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Ágrip 

Inngangur: Á síðustu árum hefur nýgengi nýrnafrumukrabbameins aukist hér á landi og er það nú 

með því hæsta sem gerist í heiminum. Þessi hækkun á nýgengi hefur að verulegu leyti verið skýrð 

með tilviljanagreiningu, aðallega vegna aukningar í myndrannsóknum vegna óskyldra sjúkdóma í 

kviðarholi. Í fyrri rannsóknum hérlendis hefur tilviljanagreining ekki verið sjálfstæður forspárþáttur 

lífshorfa og betri horfur þessara sjúklinga verið skýrðar með lægri stigun sjúkdómsins og gráðu 

æxlanna. Tilgangur rannsóknarinnar var að athuga þróun nýgengis og dánarhlutfalls á 35 ára tímabili 

hér á landi en um leið kanna forspárþætti lífshorfa með sérstöku tilliti til áhrifa tilviljanagreiningar. 

 

Efniviður og aðferðir: Afturvirk rannsókn á öllum sjúklingum sem greindust á lífi með 

nýrnafrumukrabbamein á Íslandi frá 1971 til 2005. Kannað var nýgengi og dánarhlutfall sjúkdómsins 

og athugaðir forspárþættir lífshorfa með fjölbreytugreiningu. Öll æxlin voru stiguð samkvæmt TNM-

kerfinu og vefjasýni endurskoðuð. Litið var sérstaklega á tilviljanagreind æxli og þau borin saman við 

æxli sem greindust vegna einkenna.  

 

Niðurstöður: Alls greindust 910 sjúklingar og var meðalaldur 65,2 ár og 61% þeirra voru karlar. 

Nýgengi jókst marktækt á rannsóknartímabilinu eða úr 7,6/100.000/ár fyrir karla og 6,5 fyrir konur á 

tímabilinu 1971-1975 í 13,2 fyrir karla og 8,2 fyrir konur 2001-2005. Dánarhlutfall hélst hins vegar 

stöðugt á sama tímabili. Af  910 sjúklingum greindust 656 vegna einkenna (72%) og 254 fyrir tilviljun 

(27,9%), oftast vegna tölvusneiðmyndatöku eða ómskoðunar á óskyldum sjúkdómum í kviðarholi. 

Tilviljanagreining jókst úr 11,1% á tímabilinu 1971-1975 í 39,2% á árunum 2001-2005. 

Tilviljanagreindu æxlin voru minni og munaði 2,6 cm og af lægri stigun og gráðu en æxli greind vegna 

einkenna. Aldur, kynjadreifing og vefjagerð voru hins vegar sambærileg. Í fjölbreytugreiningu reyndist 

stigun lang veigamesti sjálfstæði forspárþáttur lífshorfa en einnig aldur, greiningarár, sökk og gráða. 

Loks höfðu sjúklingar greindir með einkenni marktækt verri horfur en tilviljanagreindir (áhættuhlutfall 

1,4; 95% CI 1,02-1,93; p=0,04).  

 

Ályktun: Lífshorfur sjúklinga með nýrnafrumukrabbamein á Íslandi hafa batnað en nýgengi er vaxandi 

á sama tíma og dánarhlutfall hefur staðið í stað. Þetta skýrist aðallega af aukningu tilviljanagreindra 

æxla en í dag eru þau um helmingur nýgreindra nýrnafrumukrabbameina hér á landi. Tilviljanagreining 

er sjálfstæður verndandi forspárþáttur lífshorfa sem ekki hefur verið lýst áður hér á landi. Betri horfur 

tilviljanagreindra sjúklinga skýrast því ekki eingöngu af lægri stigun og gráðu heldur er tilviljanagreining 

ein og sér jákvæð fyrir horfur sjúklinga. 



Abstract 

Introduction: The true effect of incidental detection on survival of RCC patients has been debated. 

The objective was to use centralized databases in Iceland to study the incidence and mortality of 

RCC, and also prognostic factors of survival, focusing on the effect of incidental detection. 

 

Materials and methods: This retrospective study included all living patients diagnosed with RCC in 

Iceland from 1971 to 2005. Hospital charts and histology of all cases were reviewed. Incidentally 

diagnosed RCCs were compared to symptomatic tumors and prognostic factors were evaluated using 

Cox multivariate analysis.  

 

Results: Of the 910 patients, 254 (27.9%) were diagnosed incidentally, most often because of 

abdominal ultrasound (US) (29.5%) or computed tomography (CT) (28.3%) performed for unrelated 

symptoms or diseases. Incidental detection increased from 11.1% in 1971–1975 to 39.2% in 2001–

2005, p < 0.001). Over the same period, the incidence of RCC increased significantly in males but in 

females only during the last 5 years of the study. Mortality, however, remained unchanged for both 

sexes. Incidentally detected tumors were 2.6 cm smaller on average and were diagnosed at a lower 

stage and lower tumor grades than symptomatic tumors. Age and histology were similar in both 

groups. TNM stage was by far the strongest independent prognostic factor for survival but age, 

calendar year of diagnosis, and ESR were also significant. Furthermore, after correcting for 

confounders, symptomatic RCC patients had worse survival than those who were diagnosed 

incidentally. 

