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Abstract

Int roduct ion and obj ect ives: Hemorrhagic cyst it is (HC) after pelvic radiotherapy occurs 
in 2-8% of pat ients. A variety of t reatments have been described, most  of them with 
uncertain results. We assessed the eff icacy of hyperbaric oxygen therapy (HBOT) in HC 
cases.
Pat ient s and met hods: Ret rospect ive analysis of pat ients with HC after pelvic 
radiotherapy receiving HBOT at  our center between January 2002 and January 2010. 
Our protocol included 40 sessions of HBOT in a mult iplace hyperbaric chamber with 
90minutes of 100% oxygen breathing at  2.2 atm. Success was evaluated in terms of total 
or part ial stop of bladder bleeding. Telephone follow-up was updated at  the t ime of 
submission in all cases.
Result s:  Twenty-f ive pat ients were t reated (21 male, 4 female); the mean age was 66.7 
years. Twenty men were irradiated for prostate cancer and one for bladder cancer. Three 
women had cervix cancer and one endomet rial cancer. In all cases previous conservat ive 
t reatment  had failed and HBOT was considered only after other measures failed. All the 
pat ients responded to HBOT and none recurred after end of t reatment  at  a mean follow-
up of 21.2 months. There were no serious complicat ions.
Conclusion:  HBOT is a highly effect ive and safe, non-invasive therapy for HC secondary 
to pelvic radiat ion; it  should be considered as a f irst -line alternat ive in these dif f icult  
cases.
© 2010 AEU. Published by Elsevier España, S.L. All rights reserved.
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Introduction

One of the recognized complicat ions of pelvic radiat ion 
is hemorrhagic cyst it is (HC). Its et iology is related to 
chronic damage of the bladder mucosa secondary to 
radiat ion therapy, which produces at rophy of the mucosa, 
hypovascularit y,  hypoxia and ischemia of  t he t issue, 
mucosal ulcerat ion and subsequent  bleeding.1 Radiat ion 
therapy may also alter the t issue’s regenerat ive capacity, 
so that  lesions tend to not  heal. Damage due to radiat ion 
may vary in extent  depending on each individual case, on 
the dosage administered and on the area affected by the 
radiat ion. Clinically, HC may be asymptomat ic or can be very 
disabling, manifested itself  by irritant  bladder symptoms, 
urinary urgency and frequency, bladder pain, hematuria, 
and bleeding to dif ferent  extents. This bleeding may occur 
intermit tent ly or be acute and massive, in which situat ion 
we would talk about  radiat ion-induced hemorrhagic cyst it is 
(AHC). The incidence of AHC ranges from 2% to 8%; it  
may appear from 2 months to 10 years after irradiat ion2,3 
and may represent  a urologic emergency that  requires 
t ransfusions and dif ferent  hemostat ic procedures.

Mult iple t reatments have been t ried to cont rol the 
bleeding, whether systemic, such as the administ rat ion of 
t ranexamic acid, or local therapies such as bladder irrigat ion 
and irrigat ion with saline solut ion usually associated with 
inst il lat ion of formalin or aluminum or silver nit rate 
solut ions. Invasive procedures are also often required, 
such as endoscopic coagulat ion of the bleeding points with 
various methods of hemostasis, and even ext reme measures 
such as ligat ion or embolizat ion of the hypogast ric vessels 
or, f inally, cystectomy. All these procedures have their own 

morbidity and overall results are disappoint ing or t ransient . 
A percentage of these pat ients require complex bypass 
surgery, as demonst rated by Kaplan and Wolf in a series of 
33 pat ients with AHC, of which up to 39% required more 
than one procedure of cystoscopy with bladder lavage and 
12% underwent  cystectomy and urinary diversion with ileal 
conduit .4

Hyperbaric oxygen therapy (HBOT) emerged during 
the 80’s as a t reatment  alternat ive proposed by several 
working groups, based on the correct ion of the causal 
mechanism of the bladder lesion, as hyperbaric oxygen 
enhances angiogenesis, t issue regenerat ion and improves 
healing. This therapy was init ially tested in cases in which 
other management  alternat ives had failed, and the results 
were favorable, both regarding eff icacy and safety,5,6 which 
is why it  is today normally proposed as part  of primary 
t reatment .7 We present  our experience with the use of 
HBOT in the management  of radiat ion-induced hemorrhagic 
cyst it is.

