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Abstract 

Background 

Pseudomyxoma peritonei (PMP) is characterized by mucinous ascites, predominantly arising 

form a perforated tumour of the appendix. This study aimed to assess health related quality of 

life (HRQL) in patients following cytoreductive surgery and intraperitoneal chemotherapy for 

PMP.  

Methods 

Over a two year period, 49 consecutive patients (13 male, 36 females) with a median age of 

55 (range 37 to 81 years) were enrolled. Patients were asked to complete the European 

Organization for Research and Treatment of Cancer (EORTC) QLQ-C30 questionnaire  prior 

to surgery and at one, three, six and twelve months post-operatively.  

Results 

26 patients (53%) underwent complete cytoreduction and 20 (42%) patients had major tumour 

debulking. One patient died from progressive disease three months from surgery and two 

patients withdrew from the study within 6 months of surgery. Baseline questionnaire 

compliance was 100 per cent and remained high (overall 98% of eligible patients) during 

follow up .Grade III/IV morbidity occurred in 4 patients (9%). Patients undergoing both 

complete cytoreduction and major tumour debulking reported a clinically significant 

improvement in emotional wellbeing, appetite and global HRQL at 1 year following surgery. 

Conclusion 

Despite the high morbidity associated with cytoreductive surgery and intraperitoneal 

chemotherapy, an improvement in quality of life at 1 year following the procedure was seen 
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following both complete cytoreduction and major tumour debulking. Longer term assessment 

is required to demonstrate the durability of this enhancement. 

 
Keywords: Appendiceal malignancy, cytoreductive surgery, hyperthermic 

intraperitoneal chemotherapy, quality of life 
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Introduction 

Increasingly it is recognised that quality of life is an important tool in assessing the benefits of 

therapeutic interventions, all of which have potential complications and side-effects. Patients 

and clinicians strive to balance benefit against risk, though in many instances neither the 

natural history of an untreated condition or the effects on the individual of a particular 

treatment are accurately known. At first glance, one might consider that life-prolonging 

therapies require little deliberation. However, some patients may feel that the ongoing 

suffering and loss of autonomy associated with intervention interferes with their ability to 

experience and live their remaining life and may refuse treatments with a potential life 

prolonging effect. Quality of life rather than length of survival becomes a key consideration. 

 

Pseudomyxoma peritonei (PMP) has a reported incidence of approximately one to two per 

million per year [1,2] and is characterised by the accumulation of gelatinous fluid and 

mucinous implants on the peritoneal surface of the abdominal viscera. The term ‘Jelly Belly’ 

has been used to describe the large volume of mucinous ascites, that over time, fills the 

peritoneal cavity [3]. PMP has generally been considered a benign condition, but its 

behaviour suggests that it should always be considered, at best, a ‘borderline malignant’ 

condition with inevitable disease persistence and progression. The long-term survival in most 

patients with PMP remains poor with a reported 5 and 10 year survival rate of 50 and 30 per 

cent respectively[4]. 
The traditional treatment of PMP involves debulking to remove as much of the mucinous 

ascites as possible, usually combined with omentectomy and oophorectomy in women. 

Debulking is repeated as required but becomes less effective and more dangerous due to risks 

of inadvertent bowel injury. Death is usually due to malnutrition or complications of surgery, 

such as sepsis and intestinal fistulation. Progressive unrelenting abdominal distension results 



 

5 
 

in respiratory compromise, gastro-oesophageal reflux, nausea, vomiting, anorexia, abdominal 

bloating and variable degrees of constipation and diarrhoea. Many of these symptoms are 

difficult to alleviate and the slowly expanding, locally progressive but otherwise non-

metastatic tumour, culminates in a distressing death, often after many months or years. 

 

 Recently Sugarbaker has proposed an aggressive combined treatment approach of 

cytoreductive surgery (CRS), with heated intraperitoneal chemotherapy (HIPEC) [5] [6] . We 

have reported our experience with similar results and projected 5 and 10 year disease free 

survival rates of 70 – 80% in favourable cases of PMP [7]. 