 

Conclusions: With increased incidence and unchanged mortality, the survival of RCC patients has 

improved. This is mainly related to a steep rise in incidental detection. Incidental detection has a 

favorable effect on survival, to a greater extent than can be explained by lower stage when compared 

to patients diagnosed with symptoms.  
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1 Introduction 

Renal cell carcinoma (RCC) is the most common malignant tumor of the kidney. In recent years, a 

rising incidence has been observed worldwide but at the same time incidental detection has increased 

with the widespread use of abdominal imaging. Many prognostic factors for survival have been 

identified, but the risk factors and etiology are not as well described as for most other malignancies. 

RCC is known for its diversity in clinical presentation and for its often unpredictable behavior, but with 

increasing incidental detection there is a more favorable prognosis, which is linked to earlier diagnosis 

of the disease. However, the true prognostic role of incidental detection has been controversial.  

1.1 Incidence and epidemiology 

RCC is by far the most common malignant tumor of the kidney, and it accounts for 2–3% of all 

malignant tumors in northern Europe. (1, 2) For unknown reasons, the incidence of RCC is higher in 

Iceland than in the rest of the world, the age-adjusted annual incidence being 10.1 for males and 5.9 

for females per 100,000 in the period 1971–2000. The increased incidence of RCC in Iceland has 

mainly been explained by increased incidence in males rather than females. (3) As in many other 

countries, the incidence has been rising. (4, 5) This has been explained by increase in incidental 

detection, mostly due to increased use of abdominal imaging for unrelated disease, both ultrasound 

(US) and computed tomography (CT). At the same time, the mortality of RCC has remained stable, 

thus reflecting improved survival in RCC patients. (6) 

RCC is more common in the industrialized countries of Scandinavia, Western Europe, and North 

America than in the developing countries. Possibly different socioeconomic status and dietary effects 

play a role, but differences in health services, diagnostic capabilities, autopsy rates, and registrations 

could also be important. (7) 

1.2 Etiology 

The cause of RCC is unknown, and the risk factors are poorly defined compared to other 

malignancies. The best-defined environmental risk factors are cigarette smoking, obesity, and 

acquired cystic kidney disease. (8-10) Cigarette smoking doubles the risk of RCC and explains up to 

one third of all cases. (11) RCC in its inherited form is very rare, and in most cases RCC is not linked 

to inheritance. (12-14) RCC is, however, related to some genetic diseases including von Hippel-Lindau 

disease, hereditary papillary RCC, Birt Hogg Dubé syndrome, and hereditary leiomyoma RCC. (15) 

Each of these inherited forms of RCC is associated with different histology and caused by different 

genes, as shown in Table 1-1. (15-17) 
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Table 1-1 Inherited forms of RCC. 

Genetic disease RCC histology Gene 

Von Hippel-Lindau (VHL) disease Clear cell carcinoma VHL (3p) 

Hereditary papillary RCC (HPRC) Papillary RCC MET (7q31) 

Birt Hogg Dubé (BHD) syndrome Chromophobe RCC BHD (17p11) 

Hereditary leiomyoma RCC (HLRCC) Papillary RCC FH (1q42) 

 

1.3 Clinical presentation 

RCC is more common in males than in females, with a male-to-female ratio of 1.5–2.5 in most western 

populations. (18) The tumor is mainly diagnosed in the elderly, with a mean age at diagnosis of 67 

years in Iceland. (3, 19) The disease can remain asymptomatic until it is advanced, because of the 

retroperitoneal location of the kidneys, and it can therefore be difficult to diagnose. The most common 

symptoms are hematuria and flank pain, but patients with more advanced disease can also have more 

obscure or general symptoms such as weight loss, fatigue, and malaise. (20-22) The classic triad of 

flank pain, hematuria, and palpable mass is less common than before and indicates advanced 

disease. (3) Paraneoplastic symptoms due to RCC are also known, such as polycythemia connected 

to erythropoiesis and hypertension following renin production. (23) Patients often have symptoms for 

many months before diagnosis. About one in four patients presents with metastases at diagnosis, 

either lymph node metastasis, distant metastases, or both. (24) 

1.4 Factors prognostic of survival 

Many prognostic factors for RCC have been identified, the most important prognostic factor of survival 

being tumor stage, which is assessed from the size and distribution of the tumor. (3, 6) Nuclear grade 

has also been shown to be a significant predictive factor, higher grades being associated with more 

aggressive tumors and worse survival. (3, 6, 25) According to some studies, age and functional status 

are significant factors. Some studies have also found elevated ESR, reduced hemoglobin, and 

thrombocytosis to be correlated to worse prognosis. (26, 27) Furthermore, several studies have 

identified histology as an important prognostic factor. (28-33) On the other hand, gender, race, and 

socioeconomic status appear to have no prognostic value. (34) 

1.5 Stage and nuclear grade 

Stage is the most important prognostic factor for survival in RCC, and reflects the size of the primary 

tumor and the extent of the disease. Currently, the TNM classification system is recommended for 

staging of RCC, where patients are divided into four groups (I–IV) according to the size of the tumor, 

growth outside the renal capsule, venous involvement, and the presence of lymph node metastases 

and distant metastases. (35, 36) 

The most widely used grading system for RCC is the Fuhrman grading system, a four-grade scale 

(1–4) that assesses microscopic morphology by evaluating the appearance of the nucleus, its size, 
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and the shape and prominence of the nucleoli. (37) Higher grades are linked to more biological 

aggressiveness and worse prognosis for RCC patients. 

