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Abstract: Bowel perforation or obstruction is life-threatening complications of intestinal lymphoma. Our aim was to define 

incidence, clinical features, and outcome associated with bowel perforation or obstruction in pediatric intestinal lymphoma. A 

retrospective, non-randomized study was included all newly diagnosed pediatric intestinal mature B cell lymphoma patients 

who were operated out of intestinal obstruction or perforation from July 2007 till July 2017 in CCHE. The results showed that, 

intestinal obstruction or perforation developed in 34 patients (7.5%) out of 456 patients with intestinal mature B cell lymphoma. 

Median age is 4.85 years. All of them were treated accordingly to NHL LMB 96 protocol [1]. The 5 years OS among patients 

were operated out of intestinal obstruction, and who were operated out of perforation were 87.7%, 62.9% respectively with no 

significant statistical differences. Five years OS among patients with viable malignant cell versus no malignant cell was 65.2%, 

90.9% respectively with significant P value. The five years OS for patients didn’t have surgery, and who had surgery was 

87.9%, 78.6%, respectively, with no significant statistical differences. Multivariate analysis on EFS and OS was done for the 

overall group and the subgroup. Including age, sex, pathology, clinical stage, elevated LDH, presence of ATLS, showed 

statically no significance. In Conclusion, Intestinal complication in the form of obstruction with or without intussusception, or 

obstruction perforation followed by exploration is not adverse prognostic factor for survival in pediatric patients with intestinal 

mature B cell lymphoma. Operation with viable malignant cell was associated with significant lower outcome. 
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1. Introduction 

Burkitt's lymphoma (BL) is a highly malignant, aggressive 

and rapidly growing B-cell neoplasm. The abdomen is the 

most frequent site in sporadic BL [2]. Typically presents with 

an abdominal mass or ascites. Perforation and obstruction are 

serious life-threatening complications of lymphoma 

involving the gastrointestinal tract [3]. Intestinal obstruction 

or intussusception is caused by pressure phenomena, direct 

involvement of the bowel lumen or occur after initiation of 

chemotherapy. 

2. Aim of the Work 

Was to define incidence, clinical features, and outcome 

associated with bowel perforation and/or obstruction in 

pediatric intestinal mature B cell lymphoma 

3. Patients and Methodology 

A single center retrospective, non-randomized study was 

done. All newly diagnosed intestinal mature B cell 

lymphoma (BL, or diffuse large B cell lymphoma (DLBCL)) 

patients less than18 years old who were complicated and 

operated out of intestinal obstruction or perforation were 

included from July 2007 till end of July 2017 in Children 

Cancer Hospital Egypt (CCHE).  

Patients were treated according to NHL LMB – 96 

Protocol [1]. Median follow up was 35 months with range 4 

to 99 months. 

Eligible patients were less than 18 years old, had de novo 

intestinal mature B cell lymphoma (BL, or DLBCL) 

confirmed by pathological diagnostic methods. Initial work 

up included full laboratory tests, computed tomographic 

scans for the whole body, and a bone marrow aspirate and 

bilateral bone marrow biopsy. All the patients ‘legal 

guardians provided written informed consent. We compared 

between the patients who were complicated and operated as 

the result of intestinal obstruction with or without 

intussusception, and who were complicated and operated due 

to intestinal obstruction and perforation. Compare between 

the patients who were complicated and operated with positive 

versus negative viable tissue for malignancy by pathology. 

And finally compare between the outcome of patients with 

mature B cell lymphoma who were complicated and operated 

versus who did not have surgery.  

4. Statistical Analysis 

The Kaplan-Meier method was used to estimate overall 

survival, and event free survival for all groups of the study. 

OS was defined as time from study entry till end of the study 

or death. EFS were defined as time from study entry till 

remission failure or relapse whereby patients who died as a 

result of causes other than BL were competing events. 