 

Although health related quality of life (HRQL) and functional status has been widely studied 

for common cancers, such information for rare diseases such as PMP is sparse. With the novel 

approaches to the management of PMP, and related peritoneal malignancies, and the general  

consensus that quality of life documentation is a key aspect in the evaluation of treatment for 

cancer, these issues need assessment in patients with PMP.  

The European Organisation for the Research and Treatment of Cancer (EORTC) has been 

pivotal in developing tools for QoL assessment in patients with cancer. The core QLQ-C30 

questionnaire is a useful basic instrument and the EORTC has produced rigorous guidelines 

for developing disease specific modules to supplement the QLC-C30. Examples in common 

use include modules for breast cancer (QLQ BR23), colorectal cancer (QLQ CR38) and 

pancreatic cancer (QLQ PAN 26).  

A number of recent studies have described patient-rated and HRQL related outcomes 

following cytoreductive surgery and HIPEC for peritoneal surface malignancy[8-11]. 

However none are prospective and longitudinal in design. This study reports pre and 

postoperative Quality of life in consecutive patients undergoing laparotomy for PMP.  
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Patients and Methods 

Ethical approval was obtained from the local hospital ethics committee. Forty nine 

consecutive patients admitted for surgery at the North Hampshire Hospital in Basingstoke 

between 2003 and 2005 were identified by the specialist nurse and approached for study 

participation. This was a consecutive series of patients with PMP who had either complete 

macroscopic tumour removal by cytoreductive surgery (CRS) combined with heated 

intraperitoneal chemotherapy (HIPEC) (n=26) or maximal tumour removal in the 20 where 

complete CRS was not achievable. 

 The inclusion criteria were that all patients should have a life expectancy of more than three 

months, be able to fully understand English, have no previous or concurrent malignancy, and 

should be physically and emotionally able to participate. All had to be aware of their 

diagnosis of PMP and be over the age of eighteen.  

All patients received a detailed information leaflet outlining the study details, a questionnaire 

and a consent form. This was followed up by a telephone call after four days or face to face at 

a scheduled outpatient clinic appointment. All patients were given an identification code 

identifiable only by the primary researcher.   

 

Surgery and HIPEC  

26 patients underwent complete CRS and HIPEC and 20 had maximal tumour debulking 

(Table 1). The techniques have been previously described [7]. In total 29 patients received 

intra-operative, intraperitoneal, Mitomycin C (10mg/m2) for 1 hour at 42C. In addition 26 

Patients received additional early post-operative 5FU (15mg/kg) for the first 4 postoperative 

days. Patients were routinely managed in the intensive care unit after surgery for a median of 

2 days prior to transfer back to the ward.  
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Health Related Quality of life assessment 

Patients were asked to complete the European Organization for Research and Treatment of 

Cancer (EORTC) QLQ-C30 questionnaire [12] on five separate occasions, namely prior to 

surgery and at one, three, six and twelve months post-operatively. The EORTC QLQ-C30 

contains scales and items addressing functional aspects of HRQL and symptoms that 

commonly occur in patients with cancer as well as items assessing the financial impact of 

malignant disease and global HRQL. There are five functional scales (physical, role, 

emotional, cognitive and social), three symptom scales (fatigue, nausea or vomiting, and pain) 

six single items (sleeping disorders, appetite loss, dyspnoea, diarrhoea, constipation and 

financial problems) and one global HRQL scale. Each item had four response alternatives (1, 

not at all; 2, a little; 3, quite a bit; 4, very much) and the global quality of life scale had a 

seven–step scale ranging from very poor to excellent.  

 

Statistical analysis 

Data were analysed using SPSS® for Windows version 17 (SPSS, Chicago, Illinois, USA). All 

questionnaire responses were transformed linearly into scores on a 0-100 scale according to 

the EORTC QLQ C-30 scoring manual [13].  High scores on both functional scales and the 

global HRQL scale represented a high level of function and better quality of life respectively. 