1.6 Histopathology 

RCC is divided into several different histological subtypes, according to the Heidelberg classification, 

with variable microscopic appearance that each is associated with distinct origin and chromosomal 

abnormalities (Fig. 1-1). (28, 38) These subtypes have been found to have different biological and 

clinical behavior, and different prognosis. Clear cell carcinoma is the most common RCC, accounting 

for 75–80% of cases. (39) It originates from the proximal convoluted tubules and has been associated 

with the von Hippel-Lindau gene on chromosome 3p. (40) Other types are papillary RCC, which 

probably arises from the distal convoluted tubules and is seen in conjunction with trisomy of 

chromosomes 7 and 17; chromophobe RCC originating from intercalated cells and often linked to low 

numbers of chromosomes including chromosomes Y and 1; and collecting duct RCC, which forms 

from the collecting duct. It is the rarest form and has not been linked to genetic alterations. (41, 42) 

Chromophobe RCC has been shown to have better survival than the other histological subtypes. (30) 

Oncocytoma and metanephric adenoma are classified as benign tumors. (25)  

 

 

Figure 1-1  Different histopathological subtypes of RCC (H & E stain). A. Clear cell carcinoma. 
B. Papillary RCC. C. Chromophobe RCC. D. Collecting duct RCC.  
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1.7 Treatment 

For a localized RCC, the standard and only curative treatment has been radical nephrectomy with 

complete surgical excision of the tumor. Over the past decade, partial nephrectomy has been 

increasingly used for smaller tumors. (43) At first, partial nephrectomy, or nephron-sparing surgery, 

was used only in patients with a single kidney, multiple bilateral tumors, or renal failure to preserve 

their renal function. (44) However, in recent years partial nephrectomy has been increasingly used as 

the treatment of choice for small localized tumors, even in patients with a normal contralateral kidney. 

Both radical and partial nephrectomy can be performed laparoscopically, which has been suggested 

as the new standard to replace the open approach. (45) 

Radiotherapy is ineffective for treating RCC, with the exception of palliative treatment of skeletal 

and brain metastases. (46-48) Unfortunately, cytotoxic chemotherapy for RCC is also ineffective, 

mainly because of multidrug resistance in the tumors. (46) A recent promising therapy for advanced 

disease is immunotherapy, which has been shown to prolong time to progression and to improve 

survival in selected groups of patients. (49) The agents that have been studied the most are α-

interferon and interleukin-2. (49) 

Some relatively new minimally invasive techniques are available for treatment of renal tumors. 

These can be used in patients with comorbidities who are unable to undergo surgery. Percutaneous 

cryoablation preserves renal function, and has been increasingly used in the last decade. It may be 

useful for treating small renal cortical tumors in patients with multiple small tumors bilaterally. (50) This 

procedure is minimally invasive and is based on freezing the tumor using nitrogen or argon, causing 

necrosis of the tumor tissue. The CT-guided procedure with radio-frequency ablation, where molecular 

friction causes necrosis of the tumor, can also be used to eradicate small tumors in patients who are 

unable to undergo surgery. (43) In older co-morbid patients with a high risk of postoperative morbidity, 

close observation can be appropriate, because the tumors in these patients often seem to grow at 

slower rates with fair survival. (51) 

1.8 Incidental diagnosis 

Incidentally diagnosed RCC is defined as disease diagnosed in a living patient without any symptoms 

of the disease. It does not include tumors diagnosed incidentally at autopsy. Incidental diagnosis is 

usually done with abdominal imaging such as ultrasound or CT, because of symptoms unrelated to 

RCC (Fig. 1-2). Incidental detection has been increasing in the last two decades, and is associated 

with the increasing use of these imaging techniques for investigation of unrelated disease or 

symptoms. Incidentally diagnosed tumors are often diagnosed at a lower stage and grade than are 

symptomatically diagnosed tumors. 
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Figure 1-2  An RCC tumor discovered incidentally on abdominal CT. 