Patients and methods

We performed a ret rospect ive analysis of medical records of 
pat ients diagnosed with AHC who were subjected to HBOT 
at  the Department  of Baromedicine of the Hospital del 
Trabajador in Sant iago, between January 2002 and January 
2010. Hemorrhagic cyst it is was confirmed by cystoscopy 
and when necessary, a biopsy was performed to rule out  
malignancy. Diagnoses were recorded by which pelvic 
radiotherapy was performed and the t ime between the lat ter 
and the beginning of the AHC, as well as the t ime between 

Tratamiento de la cistitis actínica hemorrágica mediante oxigenoterapia hiperbárica

Resumen

Int roducción y obj et ivo:  La cist it is act ínica (AHC) secundaria a la radioterapia pélvica 
ocurre en 2-8% de los pacientes. Se han descrito múlt iples t ratamientos con resultados 
variables, habitualmente frust rantes. Nuest ro obj et ivo fue evaluar la ef icacia de la oxi-
genoterapia hiperbárica (OHB) como t ratamiento de la AHC.
Mat erial  y mét odos:  Análisis ret rospect ivo de los pacientes con AHC secundaria a radio-
terapia pélvica que recibieron OHB ent re enero de 2002 y enero de 2010. Los pacientes 
recibieron 40 sesiones de OHB en una cámara hiperbárica mult iplaza, respirando 90 mi-
nutos de oxígeno al 100% a 2,2 atm. Se evaluó la respuesta con relación al cese total o 
parcial de la hemorragia.
Result ados:  Veint icinco pacientes fueron t ratados (21 varones y 4 muj eres), con edad 
promedio de 66,7 años. Veinte hombres fueron irradiados por cáncer de próstata y uno 
por cáncer de vej iga. Tres muj eres tenían cáncer de cuello uterino y una cáncer de 
endomet rio. En todos los pacientes habían fracasado los t ratamientos conservadores 
previos y la OHB fue considerada sólo t ras fallar ot ras medidas. Todos los pacientes 
respondieron al t ratamiento con OHB y ninguno ha presentado recidiva después de ter-
minar el t ratamiento en un período de seguimiento promedio de 21,2 meses. No hubo 
complicaciones graves.
Conclusión: La OHB es un t ratamiento no-invasivo, altamente ef icaz y seguro para el 
t ratamiento de la AHC secundaria a radioterapia pélvica, por lo que debe considerarse 
como alternat iva de primera elección en estos complej os casos.
© 2010 AEU. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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the AHC and the init iat ion of t reatment  with hyperbaric 
oxygen therapy. Our protocol includes 40 sessions of HBOT in 
a mult iplace hyperbaric chamber, 90 minutes breathing 100% 
oxygen at  2.2 atm. Complicat ions were described in the 
medical records or reported direct ly by pat ients. Response 
was evaluated in relat ion to the total or part ial cessat ion 
of bleeding. Pat ient  follow-up was based on data from the 
clinical records and by telephone control.

Results

During the period under review, we t reated 25 pat ients, 
21 males and 4 females. The average age was 66.7 years 
(range 42-80). Twenty males were irradiated for prostate 
cancer (17 of them adj uvant  to radical prostatectomy and 
3 as primary t reatment ). Three women were irradiated 
for cervical cancer and endomet rial cancer. All pat ients 
had previously undergone one or more bladder lavage 
procedures with eliminat ion of clots and/ or cauterizat ion 
under anesthesia. One pat ient  received irrigat ion with 
aluminum. HBOT was considered only after the failure of 
these init ial measures. The mean follow up was 21.2 (range 
3-66) months. The average interval between radiotherapy 
and AHC was 31 (range 1-106) months, and the occurrence 
of AHC and the beginning of HBOT therapy was 4.7 (range 
1-12) months. Mean HBOT was 40 sessions (range 15-44).

