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Summary. A 44-year-old man who had achieved a 
complete remission of malignant peritoneal mesothelioma 
after the intraperitoneal administration of 25 rag/m2 mitox- 
antrone presented with clinical and radiotogical signs of 
intestinal obstruction suggestive of recurrent disease at 
about 2 years following the initial treatment. However, 
laporotomy revealed extensive adhesive fibrosis but no 
sign of malignant mesothelioma. The peritoneal complica- 
tions of intraperitoneal cytostatic treatment are discussed. 

therapy may yield significant response rates, with long- 
term survival being observed in some cases [4, 18, 25, 31]. 

Recently we treated a patient presenting with malignant 
peritoneal mesothelioma, who achieved a pathologically 
documented complete remission after the i.p. administra- 
tion of mitoxantrone. After an interval of approximately 
2 years, the patient presented with signs of intestinal ob- 
struction suggestive of recurrent disease. At laparotomy, 
however, we found only diffuse peritoneal fibrosis that 
appeared to be the result of the initial treatment. 

Introduction 

Primary malignancies of the mesothelium are uncommon. 
Their increased incidence during recent decades has been 
ascribed to the widespread exposure in the first half of this 
century to industrial products such as asbestos, which has 
been identified as the main risk factor for the development 
of malignant mesothelioma [3, 5, 6~. This disease com- 
monly involves the pleura, but in 10%-20% of cases it is 
confined to the peritoneal cavity [5, 23]. The prognosis of 
malignant mesothelioma is poor and the therapeutic roles 
of surgery, radiotherapy, and chemotherapy are ill-defined. 
The rates of response to single-agent or combination che- 
motherapy do not exceed 30% in most series [6]. Oc- 
casionally, long-term survival has been reported following 
the combined application of several treatment modalities 
[5]. Among the therapeutic options is the intracavitary 
application of radioactive agents and, more recently, the 
intraperitoneal (i.p.) administration of cytostatic drugs in 
patients bearing peritoneal mesothelioma [6]. The i.p. ad- 
ministration of various cytostatic agents either alone or in 
combination with systemic cytostatics, surgery, and radio- 
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Case report 

In 1987, a 44-year-old Caucasian man was admitted be- 
cause of upper abdominal pain and a 5-kg weight loss. An 
upper gastrointestinal series and a barium enema showed 
no abnolanalities. An ultrasound examination revealed 
ascites. At taparoscopy, multiple peritoneal lesions meas- 
uring 2 mm in maximal diameter became evident. Epithe- 
lial papillary malignant mesothelioma was diagnosed by 
histological examination of the peritoneal biopsies. A 
Tenckboff catheter was inserted. After a total of  six 3- 
weekly i.p. courses of 25 mg/m2 mitoxantrone had been 
given, second-look laparoscopy was performed. Except for 
a blue discoloration of the peritoneum, no abnormalities 
were seen. Peritoneal biopsies showed no sign of tumor. 
After one additional i.p. course of mitoxantrone, the treat- 
ment was discontinued because of severe transient perito- 
neal irritation. In the following months the serum level of 
CA-125 gradually decreased from 520 to 20 IU/ml (normal 
value, <35 IU/rnl). 

The patient remained well until 22 months after the 
discontinuation of therapy, at which time abdominal 
cramps, nausea, vomiting, and weight loss occuned. 
Gastroscopy revealed reflux gastritis along with rigidity of 
the antrum. A computed tomography (CT) scan of the 
abdomen demonstrated thickened bowel walls and dilated 
loops (Fig. 1). Because the serum level of CA-125 had 
risen to 105 IU/ml,  recurrent mesothelioma was consid- 
ered and laparoscopy was performed. Extensive peritoneal 
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Fig. 1. CT scan of the abdomen, showing intestinal obstruction at 
22 months after treatment with i.p. mitoxantrone. The scan shows 
thickened bowel walls and dilated small-bowel loops 

adhesions were found, and histological examination of the 
peritoneal biopsies revealed fibrosing inflammation but no 
sign of malignancy. The abdominal symptoms gradually 
increased, and an upper gastrointestinal series showed nar- 
rowing of the antrum and dilation of small-bowel loops 
due to localized jejunal stenosis (Fig. 2). Because of persis- 
tent vomiting, exploratory laparotomy was undertaken. 
Both the parietal and the visceral peritoneum exhibited a 1- 
to 2-ram-thick fibrotic layer along with extensive adhe- 
sions. Because no localized stenosis was found, only care- 
ful adhesiolysis was performed. Histological examination 
of multiple biopsies revealed extensive fibrosis but no 
malignant mesothelioma. After experiencing an uneventful 
recovery, the patient obtained excellent symptomatic relief 
and his serum CA- 125 level normalized. 

Discussion 

This case report demonstrates that long-term complete re- 
mission of non-bulky malignant peritoneal mesothelioma 
can be achieved by the i.p. administration of mitoxantrone. 
Although i.p. treatment with various cytostatic agents in 
the presence or absence of other therapy modalities may 
yield remissions of occasionally long duration in patients 
presenting with malignant peritoneal mesothelioma, only 
three cases of pathologically documented complete remis- 
sion have been reported [25, 26, 31]. The treatment given 
to these patients had consisted of single-agent i.p. cispla- 
tin, i.p. cisplatin in combination with systemic doxorubi- 
cin, and i.p. cisplatin alternating with i.p. doxorubicin 
followed by whole abdominal radiation, respectively. 