A high score on symptom scales and items suggested increased symptoms. Mean scores with 

95% confidence intervals were calculated. Based on previous research  [14]  , a difference of 

at least 10 mean score points between time points was considered clinically relevant, and a 

difference of 5-10 was considered weak.  Survival curves were calculated from the time of 

surgery according to the Kaplan-Meier method using the entire patient population.  
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Results 

Over the 2 year period from 2003 to 2005, 49 patients (13 male, 36 females) with a median 

age of 55 (range 37 to 81 years) were enrolled. One patient died from progressive disease 

three months from surgery and two patients withdrew from the study within 6 months of 

surgery. An end ileostomy was fashioned in 11 patients and a loop ileostomy in 4. The loop 

ileostomy was reversed between three and six months after primary surgery following a water 

soluble contrast enema to confirm anastomotic integrity. Where relevant, questionnaires were 

completed prior to stoma reversal to reduce confounding variables. Three patients with 

ovarian carcinomatosis and one with peritoneal mesothelioma underwent surgery during the 2 

year study period but were not included.  Baseline questionnaire compliance was 100 per cent 

and remained high (overall 98% of eligible patients) during follow up. 

 

Morbidity and mortality 

Complications were graded according to National Cancer Institute Common Terminology 

Criteria for Adverse events (CTCAE) v3.0. Grade III/IV morbidity occurred in 4 patients 

(9%).The most significant complication was a gastointestinal anastomotic leak in a patient 

who had a complete cytoreduction. The other 3 patients requiring intervention had an intra-

abdominal abscess which required percutaneous drainage under radiological guidance. There 

was no post-operative mortality. 

 

 

Global Health Related Quality of Life (HRQL) and Functional scales 

Just under 90% of the debulking group and 95% of patients undergoing complete 

cytoreduction were alive one year following their surgery. At 12 months from surgery there 

was no deterioration in functional scale measures from pre-operative baseline values. Patients 
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who underwent major tumour debulking reported the most marked improvements in role, 

emotional, cognitive and social abilities.   Both groups reported a clinically significant 

improvement in their global HRQL at 1 year (Fig 1). Following an initial drop in Global 

HRQL 1 month postoperatively, both groups reported return to preoperative levels at 3 

months. This improvement continued to 12 months for patients undergoing complete 

cytoreduction, but remained relatively static for those who had major tumour debulking (table 

2).  

Symptom scales  

The only clinically significant improvement in pre-operative symptoms was seen in pain 

reported at 1 year in the complete cytoreduction group (fig 2). Symptoms of pain did not 

improve in patients who had major tumour debulking with similar levels reported throughout 

the study period. Symptoms of fatigue and nausea or vomiting showed little improvement 

over the 12 months following surgery for most patients with marked worsening of symptoms 

in the first month.  

 

Single item scale 

Improvement in appetite was clinically significant at 1 year after surgery for all patients.  

Interestingly patients who underwent debulking had more problems with diarrhoea (Fig 3). 

The cause of this is uncertain but may include the extent of disease on the small bowel which 

is the main factor preventing complete tumour removal such that intestinal transit and/or fluid 

absorption are impaired.  This requires further evaluation.  Patients who had a complete 

cytoreduction reported a marked improvement in their ability to sleep in contrast to those 

whose tumour was debulked. 
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Discussion 

 

The optimal treatment of PMP involves extensive cytoreductive surgery (Table 1) and 

intraperitoneal chemotherapy with a five year survival rate of 70 to 80% [15-19]. However 

this complex treatment may impact significantly on the patients quality of life, especially the 

many in whom complete tumour removal is not achieved. If complete cytoreduction is not 

possible there is increasing evidence that maximal tumour debulking surgery offers relief 

from abdominal distension and nutritional symptoms for a considerable period of time.  

Survival of 43% at 2 years and 15% at 5 years can be achieved [20] [21].  Maximal tumour 

debulking can usually be achieved by an extended right hemicolectomy, greater omentectomy 

and splenectomy with an ileocolic anastomosis, or alternatively a total colectomy and 

permanent ileostomy. 