All pat ients responded to HBOT with progressive and 
complete disappearance of macroscopic bleeding. Only one 
pat ient  had an int ra-t reatment  hemorrhage in session 29, 
which required KTP laser coagulat ion before complet ing 
the 40 sessions, who later evolved favorably. To date no 
pat ient  has required invasive t reatment  or hospitalizat ion 
due to bleeding after complet ion of t reatment . In our 
series, success was not  related to the t ime between the 
occurrence of AHC and the init iat ion of HBOT.

As regards complicat ions, there were two cases of baro-
t raumat ic ot it is. In one of the pat ients it  was resolved by 
means of myringotomy, subsequent ly achieving complete 
t reatment  with oxygen therapy. In the other pat ient , the 
symptoms appeared in session 30 and it  was t reated with 
analgesics, ant i-inf lammatories and decongestants, with 
good response. No other complicat ions were observed.

Discussion

Radiat ion-induced damage to t issues has been associated 
with hypoxia and obliterat ion of blood vessels, chronic 
hypoxia and ischemic damage. This condit ion may become 
manifest  from weeks to several years after radiat ion. 
These phenomena cause ischemia, ulcerat ion and t issue 
breakdown, which tend to persist  due to poor reparat ive 
inf lammatory response mediated by the weak capacity to 
replace lost  collagen and cells in the irradiated t issues.7 
The persistence of these alterat ions is responsible for the 
long-term effects of radiat ion therapy. There is evidence 
that  microvascular endothelial damage is a maj or effector 
of radiat ion-induced t issue damage.8

The presentat ion of  AHC is varied, ranging f rom mild 
hematuria,  intermit tent  and t ransient ,  t o heavy bleeding 

that  requires t ransfusions and f luid replacement .  The 
current  management  of  AHC includes bladder lavages, 
saline irrigat ion and int ravesical inst il lat ions of  aluminum 
or si lver nit rat e solut ions.  Addit ional ly,  i t  is of t en 
necessary to perform endoscopic coagulat ion of  bleeding 
lesions, somet imes to clear arterial embolizat ion and 
even cystectomy and urinary diversion in t he most  
ext reme cases. None of  these conservat ive t reatments 
is able to stop or reverse t issue damage secondary to 
radiat ion t herapy,  t herefore t heir result s are of t en 
t ransient  and relapses are t he norm.  On it s part ,  
hyperbaric oxygen therapy has consistent ly proven to be 
successful in the t reatment  of  radiat ion-induced lesions 
in various t issues, 9 and also in the healing of  chronic 
wounds in dif ferent  areas. 10 Hyperoxygenat ion enhances 
angiogenesis,  f ibroblast  proliferat ion, increased aerobic 
metabolism and secondary vasoconst rict ion result ing in 
the reduct ion of  the chronic edema. These mechanisms 
boost  t issue repair.  It  has been proven that  HBOT increases 
the vascular densit y of  irradiated t issue by 8 to 9 t imes 
in comparison with cont rol t issues in normobaric oxygen 
condit ions. 11 This angiogenesis occurs as a consequence of 
HBOT and cont inues with t ime. This has been proven with 
t ranscutaneous t issue oxygen measurements in a fol low-
up of  up to 4 years. 12

Due to the limited availabilit y of hyperbaric chambers 
and the low applicat ion rate of this therapy, unt il now, this 
t reatment  has been applied in only the most  serious cases 
in which one or more previous t reatment  alternat ives have 
failed. In 1995, Bevers et  al.  presented the f irst  prospect ive 
series of 40 pat ients with signif icant  hemorrhagic cyst it is, 
with a mean follow-up of 23 months, in whom at  least  one 
previous t reatment  had been unsuccessful.  These authors 
obtained complete remission of bleeding in 75%, 12.5% 
part ial response and 12.5% failure of t reatment .6