 

The relationship between incidental detection and incidence of RCC is not straightforward, and the 

same applies to RCC mortality. Most studies have shown a similar increase in incidental detection in 

both sexes, while others have only documented a rise in incidence in males. (3) Furthermore, in 

countries such as Denmark and Sweden, with advanced healthcare systems and good access to 

abdominal imaging, the incidence of RCC has been falling rather than rising. (52, 53)   

Most studies have shown that patients with symptoms related to RCC have a worse prognosis than 

those whose RCC is detected incidentally. (3, 54-61) Furthermore, Patard et al. have shown that 

patients with local symptoms due to RCC have a better prognosis than patients with systematic 

symptoms. (62) Still, the role of incidental detection as an independent favorable prognostic factor for 

survival has been debated. (1, 2, 6, 63-67) Most studies have been from single or multiple institutions 

rather than being population-based, so detection bias could possibly have affected outcomes. (3) 

In an earlier study from Iceland involving 701 RCC patients diagnosed between 1971 and 2000, 

incidental detection was not found to be a significant prognostic factor after correction for TNM stage 

and grade. (24) This indicated that incidentally detected tumors were biologically similar to 

symptomatic RCCs, but were detected earlier. However, this was not supported by observations of 

incidentally detected tumors being smaller and of lower stage and grade, as found in other studies. 

(24) A limitation of the above-mentioned study was the fact that it included a relatively limited number 

of patients who were diagnosed incidentally with CT. This is important, since CT has become much 

more widespread in Iceland in the last decade. 

 

 



16 

 Aims of study 

The main objective of the study was to determine the incidence and mortality of RCC in a whole 

population, and also the implications of incidental detection for RCC mortality and survival, using a 

large nationwide cohort of patients who were followed up for an extended time. For this, we used 

national databases in Iceland, including a centralized RCC database containing detailed 

clinicopathological information. 
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2 Materials and methods 

This was a retrospective population-based study involving all living patients diagnosed with RCC in 

Iceland between January 1, 1971 and December 31, 2005. During the study period, according to the 

Icelandic National Registry, the average population of Iceland was 250,027 (minimum of 204,834 in 

January 1, 1971; maximum of 299,891 in December 31, 2005). 

2.1 Patients  

Patients were identified through two registries separately: the Icelandic Cancer Registry and a 

computerized diagnosis and operation registry for the hospitals in Iceland. Metanephric adenomas and 

oncocytomas were excluded, as were RCCs found incidentally at autopsy in patients who died of other 

causes. Information on the numbers of abdominal imaging procedures between 1986 and 2005 was 

obtained from all major X-ray imaging departments in Iceland.  

Of 910 patients identified during the 35-year study period, there were 555 males (61.0%) and 355 

females with an average age of 65.2 years (range 17–96). Detailed clinical information, including 

information on patient demographics, clinical presentation, and operative procedures, was gathered 

from hospital records. Nephrectomy was performed in 712 of the 910 patients (4.1% of them partial), 

with curative intent in 79% of cases.  

Of the 910 patients, 91.0% had a histologically verified diagnosis, and all of these cases were 

retrospectively and separately reviewed by two experienced pathologists (Sverrir Harðarson and 

Vigdís Pétursdóttir). Histological subtypes were classified according to the most recent guidelines from 

the World Health Organization (2004), including the following subtypes: clear cell (incorporating the 

multilocular subtype), papillary, chromophobe, collecting duct, and unclassified RCC. (14) The 

Fuhrman four-grade scale was used for assessment of nuclear grade. (3) All tumors were staged 

according to the TNM classification system from 2002 and the AJCC stage grouping from 2002 (Table 

3-1. (6, 22) 

 

Table 2-1 The TNM staging system for RCC (American Joint Committee on Cancer, AJCC). 

Primary Tumor (T) 

TX Primary tumor cannot be assessed 

TO No evidence of primary tumor 

T1 Tumor 7 cm or less in its greatest dimension, limited to the 

kidney 

T1a Tumor 4 cm or less in its greatest dimension, limited to the 

kidney 
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T1b Tumor more than 4 cm but not more than 7 cm in its 

greatest dimension, limited to the kidney 

T2 Tumor more than 7 cm in its greatest dimension, limited to 

the kidney 

T3 Tumor extends into major veins or invades the adrenal 

gland or perinephric tissues but not beyond Gerota’s fascia 

T3a Tumor directly invades adrenal gland or perirenal and/or 

renal sinus fat but not beyond Gerota’s fascia 

T3b Tumor grossly extends into the renal vein or its segmental 

(muscle containing) branches, or vena cava below the 

diaphragm 

T3c Tumor grossly extends into vena cava above the 

diaphragm or invades the wall of the vena cava 

T4 Tumor invades beyond Gerota’s fascia 

Regional Lymph Nodes (N)* 

NX Regional lymph nodes cannot be assessed 

NO No regional lymph node metastases 

N1 Metastases in a single regional lymph node 

N2 Metastases in more than one regional lymph node 

* laterality does not affect the N classification. 

Distant Metastasis (M) 

MX Distant metastasis cannot be assessed 

MO No distant metastasis 

M1 Distant metastasis 

  

The patients were divided into two groups, those incidentally diagnosed with RCC and those 

symptomatically diagnosed. Symptomatic patients were further diagnosed according to the 

classification of Patard et al. into those with localized symptoms, such as hematuria, pain, and flank 

mass, and systematic symptoms, such as weight loss, fever, and symptoms due to metastatic lesions. 
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(62) Incidental diagnosis was defined as a tumor detected by imaging studies or investigation done 

because of symptoms unrelated to RCC. Tumors detected incidentally at autopsy were not included. 