It is notable that for patients who underwent maximal tumour debulking, pain remained a 

persistent problem postoperatively for the period of our study. Patients who had complete 

cytoreduction had significant improvement in pain scores at 3 months with deterioration at 6 

months but improvement beyond baseline at 12 months (Fig 2). More attention to symptom 

control may be required for those patients who have palliative tumour resection. Similarly the 

significant problems with diarrhoea in patients who had maximal tumour debulking suggests 

that a total colectomy and permanent ileostomy should be considered as the optimal treatment 

of this group and our surgical strategy has altered accordingly. 

 A number of recent studies have shown that after an initial decline in physical well-being and 

function after CRS with HIPEC there is a return to pre treatment levels of mental and physical 

well-being for most patients despite the aggressive multi-modality therapy. McQuellon and 
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colleagues reported the health outcomes of 58 patients who underwent CRS with HIPEC for 

disseminated peritoneal cancer of appendiceal origin [10]. Quality of life returned to baseline 

levels at 1 year after surgery although depressive symptoms and some physical limitations did 

persist for some patients.  Jess and colleagues [11] showed relatively little impact on quality 

of life in 23 patients with PMP despite the significant morbidity associated with CRS and 

perioperative intraperitoneal chemotherapy (PIC). Using a generic quality of life 

questionnaire (SF 36) the scores of patients were similar to the normal population at 6 months 

following surgery. Two other studies by McQuellon reported the short-term and long-term 

quality of life outcomes in patients who underwent CRS and intraperitoneal chemotherapy for 

peritoneal carcinomatosis, including PMP  [8] [9]. Sixty four patients in the short-term study 

had decreased overall quality of life after surgery compared with baseline, but then returned to 

baseline or better within 3 to 6 months of surgery. A follow-up study of seventeen 3-year-

survivors demonstrated that more than 90% of patients had minimal to no limitations of 

activity and had functional assessments that compared favourably with national reference 

values for their respective age groups. 

Our study mirrors these findings and although quality of life was decreased compared to 

baseline 1 month after surgery, by three months it had returned to baseline levels, and 

continued to improve beyond baseline levels up to 12 months after surgery. The fact that 

patients reported a better quality of life at 1 year following surgery provides a strong 

argument for this combined surgical approach.  Longer term assessment is needed to 

demonstrate durability of this enhanced quality of life and long term follow up in this group 

of patients is currently planned.  Quality of life is an important parameter in pseudomyxoma 

peritonei, a rare, debilitating though eminently treatable condition with a complex approach 

combining extensive surgery and intraperitoneal chemotherapy.  
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Table 1. Procedures performed 

 
 Complete 

cytoreduction (n=26) 

Maximal tumour 

debulking (n=20) 

Appendicectomy 13 6 

Right hemicolectomy 15 14 

Subtotal/total colectomy 2 3 

Anterior resection of rectum 10 2 

Ileostomy 12 2 

Small bowel resection 3 1 

Parietal peritonectomy 5 2 

Liver capsulectomy 6 1 

Stripping of  hemidiaphragms 27 (18 right, 9 left) 5 (2 right, 3 left) 

Pelvic peritonectomy 18 2 

Splenectomy 18 6 

Partial or total gastrectomy 4 0 

Lesser omentectomy 20 12 

Greater omentectomy 25 17 

Cholecystectomy 25 2 

Salpingo-oopherectomy 11 6 

Total abdominal hysterectomy 10 3 

HIPEC 26 3 

EPIC 5FU 26 0 

 

HIPEC   Hyperthermic Intraperitoneal Chemotherapy 

EPIC 5FU Early postoperative intraperitoneal chemotherapy 5 fluouracil 



 

Table 2. Mean related quality of life scores for complete cytoreduction and 
maximal tumour debulking before and after surgery. 
 
