
The study of normal tissue side effects has 3 main aims:

1 - to serve as an integral part of quality assurance in routine 
practice, including ongoing management of morbidity;

2 - to establish the type, incidence and severity of effects for 
specific therapies to inform the decision making by patients, 
physicians, and health care managers;

3 - to investigate the pathobiology underlying these effects, and 
thereby develop strategies for their prevention or amelioration



The smooth muscle of the urinary bladder is sensitive to irradiation. 

Oedema occurs early and may be followed by cellular destruction.

Normal smooth muscle may be replaced by fibroblasts and ultimately 
increased collagen deposition leading to decreased bladder compliance 
and both functional and anatomical changes in bladder capacity. 

3 months following irradiation, intermediate and basal 
urothelial cells show signs of damage including nuclear 
irregularity, cellular edema, and increased cytoplasmic 
elements

Signs of endothelial cell damage and perivascular fibrosis 
occurs by 6 to 12 months. Vascular occlusion and focal 
bladder ischemia may result.

Available information supports the concept that late 
bladder fibrosis is secondary to vascular ischemia of the 
bladder wall.



Damage to the bladder or urethra may result:

Reduced capacity to store or expel urine
Episodic or, more rarely, continuous urinary 
incontinence.

As both exteroceptive and proprioceptive nerve endings 
exist in the bladder, damage to the bladder may result in:

Considerable pain
Frequent contractions of the organ and incontinence.



Chemotherapeutic agents may affect bladder function through 
excretion of active metabolites in the urine or by increasing the 
damaging effects of irradiation when used concurrently with this form 
of therapy.

Normally, chemotherapy has little effect on bladder function
considerable toxicity has been observed with the use of
Cyclophosphamide, Ifosfamide may also cause bladder damage.

Irritative voiding symptoms, hemorrhagic cystitis, and bladder 
contracture. Hemorrhagic cystitis may occur at any time after 
administration and may be transient and mild or persistent and major.

The toxicity of cyclophosphamide is caused by acrolein, a liver 
metabolite.

In a mouse model, cyclophosphamide toxicity occurred early, within 1 
week of administration, compared to toxicity of radiation which 
occurred late.

When cyclophosphamide was administered before or after irradiation,
an early, dose-related effect of irradiation was noted.

Urothelial toxicity may be reduced by a variety of methods
increased hydration
frequent voiding
catheter drainage
constant bladder irrigation
and reduced doses of drug

all designed to limit the concentration of acrolein within the urinary 
bladder
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Classification of complications

grade 1, mild symptoms not affecting the patient’s health and 
easily cured; 

grade 2, symptoms that can be resolved by long-term medical 
therapies;

grade 3, major symptoms that require surgery or invasive 
procedures and affect the performance status of the patient,
or fatal complications.

11 patients died of
intercurrent disease
two from fatal complications (bowel perforation and 
pulmonary embolism)
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(p=0·0004)
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Radical hysterectomy: Classification

Class I hysterectomy Modified hysterectomy with limited excision of the
paraametrial tissue. Mainly used for in situ carcinoma

Class II hysterectomy Removed the median half of the cardinal and 
sacrouterine ligaments and the uetrine vessels are ligated
just medial to the ureters

Class III hysterectomy So called Wertheim-Meigs: wider dissection of the 
parametrium, ligation of the uterine artery at its origin 
from its origin from the internal iliac artery, excision of the 
sacrouterine ligament at the sacral attachment, complete
removal of cardinal ligament at the pelvic wall, resection
of half of the vagina

Class IV hysterectomy Dissection of the ureter from the pubovescical ligament,
ligation of superior vescical artery and excision of ¾ of
vagina

Class V hysterectomy Excision of the affected portion of the distal ureter or 
bladder



Long term urological compications after radical 
hysterectomy

Class II nerve-sparing 5%

Class II + postop RT 20%

Class III non-nerve sparing 30%

Class III + postop RT 37%

Common complications after radical hysterectomy with complete 

excision of the parametrium:

Lower Urinary Tract Dysfunction (LUTD) 70 – 80%
problems with bladder storage and evacuation 70 – 80%
+/- dysuria
hypocontractility of the bladder
detrusor overactivity 21%
incontinence 30 - 50%
low compliance bladder

Less frequent disorders:
hydronephrosis 10 – 20%
fistula 0,9 – 2,7%
intraoperative injuries of the bladder 0,4 – 3,7%



Common complications after

Radiation and Chemotherapy

Haemorrhagic cystitis
5,8% in 5 years
7,4% in 10 years
9,6% in 20 years

Ureteric stenosis (exluded the recurrent disease)
1,0% at 5 years
1,2% at 10 years
2,2% at 15 years
2,5% at 25 years

Low-compliance Bladder
Similar to the radical hysterctomy group of patients

Fistula 50% of Stage IV patients

Lancet Oncol 2005; 6: 751–56

Association between the mesenchymal compartment of
uterovaginal organogenesis and local tumour spread in
stage IB–IIB cervical carcinoma: a prospective study
Michael Hokel, Leipzig.
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bTransverse sections of a female 
fetus aged 24 weeks at the level of 
ureters (u) entering bladder
(b), and of a female fetus aged 17 
weeks at the level where ureters 
are lateral to the cervix (cx).



(Laterally) Extended Endopelvic Resection: Surgical treatment of 
locally advanced and recurrent cancer of the uterine cervix and 
vagina based on ontogenetic anatomy

Gynecologic Oncology 127 (2012) 297–302
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Gynecologic Oncology 130 (2013) 43–48

“…the use of IMRT has increased over 
time for women with uterine cancer 
undergoing pelvic radiotherapy…”
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“Despite the theoretic benefits of IMRT, we 
were unable to demonstrate a reduction in 
the rate of late radiation-related toxicities.”
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1 - Different classifications of treatment related complications prevent a comparison
of different papers (Surgeons, Surgeons supporting neoadiuvant CHT, Very
Aggressive Surgeons, Reliable Radiation Oncologists who try to cure patients)
2 –Urunary tract dysfunction incidence has not considerably decreased during
the latest years in spite of some statements of the literature
3 – The use of combined treatment with RT, CHT and Surgery may
Increase the frequency of late side effects, but in the literature this information is
missing
4 – A considerable effort in the past decades led to the Franco-Italian glossary of
side effects after treament of gynaecolog tumors, but its terms of classification
differ fron those we use (RTOG, LENT-SOMA etc)
5 – More clinical good sense and less rigid Guidelines may help to reduce
side effects.