The groups were compared regarding histological subtypes, nuclear grade, stage, tumor size, gender, 

and age. To investigate trends in incidence and mortality, the 35-year study period was divided into 

seven 5-year periods. Poisson regression was used to estimate changes in incidence during the study 

period. 

2.2 Statistical evaluation  

Statistical calculations were done using R software version 2.11 (The R Foundation, Austria). The 

Student t-test and Mann-Whitney U-test were used to compare continuous variables between the two 

groups based on tests of normality. Chi-square and Fisher’s exact test were used to compare 

categorical variables. Patients were assigned a date and cause of death or were identified as living on 

December 31, 2009, using data from the Icelandic Cause of Death Register and the updated Icelandic 

Population Registry. Causes of death were determined from death certificates and deaths from other 

causes were censored. Mean follow-up time was 74 months (range: 0–445 months), and no patients 

were lost to follow-up.  

Mortality due to RCC and disease-specific (i.e. cancer-specific) survival were analyzed using the 

Kaplan-Meier method, which gives a good graphical estimation of survival in one or more groups. The 

Kaplan-Meier survival curve calculates the probability of surviving a given length of time by 

considering time in many small intervals. As an example, the probability of a patient surviving two days 

after surgery is considered as the probability of surviving the first day multiplied by the probability of 

surviving the second day. The overall probability of surviving 20 days, given that the patient survived 

the first 19 days, is p1 × p2
 
× … p19 × p20 where pr is the probability of surviving the rth day. As in this 

study, the period of observation was stopped on a certain day and patients entered the study at 

different times; thus, patients have different follow-up times. The log-rank test was used to compare 

unadjusted survival curves in different groups. The log-rank test is a non-parametric method that tests 

the null hypothesis that the groups that are being compared are samples from the same population 

regarding survival. A proportional hazard regression analysis is a more advanced approach for 

comparison of survival curves than the log-rank test. The Cox proportional hazards regression model, 

introduced in 1972 and the most widely used method today, was used to determine the effects of 

clinical and pathological parameters on mortality, including the significance of incidental detection. 

This is a semiparametric approach and no particular type of distribution is assumed for the survival 

times. On the other hand, it assumes that the hazard ratio (HR) is constant over time. The HR was 

used as a measure of risk of death in different categories. Continuous variables were tested in their 

original continuous form. To retain power, missing values of continuous variables were replaced by the 

population mean. First, univariate analysis was performed with different clinicopathological factors 

including age, gender, year of diagnosis, tumor size, TNM stage, nuclear grade, histology, ESR and 

hemoglobin at diagnosis, and clinical presentation. Each factor that met statistical significance in 

univariate analysis was included in the Cox multivariate analysis to identify independent prognostic 

factors of RCC survival. All variables used in the final model met requirements of proportionality. 



20 

Values of p < 0.05 were considered statistically significant and 95% confidence intervals are reported 

with the hazard ratios. 

2.3 Study approval 

The study was approved by the National Bioethics Committee and the Icelandic Data Protection 

Commission. As individual patients were not identified, obtaining individual consent for the study was 

waived. 
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3 Results 

3.1 Presenting symptoms 

Of the 910 patients, 656 (72.1%; 399 males and 257 females) were diagnosed because of RCC 

symptoms; 308 of the 902 patients (34.2%) with localized symptoms and 348 (38.6%) with systemic 

symptoms (information missing for 8 patients). Abdominal/flank pain (53.0%), macroscopic hematuria 

(43.4%), weight loss (26.1%), and symptoms due to anemia (18.4%) were the most common 

symptoms.  

3.2 Incidental detection and mode of detection 

In 254 patients (27.9%; 156 males and 98 females), the RCC was diagnosed incidentally. Fig. 4-1 

shows the rate of incidental detection, which increased significantly during the study period, from 

11.1% in 1971–1975 to 39.2% in 2001–2005 (p < 0.001). This increase was similar for both males and 

females and in 2005, 48.1% of RCC in males and 61.1% in females was diagnosed incidentally. 

 

 

Figure 3-1 Rate of incidentally diagnosed RCCs in males and females in Iceland, 1971–2005. A 
similar increase in incidental detection was seen for both sexes over the 35-year 
study period.  

 

The modes of detection for incidental diagnosis are shown in Table 4-1. Abdominal ultrasound 

(29.5%) and CT (28.3%) performed for unrelated disease or symptoms were most common, followed 

by IV urography and unsuspected findings at laparotomy. After 2000, the contribution of CT was 

55.4% and that of ultrasound was 26.5%, changing to 75% and 12.5%, respectively, by the year 2005 

(p < 0.001).  
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Table 3-1 Mode of detection for incidentally detected RCCs in Iceland, 1971–2005. 