Multivariate analysis of prognostic factors for bowel 

obstruction and / or perforation on event-free survival and 

overall survival was done  

5. Result 

A total of 34 patients (7.5%) had surgery as the result of 

intestinal obstruction and/or perforation (the subgroup 

patients) out of 456 patients with intestinal mature B cell 

Lymphoma (the overall group patients) enrolled between 

July 2007 and end of July 2017 at CCHE. Twenty two 

patients (64.7%) were males and 12 (35.3%) were females 

compared to 355 patients (77.9%) were male and 101 (22.1%) 

female among the overall group, table 1. The mean age was 

5.8 years (95%cl) and the median age was 4.85 years, range 

2.8 to 15.7 years among the subgroup patients. The median 

age was 5.51 years among the overall group. All the patients 

of the subgroup were diagnosed by pathology as Burkitt’s 

lymphoma.  

According to Ann Arbor staging, 4 patients (11.8%) had 

stage I I, while 26 patients (76.5%) had stage III and only 4 

patients (11.8%) were stage IV for central nervous system 

(CNS) or bone marrow involvement (BM), compared to the 

overall group there were 81 patients (17.8%) had stage II, 

328 patients (71.9%) were stage III, and 47 patients (10.3%) 

were stage IV, table 1, with no significant statistical 

difference.  

Among the subgroup patients lactate dehydrogenase (LDH) 

was double the normal value (≥ 2 × upper limit of normal 

[ULN]) in 10 patients (29.4%) and was double the normal 

value in 199 patients (43.6%) in the overall group with no 

significant p value. Tumor lysis syndrome was detected in 6 

patients (17.7%) among the subgroup patients, and was 

detected in 73 patients (16%) among the overall group with 

no significant statistical difference table 1.  

All the thirty four patients were treated accordingly to 

NHL LMB 96 protocol [1], two patients (5.9%) were treated 

as group A (completely excised, _ve lymph nodes, _ve 

surgical margin) and received only 2 cycles of COPAD. 

Twenty eight patients (82.4%) were treated as group B, 4 

patients (11.8%) were treated as group C due to CNS or BM 

involvement. Also the overall group was treated according to 

NHL LMB 96 protocol in the frequency of 29 patients (6.4%) 

as group A, 384 patients (84.2%) as group B, and 39 patients 

(8.6%) as group C with no significant statistical differences, 

table 1. 

Small intestine was the site of initial presentation and of 

intestinal complication in all subgroup patients. Fourteen 

patients (41.2%) out of the 34 patients were complicated with 

obstruction, 6 (17.6%) had obstruction associated with 

intussusception, and 14 patients (41.2%) were complicated 

with obstruction and perforation. Among the 14 patients who 

complicated with perforation, presented with severe 

abdominal pain, and repeated vomiting, computerized 

tomography (CT) was done. Seven patients of them (50%) 

were with CT finding in the form of impending perforation, 

10 of them (71.4%) were presented initially at time of 

diagnosis by aneurysmal dilatation, 11 patients (78.6%) were 

presented at time of perforation by pneumo peritonium and 
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free abdominal fluid, 8 of patients with perforation (57.1%) 

had proximal dilatation and distal collapse. Small bowel fecal 

matter was presented in 6 patients (42.9%), and bowel wall 

air (gangrenous loop) was present in one patient (7.1%), table 

3, all of this finding with no significant P value as a factor of 

impending perforation, table 4. Exploration and resection 

anastomosis were done for all the subgroup patients. 

The overall survival among the patients who were operated 

for obstruction with or without intussusception versus the 

patients who were operated for obstruction and perforation 

were 87.7%, 62.9% respectively with P value 0.08. The event 

free survival among the 2 groups was 75.1%, 53.6% 

respectively with P value 0.153, table 5, figure 1. 

Five patients (14.7%) were operated at time of diagnosis 

(pretreatment), 5 patients (14.7%) were operated at pre phase 

(CVP), 12 patients (35.3%) during induction phase, 6 

patients (14.6%) during consolidation phase, one patient 

(2.9%) during maintenance phase of treatment, 2 patients 

(5.9%) were operated post end of treatment while there were 

under follow up, 3 patients (8.82%) were operated at time of 

relapse, table 2. The median time of delay of chemotherapy 

because of exploration was 22 days with range 3-37 days.  

Pathology was done for all resected intestinal loops, 

sixteen patients (47.1%) had viable tissue, and 18 patients 

(52.9%) had no malignant tissue. The five years overall 

survival among the patients with positive viable tissue versus 

whom with negative viable tissue was 65.2%, 90.9% 

respectively with significant P value 0.049. The 5 years event 

free survival among these 2 groups was 48.2%, 88.9% 

respectively with p value 0.059, table 6, figure 2. 