 Mean Quality of Life Score 
 Baseline 

n=49 
1 month 

n=48 
3 months 

n=47 
6 months 

n=46 
12 months 

n=45 
Overall 
difference 

Physical       
Debulk  74 (67,81) 55 (45,65) 78 (70,85) 84 (76,92) 79 (71,86) +5 
Complete 86 (80,93) 46 (37,56) 74 (68,82) 81 (74,89) 86 (80,94) 0 
Role       
Debulk 54 (42,65) 34 (23,45) 68 (56,80) 76 (63,89) 74 (62,86) +20 
Complete 79 (68,90) 15(4,26) 54 (43,66) 70 (57,82) 85 (73,97) +6 
Emotional       
Debulk 67 (54,79) 72 (59,84) 81 (73,89) 83 (73,93) 80 (72,88) +13 
Complete 71 (59,83) 70 (58,81) 88 (80,96) 82 (73,92) 83 (75,90) +12 
Cognitive       
Debulk 79 (67,88) 75 (64,86) 89 (82,96) 84 (75,93) 90 (84,96) +11 
Complete 91(81,100) 71 (60,81) 88 (81,95) 86 (77,94) 92 (87,98) +1 
Social       
Debulk 52 (37,67) 47 (34,60) 73 (61,86) 76 (62,90) 75 (63,87) +23 
Complete 76 (62,90) 34 (22,47) 72 (59,84) 73 (60,87) 80 (69,91) +4 
Global 
HRQL 

      

Debulk  52 (41,61) 46 (39,55) 68 (60,78) 70 (59,81) 67 (57,77) +15 
Complete 65 (57,77) 40 (32,47) 65 (57,75) 67 (57,78) 76 (67,86) +11 
Fatigue       
Debulk 40 (29,50) 55 (44,65) 39 (28,50) 27 (16,39) 35 (25,46) -5 
Complete 29 (19,39) 70 (60,80) 35 (24,45) 28 (17,39) 23 (14,33) -6 
Nausea & 
Vomiting 

      

Debulk 17 (7,27) 16 (4,29) 8 (1,15) 10 (3,17) 16 (5,26) -1 
Complete 8 (-2,17) 31 (19,43) 5 (0,12) 8 (2,15) 2 (-7,12) -6 
Pain       
Debulk 28 (16,39) 37 (22,52) 25 (15,35) 23 (11,34) 29 (16,42) +1 
Complete 27 (17,38) 35 (21,49) 19 (10,29) 23 (12,34) 17 (4,29) -10 
Dyspnoea       
Debulk 22 (11,34) 24 (8,41) 9 (0,18) 11 (-1,23) 13 (4,22) -9 
Complete 8 (-2,19) 43 (27,59) 24 (15,32) 20 (9,32) 12 (4,21) +4 
Insomnia       
Debulk 24 (10,38) 36 (21,51) 23 (10,37) 21 (9,33) 22 (10,34) -2 
Complete 30 (18,43) 45 (31,59) 25 (12,38) 26 (14,37) 18 (7,29) -12 
Appetite 
loss 

      

Debulk 40 (23,58) 30 (14,45) 19 (7,30) 14 (4,24) 14 (5,23) -26 
Complete 16 (-1,33) 57 (42,72) 10 (-1,21) 14 (5,24) 5 (-4,13) -11 
Constipation       
Debulk 27 (14,40) 16 (3,28) 7 (0,15) 8 (0,15) 10 (2,17) -17 
Complete 14 (2,27) 13 (1,25) 6 (-1,14) 9 (2,17) 7(0,15) -7 
Diarrhoea       
Debulk 19 (4,33) 42 (25,59) 39 (25,54) 33 (16,50) 36 (21,52) +17 
Complete 19 (4,33) 18 (2,35) 23 (9,37) 20 (3,37) 22 (7,37) +3 
 
Values are Mean (95% Confidence Interval). Scores range from 0 to 100. A higher score in the Function scales and the Global 

Health-related Quality of Life (HRQL) scale represents better quality of life or a higher level of functioning. A higher score for the 

Symptom scales represents more severe symptoms. Overall difference was calculated as the score at 12 months minus the 

baseline score 

 



 
 



 
 



 
 