No. of patients (%) 

Abdominal ultrasound 75 (29.5) 

Computed tomography 72 (28.3) 

IV urography 56 (22.0) 

Laparotomy 9 (3.5) 

Chest X-ray 7 (2.8) 

Aortic angiography 4 (1.6) 

Other 31 (12.2) 

 
Fig. 4-2 shows the steady increase in the use of abdominal CT and ultrasound in Iceland from 1986 

to 2005. CT was introduced in Iceland in 1980 and a steady increase was seen in numbers of 

investigations from 1997, especially after 2004. Ultrasound was introduced in 1986 and the number of 

investigations rose until 1999, but it declined after 1999 when CT became more widely used for 

abdominal imaging.  

 

 

Figure 3-2 Number of abdominal imaging procedures in Iceland, 1986–2005. The data are based 
on reports from all major hospitals, institutions, and private clinics performing these 
investigations in Iceland. IVP: intravenous pyelogram; CT: computed tomography; 
US: ultrasound. 

 

3.3 Incidence 

During the 35-year study period, the age-adjusted incidence of RCC in living patients was 10.5 per 

100,000 for men and 6.2 per 100,000 for women, and it increased significantly with each calendar 

year (p = 0.001). This increase was mostly due to an increase seen in men (Fig. 4-3), where the age-
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adjusted incidence rose from 7.6 per 100,000 in 1971–1975 to 13.2 per 100,000 in 2001–2005 (p < 

0.001). The corresponding figures for women were 6.5 and 8.2 per 100,000 (p = 0.24) (Fig. 4-3). 

 

 

Figure 3-3 Age-adjusted incidence and mortality for patients diagnosed with RCC in Iceland, 
1971–2005. There was a significant increase in incidence in males from 1971 to 2005, 
but only in females from 2001 to 2005. Mortality, on the other hand, remained 
relatively unchanged over the whole period in both sexes.  

 

3.4 Mortality 

RCC mortality remained relatively unchanged in both sexes during the study period (Fig. 4-3). With 

rising incidence and relatively stable mortality, the survival of patients with RCC has improved in 

Iceland since 1971, particularly for men but also for women.   

3.5 Comparison of incidentally detected and symptomatic RCCs  

A comparison between the incidentally diagnosed RCCs and those diagnosed with symptoms is given 

in Table 4-2. The incidentally detected tumors were on average 2.6 cm smaller (p < 0.001) but age 

(65.7 vs. 65.0 years, p = 0.45), laterality (57.3% vs. 50.6% right-sided tumors, p = 0.35), and gender 

ratio (1.6 in both groups) were comparable in both groups. A significant decrease in tumor size was 

seen during the study period (p < 0.001), including the proportion of tumors larger than 7 cm, which 

went from 57% in 1971–1975 to 41% in 2001–2005 (p < 0.001).  

Information on Fuhrman nuclear grade and TNM stage for both sexes together is given in Table 

4.2; the trends were similar for both men and women. The incidentally detected tumors were 
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diagnosed at a lower TNM stage than were symptomatic tumors: 57.1% and 10.2% for stages I and 

IV, respectively, as compared to 18.8% and 43.7% with symptomatic RCCs (p < 0.001) (Fig. 4-4). 

 

 

Figure 3-4 The TNM stage for both groups. Incidentally detected tumors were diagnosed at a 
lower TNM stage than symptomatic tumors. 

 

 Incidentally detected tumors were also diagnosed at lower Fuhrman grades than symptomatic 

RCCs, with 75.6% being grade 1 or 2 as compared to 48.4% for symptomatic RCC (p < 0.001) (Fig. 

4.5). Grade and TNM stage decreased significantly during the study period, and a strong correlation 

was found between grade and stage, with linear regression showing an increase of 0.26 in grade for a 

unit increase in stage (p < 0.001). 

 

 

 

Figure 3-5  Tumor grades for both groups. Incidentally detected tumors were diagnosed at 
lower tumor grades than symptomatic tumors. 
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The histological subtype was comparable for both groups (Table 4-2) and was similar for men and 

women. Clear cell carcinoma was most common in both groups (89.4%), followed by papillary RCC 

(8.0%) and chromophobe RCC (1.8%). Mean hemoglobin was significantly higher in the incidental 

group than in the symptomatic group (138.5 g/L vs. 127.0 g/L) and mean ESR was lower (25.2 mm/h 

vs. 45.3 mm/h). 

 

Table 3-2 Comparison of clinicopathological parameters of patients diagnosed with symptoms 
due to RCC and of those in whom RCC was incidentally detected in Iceland, 1971–
2005. Numbers of patients are given (with percentages), except for age, hemoglobin, 
ESR, and size where means are given. 