Five patients out of 34 patients (14.7%) relapsed or had 

progressive disease. Among the three relapsed patients 

(8.8%), 2 of them (5.8%) had autologous BMT and are alive 

in CR, 1 patient (2.9%) relapsed and died in active disease 

with median time of relapse 44.967 months. Two patients 

(5.8%) died out of progressive disease. Among the overall 

group 15 patients (3.3%) were relapsed with median time of 

relapse 45.3months, and 20 patients (4.4%) were suffering 

from progressive disease, table 1. 

Six patients (17.6%) out of the 34 patients died, and 28 

patients (82.4%) were alive and in complete remission. Among 

the patients who died, 3 of them (8.8%) died out of disease 

progression, 3 of them (8.8%) died out of operative 

complications, one of them (2.9%) died in induction and the rest 

(5.8%) died in pre phase. Fifty three patients (11.6%) among the 

overall group were died, table 1. 

Five years OS for intestinal mature B cell lymphoma patients 

who didn’t have surgery and among who had surgery out of 

intestinal obstruction or perforation was 87.9% SE=0.016, 

78.6%, SE= 0.080, respectively with p value 0.323 figure 9.the 

EFS among these 2 groups was 85.4% SE=0.017, 67.2%, SE= 

0.097, respectively with p value 0.055, table 7, figure 3. 

Table 1. Study group patient’s characteristics. 

 

No surgery (456) Surgery (34) 
P-value 

Count % Count % 

Gender 
Female 101 22.1% 12 35.3% 

0.079 
Male 355 77.9% 22 64.7% 

Mature B 

Burkitt's Leukemia 13 2.9% 1 2.9% 

1 
Burkitt's Lymphoma 435 95.4% 33 97.1% 

Diffuse large B cell Lymphoma 7 1.5%     

Mature B NHL NOS 1 .2%     

Bone Marrow Involved 
No 426 93.4% 32 94.1% 

1 
Yes 30 6.6% 2 5.9% 

CNS Involved 
No 431 94.5% 32 94.1% 

0.71 
Yes 25 5.5% 2 5.9% 

Modified Murphy Staging 

Stage I 5 1.1% 3 8.8% 

0.035 
Stage II 81 17.8% 4 11.8% 

Stage III 323 70.8% 23 67.6% 

Stage IV 47 10.3% 4 11.8% 

Group 

R-CHOP 4 .9% 0   

0.814 
Group A 29 6.4% 2 5.9% 

Group B 384 84.2% 28 82.4% 

Group C 39 8.6% 4 11.8% 

LDH 

High >2 UL 199 43.6% 10 29.40% 

0.27 higher than 600 <2UL 95 20.8% 9 26.50% 

Normal 162 35.5% 15 44.10% 

Tumor Lysis Syndrome 

(TLS) 

NA 79 17.3% 8 23.50% 

0.597 No 304 66.7% 20 58.80% 

Yes 73 16.0% 6 17.70% 

Alive/Dead 
Alive 403 88.4% 28 82.40% 

0.279 
Dead 53 11.6% 6 17.60% 

Did the patient suffer from 

progression/ recurrence? 

No 421 92.3% 29 85.30% 
0.183 

Yes 35 7.7% 5 14.70% 

Type 

No progression / relapse 421 92.3% 29 85.30% 

0.141 Progression 20 4.4% 2 5.90% 

Recurrence (Relapse) 15 3.3% 3 8.80% 
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Table 2. Time of operation in relation to protocol of chemotherapy. 

PHASE OF TTT NUMBER OF PATIENTS PERCENT 

PRE TREATMENT 5 14.7% 

IN PRE PHASE CVP 5 14.7% 

INDUCTION 12 35.3% 

CONSOLIDATION 6 17.5% 

MAINTENANCE 1 2.9% 

POST END OF TREATMENT 2 5.9% 

AT RELAPSE/ PROGRESSION 3 8.82% 

TOTAL 34 100% 

Table 3. Perforation characteristics. 