Neheman et  al.  had an experience with 7 pat ients in 
whom they achieved complete short -term remission in 
all the cases and recurrence in two pat ients (27%).7 The 
series presented by Del Pizzo et  al.  shows less encouraging 
results, since it  ult imately achieved remission of bleeding 
in 3 of 11 pat ients (27%).13 Five cases of this series had 
recurrent  bleeding up unt il the f if th month and in 3 there 
was no response. All the pat ients included had undergone 
previous failed t reatments.

Of a total of 57 evaluable pat ients, Corman et  al.  reported 
an 86% complete response with an average of 33 sessions.14 
Chong et  al.  achieved complete or part ial response in 80% 
of 60 cases. Furthermore, they demonst rated stat ist ically 
signif icant  eff icacy independent  of prior therapy and bet ter 
results when oxygen is applied within the f irst  six months of 
onset  of bleeding.15

Mathews et  al.  obtained a complete response in 11 of 17 
pat ients that  had previous unsuccessful therapies (64%).16 
Addit ionally, they were able to demonst rate a stat ist ically 
signif icant  benefit  in those who received oxygen therapy 
earlier, i.e.,  within the f irst  two weeks of onset  of 
bleeding. In our series, there was no signif icant  dif ference 
in response according to the t ime of evolut ion of the AHC 
prior to the init iat ion of HBOT.

Table 1 presents a comparat ive analysis of the dif ferent  
series published in literature.5-7,13-19 If  we combine our 
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experience with the series shown in this compilat ion, a 
combined response rate can be observed, considering a 
cumulat ive total and part ial response of 90.7% in a case 
series of 237 pat ients t reated. There was no morbidity 
associated with the procedure in any of the series, and 
there were only anecdotal cases of claust rophobia and 
reversible ot ic problems.14

The work of  Mohamad Al-Al i et  al .  is int erest ing.  It  is 
a ret rospect ive st udy t hat  compares two groups of  AHC, 
in which 10 pat ient s received HBOT and 4 did not . 19 In 
t he group t reated,  only two pat ient s recovered,  which 
was less t han t he spontaneous resolut ion observed in 
t he cont rol  group wit hout  HBOT. This low response is 
not iceable,  as it  cont rast s wit h report s f rom al l  t he 
other authors.  Several factors may have inf luenced t hese 
result s,  such as pat ient  age,  smoking,  radiat ion dosage 
and dif ferent  comorbidit y.  Our success rate of  100% at  
almost  two years of  fol low-up is also surprising,  which 
we must  t ake wit h caut ion.  It  is possible t hat  in fut ure 
some of  our pat ient s may relapse and t his rat e may t hus 
decrease.  However,  a recurrence of  t he bleeding would 
not  prevent  ret reatment ,  considering t hat  it  is a non-
invasive t herapy t hat  is virt ual ly devoid of  complicat ions. 
However,  t here is no serious experience in t he f ield of 
recurrence t herapy.

In summary, hyperbaric oxygen therapy is a noninvasive 
t reatment  that  involves administering 100% oxygen at  a 
pressure higher than atmospheric pressure. It  seems to be 
a highly effect ive and safe t reatment  for AHC secondary to 
pelvic radiat ion and therefore, in our opinion, it  should be 
considered as an alternat ive choice in these complex cases. 
Although the evidence generated is based on ret rospect ive 
series and is from the same inst itut ion, the experience 
ref lected in the literature with this t reatment  seems 
sat isfactory. In this regard, an important , mult icenter, 
double-blind and randomized study is being conducted 
to definit ively evaluate the eff icacy of HBOT in the 
t reatment  of radiat ion cyst it is.20 It s f indings will no doubt  
be welcome.
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