 Incidental RCC Symptomatic RCC All RCCs p-value 

No. of patients 254 (27.9) 656 (72.1) 910  

Age, years 65.7 65.0 65.2 0.45 

Male/female ratio 1.6 1.6 1.6 0.93 

Right-sided tumors 145 (57.3) 324 (50.6) 469 (52.5) 0.35 

Hemoglobin (g/L) 138.5 127.0 130.2 < 0.001 

ESR (mm/h) 25.2 45.3 39.8 < 0.001 

Tumor size (cm) 5.5 8.1 7.3 < 0.001 

Nuclear grading 

     1 29 (12.2) 22 (3.8) 51 (6.2) 

 

< 0.001 

     2 151 (63.4) 261 (44.6) 412 (50.1) 

     3 48 (20.2) 227 (38.8) 275 (33.4) 

     4 10 (4.2) 75 (12.8) 85 (10.3) 

TNM group stage 

     I 145 (57.1) 123 (18.8) 268 (29.5)  

 

< 0.001 

     II 29 (11.4) 84 (12.8) 113 (12.4) 

     III 54 (21.3) 161 (24.6) 215 (23.7) 

     IV 26 (10.2) 286 (43.7) 312 (34.4) 

Histology 

     Clear cell 213 (89.1) 527 (89.5) 740 (89.4)  

0.08      Papillary 23 (9.6) 43 (7.3) 66 (8.0) 

     Chromophobe 1 (0.4) 14 (2.4) 15 (1.8) 

 

 

3.6 Survival 

Fig. 4-6 shows the estimated disease-specific survival for the whole group (A), and for stages I to IV 

(B). Five-year survival for each stage was 91.9, 80.1, 61.8, and 11.6%. An improvement in survival 

was seen in the latter part of the study period, especially for the last 5-year period when survival 

reached 71.0%, as compared to 43.5% between 1971 and 1975 (p = 0.005).   
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A  

B  

Figure 3-6 Estimated disease-specific survival for patients diagnosed with symptoms due to 
RCC and those diagnosed incidentally (panel A) and for different TNM stages of 
patients diagnosed with RCC in Iceland, 1971–2005 (panel B). 
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3.7 Prognostic factors 

Table 4.3 lists significant clinicopathological prognostic factors of disease-specific deaths due to RCC. 

In univariate analysis, histological subtype was a significant prognostic factor of death, with 

chromophobe RCCs (HR 0.19) having a better prognosis than both papillary RCCs (HR 0.65) and 

clear cell RCCs (HR 1) (p < 0.001). The same was true for increasing tumor size (HR 1.013), right-

sided tumors (HR 1.36), renal vein extension (HR 1.99), and lower hemoglobin levels (HR 0.98). 

Histological grade 3 (HR 4.3) and 4 (HR 8.6) were significantly associated with worse prognosis, 

compared to grade 1 (HR 1.0). Patients with symptomatic diagnosis (HR 3.41) also had worse 

prognosis than those who were incidentally detected. Furthermore, compared with asymptomatic 

patients (HR 1.0), patients with either localized symptoms (HR 2.16) or systematic symptoms (HR 

5.10) had increased mortality. 

In the Cox multivariate analysis, TNM stage was by far the strongest independent prognostic factor 

of mortality, with HR being 17.65 for stage IV disease compared to stage I disease (p < 0.001), and 

2.76 and 4.26 for stages II and III respectively. Other independent negative prognostic factors were 

age (HR 1.02) and high ESR (HR 1.004), but recent calendar year of diagnosis (HR 0.98) was 

associated with improved survival. Furthermore, after correcting for age, year of diagnosis, ESR, 

hemoglobin, nuclear grade, and TNM stage, symptomatic RCC patients had significantly worse 

survival than those diagnosed incidentally, with HR = 1.40 for symptomatic patients (95% CI 1.01–

1.93; p = 0.043). This was, however, only true for patients with systematic symptoms (HR 1.47, CI 

1.03–2.09; p = 0.032) and not localized symptoms (HR 1.31, CI 0.92–1.85; p = 0.13).  

 

Table 3-3  Cox multivariate analysis of significant prognostic factors of disease-specific 
mortality for RCC patients diagnosed in Iceland, 1971–2005. 

 HR 95% CI p-value 

Age 1.017 1.008–1.026 < 0.001 

Year of diagnosis 0.983 0.972–0.994 0.002 

ESR 1.004 1.001–1.008 0.03 

TNM stage  

     I 1  

< 0.001 

     II 2.76 1.66–4.58 

     III 4.26 2.73–6.63 

     IV 17.65 11.29–27.59 

Symptomatic 

diagnosis 1.40 

 

1.01–1.93 0.04 
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4 Discussion 

In recent years, an increased incidence of RCC has been observed worldwide with few exceptions 

such as Sweden and Denmark. (52, 53) The incidence of RCC has been higher in Iceland than in 

most other countries, but the reason for this is not known. Incidence increased significantly over the 

study period; this increase in incidence has mainly been attributed to a very significant increase in 

incidental detection. The relationship between incidence and incidental detection is, however, more 

complex, as increase in incidental detection was found in both genders but increased incidence was 

only seen in males, except for females in the last 5 years of the study.  