 
Count N % 

Impending perforation 
no 7 50.0% 

yes 7 50.0% 

 aneurysmal dilation intial (yes/no) 
no 4 28.6% 

yes 10 71.4% 

pnumopertinouem 
no 3 21.4% 

yes 11 78.6% 

free fluid 
no 3 21.4% 

yes 11 78.6% 

Proximal diltation 
no 6 42.9% 

yes 8 57.1% 

distal collapse 
no 6 42.9% 

yes 8 57.1% 

small bowel fecal matter 
no 8 57.1% 

yes 6 42.9% 

bowel wall air (gangaeren) 
no 13 92.9% 

yes 1 7.1% 

Table 4. Statistical tests (factors for impending perforation). 

  
P-Value 

 
aneurysmal dilation intial (yes/no)  

no yes 
 

Impending perforation 
no 3 4 

0.559 
yes 1 6 

 

pneumopertitonium 
 

no yes 
 

Impending perforation 
no 3 4 

0.192 
yes 0 7 

 

free fluid 
 

no yes 
 

Impending perforation 
no 3 4 

0.192 
yes 0 7 

 

Proximal diltation 
 

no yes 
 

Impending perforation 
no 3 4 

1 
yes 3 4 

 

distal collapse 
 

no yes 
 

Impending perforation 
no 3 4 

1 
yes 3 4 

 

small bowel fecal matter 
 

no yes 
 

Impending perforation 
no 5 2 

0.592 
yes 3 4 

 

bowel wall air (gangaeren) 
 

no yes 
 

Impending perforation 
no 7 0 

1 
yes 6 1 

Table 5. Five years Overall Survival and Event Free Survival among patients with intestinal obstruction versus patients with intestinal perforation. 

surgery Type Total N N of Deaths Median FU Duration 5 years OS SE p-value  N of events 5 years EFS SE p-value  

Perforation 14 4 34 0.629 0.166 
0.08 

5 0.536 0.179 
0.153 

Obstruction 20 2 58 0.877 0.082 4 0.751 0.112 
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Figure 1. Five years Overall Survival and Event Free Survival among patients with intestinal obstruction versus patients with intestinal perforation. 

Table 6. Overall Survival and Event Free Survival among patients with viable tissue versus patients with no viable tissue. 

Viability post 

surgery 
Total N N of Deaths Median FU Duration 

5 years 

OS 
SE p-value 

N of 

events 

5 years 

EFS 
SE p-value 

Viable 16 5  46 0.652 0.130 
0.049 

7 0.482 0.144 
0.059 

Not viable 18 1  55 0.909 0.087 2 0.889 0.074 
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Figure 2. Overall Survival and Event Free Survival among patients with viable tissue versus patients with no viable tissue. 

Table 7. Five years Overall Survival and Event Free Survival among patients with intestinal mature B cell lymphoma with surgery out of intestinal obstruction 

or perforation versus no surgery. 

surgery Total N 
N of 

Deaths 
Median FU Duration in M 

5 years 

OS 
SE p-value  N of events 

5 years 

EFS 
SE p-value  

Non- surgical 

surgical 

456 

34 

53 

6 

48 

52 

87.9% 

78.6% 

0.016 

 

0.323 

0.080 

65 

9 

85.4% 

67.2% 

0.017 

 

0.055 

 0.097 

 

Figure 3. Overall Survival and Event Free Survival among patients with intestinal mature B cell lymphoma with surgery out of intestinal obstruction or 

perforation versus no surgery. 

6. Discussion 

Bowel perforation and obstruction are serious life-

threatening complications of lymphoma involving the 

gastrointestinal tract [3]. Intestinal obstruction or 

intussusception is caused by pressure phenomena, direct 

involvement of the bowel lumen or occur after initiation of 

chemotherapy. 

In the current study the prognostic factors and outcome of 

pediatric patients with intestinal mature B cell lymphoma 

who were complicated with intestinal obstruction with or 

without intussusception, or with intestinal obstruction with 

perforation and operated during their NHL BFM 96 

chemotherapy protocol[1] was examined. The incidence of 

perforation in pediatric intestinal mature B cell lymphoma is 

9% [4]. We demonstrated that 7.5% of our pediatric patients 

with intestinal mature B cell lymphoma were operated out of 

intestinal complications. The peak age for pediatric 

gastrointestinal tract NHL is 5–15 years [5]. In the current 

study, the median age of the subgroup is 4.85 years as that of 

the overall group which is 5.5 years. 

