intensity and/or duration of 

smoking35. In Yemen public education, elimination of the 

parasite by snail control and mass therapy of infected 

populations will help cancer prevention in the future36,37. 

This might also explain the low prevalence of SABC in 

the present result.  

In S. haematobium associated areas Schistosoma eggs are 

found more frequently in association with squamous cell- 

than transitional cell cancers 38. 

In the present series eggs of schistosomiasis haematobium 

are seen in microscopic section of the urinary bladder 

tumor in 29% of patients with SCC and in 4% of the 

patients with TCC. Other report 28% of patients with 

bladder tumors in general and 83% with SCC had 

evidence of urinary schistosomiasis. The high frequency 

of SCC in schistosomal patients is related to squamous 

metaplasia and dysplasia, which are common in these 

patients.  Michaud, 200739 found that transitional cell 

carcinomas were slightly more common among patients 

with low schistosoma infection rates (56%), and squamous 

cell carcinomas were slightly more common (58%) among 

patients with moderate-to-high levels of infection. 

In schistosoma-free countries throughout the world, the 

peak incidence of bladder cancer is in the sixth or seventh 

decade of life40. Only 12% of bladder cancer cases occur 

in people younger than 50 years30. In contrast, in Egypt, 

Sudan, Iraq, Zambia, Malawi, and Zimbabwe, the mean 

peak age of bilharzial bladder cancer is between 40 and 49 

years30,41. 

The majority of patients we saw were below 50 years of 

age. This age distribution is unlike the data from the West, 

but in conformity with other series from Saudi Arabia and 

the Middle East42, In our result, the mean age at diagnosis 

of urinary bladder is 48 years for SCC and 58 years for 

TCC, about 10 years younger in comparison with other 

reports7,8,30,40. 

This relatively low mean age of Yemeni patients, has 

serious public health implications due to the loss of 

productive years of life due to bladder cancer. 

Prostate cancer incidence and mortality rate vary widely 

according to geography and race, with more than 90 fold 

differences in frequency between highest and lowest43. 

Prostate Adenocarcinoma is the second most common 

urogenital malignancy in Yemeni males but the incidence, 

like other Arabian Gulf and Asian countries ( Range from 

20 in Israel Arab to 3 in Qatar ), is very low compared to 

Western (25-35% all new cancer in USA) despite the high 

intake of calories and high consumption of animal fat44, 

7, 45, 46, 47,48. The prostate adenocarcinoma developed 

at older ages (67-75 years) similar to the worldwide 

patterns42,44,47. There is a significant increase in the 

cases of prostate cancer from 2006 (14 cases) to 2010 (24 

cases). This can be related to an increase use of screening 

programs, better awareness of prostate cancer, improve of 

the health service and the natural aging of the Yemeni 

population. Prostatic carcinoma constituted 75% of all 

male genital cancers seen in men older than 60-70 years.  

Kidney cancer is the first most commonly diagnosed 

cancer in urinary tract among Yemeni female and third 

most common cancer in male. Renal cell cancer (RCC) 

comprises the most common kidney malignancy in 

Yemeni adults and Wilm's tumor in cases under 15 years 

of age. Other cancer like TCC, SCC, Collecting duct 

cancer, Oncocytoma and non-Hodgkin lymphoma are rare. 
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The kidney malignancy in Yemeni females is more 

frequent (male to female Ratio 0.7-1) in contrast to male 

in early ages. This needs more future investigations to 

know the reason for this early occurrence of kidney 

malignancy in females. Internationally this malignancy 

constitutes about 3% of all adult cases, common in men 

twice as in women. The mean ages of the RCC cancer in 

female (48.14 years St. rd 14.47) at the diagnosis is 10 

years younger than the male (57.31 years St. rd 12.46) and 

this shows a two decades younger than that in United 

States (USA) and Europe (6th and 7th decade of life). In 

USA cancer is predominant in  old age, 58% of all new 

cancer cases and 66% of all cancer death occur over 65 

years of age 49.      

The estimated incidence for the kidney cancer in Arabic 

countries is a mixture from 5.8 in Kuwait, 4.7 in Bahrain, 

4.4 in Israel Arabs, 3.4 in Jordan to 2.5 in Egypt and range 

from 1.7 to 1.6 in Saudi, Omani and Qatar respectively. 

Scrotal tumors is less common than other genitourinary 

cancers, it constitutes 2.6% (13 cases) of all urinary tract 

malignancies diagnosed in five years period and only 3% 

of total male urinary tract malignant tumor.  

An interesting fact is that in the period of five years there 

was not a single case of penile carcinoma recorded. 

This study of urinary tract malignancy is the first of its 

type in Yemen, and we plan to study the changes in 

prevalence of cancer among the Yemeni population in the 

next five years. 

Conclusion 

The most common type of cancers found in our study is 

the TCC of the urinary bladder in male and the RCC is in 

females while in children under 15 years of age is the 

Wilm's Tumor more frequent in this age group.  

The mean age at presentation of patients was at least 20 

years younger than that of develop countries but similar to 

that of developing countries. No increase in overall 

prevalence of urinary tract cancer was observed for the 

period from 2006-2010 and the slight increase in number 

of prostate cases can be a result of natural aging of the 

population. There is the need to set up a population based 

tumor registry on a national level to calculate the true 

incidence.  
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