The age at diagnosis and male-to-female ratio in our study were similar to those in other 

comparable studies, with patients most often diagnosed in their mid-sixties and with a male-to-female 

ratio of 1.6. (68) Clinical symptoms were also similar to those in previous studies, the most common 

symptoms being abdominal/flank pain, macroscopic hematuria, and weight loss. (21, 62, 69) Other 

symptoms are more unspecific, such as fatigue and malaise. 

The impact of incidental detection on survival has been debated, and improved survival of these 

patients has been explained by lower stage and grade of these tumors. In this study, the incidentally 

diagnosed tumors were significantly smaller and they were diagnosed at lower stages and grades than 

tumors diagnosed because of symptoms, which is in accordance with other studies. The breakdown of 

histological subtype was comparable in both groups.  

This study shows that incidental detection of RCC affects survival favorably, a survival benefit that 

is greater than can be explained by lower stage, lower grade, or differences in patient demographics. 

Furthermore, the study shows how the survival of RCC patients from a whole nation has improved with 

increased incidence and unchanged mortality. The main reason for this survival benefit appears to 

have been a steep rise in incidental detection, reflected in increased use of abdominal ultrasound and 

CT reported from all institutions performing imaging studies in Iceland.  

As shown in Table 5-1 the rate of incidentally diagnosed RCC in recently published studies was 

most often in the 30–50% range; but rates often exceed 50%, as seen in our cohort after 2000. (3, 6, 

24, 61, 66, 70-73) However, none of the previous studies have used a population-based cohort as in 

the present study, but some of the differences in rates seen in different studies can be explained by 

different definitions of incidental detection. (63, 64)  
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Table 4-1 Comparison of recent major studies on RCC regarding rate of incidental detection. 

 Study period Rate of incidental 

detection (%) 

No. of patients 

Luciani et al. (2000) (70) 1982–1983 

1996–1997 

13 

59 

10 / 77 

90 / 152 

Tsui et al. (2000) (61) 1987–1998 15 95 / 633 

Patard et al. (2002) (2) 1984–1999 38 151 / 400 

Lee et al. (2002) (66) 1989–1997 57 411 / 721 

Ficarra et al. (2003) (6) 1976–2000 44 630 / 1446 

Ou et al. (2003) (71) 1982–2001 26 80 / 312 

Ghalayini et al. (2003) (72) 1992–2001 26 31 / 119 

Gudbjartsson et al. (2005) (3) 1971–2000 25 172 / 701 

Kawaciuk et al. (2008) (73) 1982–2001 34 135 / 396 

Palsdottir et al. (2011)  1971–2005 28 254 / 910 

 
The survival benefit of an incidental diagnosis was slightly higher in the final 10 years of the study 

period than in the first 25 years of the study. This might be due to greater sensitivity of CT and US in 

diagnosing RCC compared to IVP. 

The implication for survival of incidentally detected tumors is not obvious, and there has been 

disagreement in the literature about its significance. Several authors have reported it as an 

independent positive prognostic factor, whereas others have not. (2, 3, 65, 66, 74) The increased 

number of patients, particularly incidentally diagnosed patients, together with a longer follow-up time 

allowed us to extend earlier observations from Iceland of variables that may be prognostic of 

increased survival. (3) As previously reported, TNM staging of the RCC, age, year of diagnosis, and 

ESR were significant and independent prognostic markers of survival, but nuclear grade was not. 

However, while correcting for these factors in multivariate analysis, we found in this study that 

symptomatic diagnosis of RCC had a significantly higher risk of death compared to incidental 

diagnosis (HR 1.40, 95% CI 1.01–1.93). As shown by Patard et al., this difference is mostly due to 

patients with systematic RCC symptoms rather than localized symptoms (18).  

It is possible that an epidemiological variable differing between incidentally and symptomatically 

diagnosed patients would explain our results. An example of such a variable might be the different 

frequency of interaction with healthcare between the two groups. It might also be due to possible 

“lead-time” and “stage migration bias”; tumors discovered at an earlier time point may be less invasive 

and of lower malignant potential, resulting in more favorable prognosis. An alternative and intriguing 

explanation would be a biological difference between the incidentally and symptomatically diagnosed 

RCCs. It is possible that subgrouping of RCCs into more biological subclasses than the current TNM 

classification system allows would explain our observation. Such a classification could be based on 
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emerging molecular techniques such as classifying genes based on gene-expression profiles or 

examination of the mutation spectra of genes involved in RCC pathogenesis. Future research will 

have to resolve these important issues (26).  

By reviewing all RCCs in the whole of the Icelandic population, including non-operated patients, we 

may have reduced certain types of ascertainment bias. To our knowledge, the present series and our 

previously published series are the only population-based RCC studies to have analyzed the effect of 

incidental detection on survival. (3) A further strength of the present study was the reclassification and 

verification of diagnosis of all cases by only two pathologists. 
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5 Conclusions 

With increased incidence and unchanged mortality, the survival of RCC patients has improved in 

Iceland. This is mainly related to a steep rise in incidental detection. Incidental detection appears to 

have a favorable effect on survival, to a greater extent than can be explained by differences in stage, 

grade, or patient demographics, when compared to patients with symptoms. 
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