In the present case, the clinical signs and features aris- 
ing at the time of intestinal obstruction due to peritoneal 
fibrosis illustrate the nonspecificity of the CT findings and 
the limitations of CA-125 as a tumor marker [16, 32]. 
Although serum levels of CA-125 may be elevated in 
many malignant diseases and malignant peritoneal me- 

Fig. 2. The upper gastrointestinal series demonstrates rough gastric mu- 
cosal folds along with narrowing of the antrum. The small-bowel loops 
are dilated due to a stenosis in the distal jejunum 

sotheliomas may express this antigen, CA-125 must be 
considered to be a nonspecific marker of mesothelial irrita- 
tion and its levels can be elevated in any patient exhibiting 
ascites [7, 9]. 

Mitoxantrone is an anthracenedione derivative that dis- 
plays structural similarities to doxorubicin and comparable 
antitumor effect [28]. Although doxorubicin is the most 
active single agent for the treatment of malignant me- 
sothelioma, mitoxantrone shows only minor activity 
against this disease [6, 11]. However, because of the low 
peritoneal absorption of drugs such as mitoxantrone, the 
i.p. administration of relatively high doses may result in 
long-standing cytotoxic concentrations in the peritoneal 
fluid without producing significant systemic toxicity 
[10, 17, 21]. The i.p. administration of these high doses 
may be associated with local abdominal symptoms. Chem- 
ical peritonitis is a frequent dose-limiting, acute complica- 
tion of i.p. treatment with mitoxantrone, mitomycin C, 
methotrexate, and doxorubicin [2, 8, 14, 22, 24]. This local 
toxic reaction may lead to the formation of fibrous bands 
around the indwelling i.p. catheter, with function being 
impaired in approx. 30% of the patients treated [19]. In- 
testinal obstruction that occasionally requires surgery may 
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occur  during or short ly after the i ,p .  adminis t ra t ion of  
mi toxant rone  at a dose  of  2 0 - 3 8  m g / m  2 and is considered 
to be a dose- l imi t ing  side effect  [2, 20]. The  dose of  i .p .  
mi toxant rone  r e c o m m e n d e d  in ear ly c l in ical  studies varies 
f rom 23 to 30 mg/m2 every  3 - 4  weeks  [2, 8]. It has re- 
cent ly  been  sugges ted  that  i .p .  mi toxant rone  be g iven  at 
lower  doses  and shorter  intervals  to ove rcome  the per i tone-  
al toxic i ty  [20]. Bowe l  obstruct ion m a y  also be  caused  by  
para ly t ic  ileus such as that  observed  after i .p .  t reatment  
with v inblas t ine  [ 1 ]. 

F ib ros ing  or  sc leros ing peri toni t is  as a de layed  compl i -  
cat ion o f  i .p .  t rea tment  has been  repor ted  in exper imenta l  
animals  rece iv ing  i .p .  ma fos f amide  (a cyc lophosphamide  
analog) ,  doxorubic in ,  and the ep ipodophy l lo tox in  deri-  
vates V M  26 and VP 16-213 [15, 27, 30]. In humans,  only  
a few cases  o f  sc leros ing or  f ibros ing peri toni t is  have been 
repor ted  [ 12, 19]. Two  we l l -documen ted  cases of  extens ive  
sheet- l ike adhes ions  requir ing explora tory  l apa ro tomy for 
smal l -bowel  obst ruct ion as in our pat ient  have been de- 
scr ibed [19]. In these ovar ian  cancer  patients,  this compl i -  
cat ion o c c u n e d  at 1 month  after the comple t ion  o f  six 
monthly  i. p. courses  o f  cisplat in,  cytarabine ,  and doxorubi -  
cin and at 2 months fo l lowing  the adminis t ra t ion o f  three 
month ly  i .p .  courses of  c ispla t in  and cytarabine,  respec-  
t ively.  

In our patient ,  the i .p .  t reatment  with mi toxant rone  is 
the mos t  l ike ly  cause o f  the extens ive  per i toneal  f ibrosis.  
Because  the f ibrosis  was much more  extens ive  than the 
or iginal  disease,  it  is un l ike ly  that the former  represented  
res idual  lesions o f  ma l ignan t  meso the l ioma  in comple te  
remiss ion  [29]. However ,  it cannot  be exc luded  that the 
f ibrosis  represented  a nonspeci f ic  react ion to i. p. t rea tment  
per  se, because  this compl ica t ion  has also been  obse rved  in 
pat ients  undergoing  chronic  ambula to ry  per i toneal  d ia lys is  
and in subjects  t reated with  i .p .  catheters  such as the 
LeVeen  shunt [13]. In  conclus ion,  abdomina l  symptoms  
ar is ing after i .p .  t reatment  for mal ignan t  per i toneal  d isease  
should not  a pr ior i  be  cons idered  to be indica t ive  o f  recur-  
rent  disease.  A "ben ign"  compl ica t ion  o f  the t reatment  
mus t  also be considered.  
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