The male to female ratio of childhood gastrointestinal 

NHL is reported to be from 7:1 to 1.8–2.5: 1 [6, 7, 8, 9]. As 
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in the current study as Male gender had the upper hand in 

both the subgroup patients, and the overall group patients 

which the ratio is 1.8:1, 3.5:1 respectively. 

A higher prevalence of DLBCL is found in pediatric 

intestinal mature B cell lymphoma compared to other series 

[4, 10]. That is against our finding in CCHE as the higher 

prevalence of Burkitt’s lymphoma is found which account 

95.4% of the cases in the overall group, and Burkitt’s 

lymphoma was the pathology of all the subgroup patients. 

BL is generally arises in the abdomen as stage III, head 

and neck region and presents as advanced-stage disease 

involving the BM and/or CNS in approximately 20% to 25% 

of patients [11]. As in the current study, stage III according 

to Ann Arbor stage had the upper hand in both the subgroup 

patients, and the overall group patients.BM and CNS 

involvement account 11.8% in the subgroup and about 12.1% 

in the overall group with no significant P value. 

Lactate dehydrogenase (LDH) as a tumor bulk indicator 

[12] which was above the double of normal value in 29.4% 

among the subgroup patients and in 43.6% among the overall 

group patients with no significant P value. Acute tumor lysis 

syndrome (ATLS) was commonly seen in Burkitt's subtype 

of B-cell lymphoma. Higher LDH and large tumor sizes and 

kidney involvement were important risk factors for the 

development of ATLS in children with B-cell lymphoma [13]. 

In Huang S1, et al, 2011, 18 cases out of 103 cases were 

diagnosed as having ATLS (17.5%). All the 18 cases with 

ATLS were histo-pathologically confirmed as having 

Burkitt's lymphoma. All the patients were at stage III or IV 

and all had large tumor sizes, as in the current study, about 

17.7% out of the subgroup patients, and about 16% of overall 

group patients had ATLS, with no significant P value. 

All intestinal mature B cell lymphoma patients were 

treated according to LMB 96 protocol [1] in our center, and 

about 82.4% out of the subgroup, and about 84.2% out of the 

overall group treated as group B with no significant P value. 

In the current study, Multivariate analysis on event-free 

survival and overall survival was done. Analysis was 

performed both for the overall group and for the subgroup. 

Including age, sex, pathology, clinical stage, and group 

according to chemotherapy protocol, elevated LDH, presence 

of ATLS, showed statically no significance. 

Bowel complications were occurred in 14.7% out of the 

subgroup patients early before starting chemotherapy, and 

about 50% of the subgroup patients were operated at 

prophase and induction phase chemotherapy as in Goldberg 

SR1[14], who concluded that chemotherapy-induced 

intestinal perforation after treatment for Burkitt’s lymphoma 

is a known potential complication.  

Twenty patients were complicated and operated out of 

intestinal obstruction with or without intussusception, and 14 

patients were complicated and operated out of perforation, 

the 5 years OS, and EFS among the 2 groups were with no 

significant statistical differences meaning that the cause of 

operation did not affect the outcome of the patients. 

The Ileum is the most common site (60%–65%) involving 

small intestine lymphoma [15], as in the current study as the 

ileum and ileocecal regions were the sites of bowel 

complication. Multivariate analysis on causes of impending 

perforation diagnosed by CT for the intestinal B cell 

lymphoma patients with perforation. Including aneurysmal 

dilatation at time of initial presentation, presence of 

pneumoperitonium, free abdominal fluid, proximal dilatation, 

small bowel fecal matter, presence of gangrenous loop, 

showed statistical no significance, because of several finding 

presented by CT and small number of cases.  

Pathology was done for all resected intestinal loops, the 

half of them had viable tissue for malignancy, and the other 

half had no viable tissue. The 5 years OS among the patients 

with positive viable tissue for malignancy versus whom with 

negative viable tissue for malignancy was with significant P 

value. Meaning that operation with viable malignant cell was 

associated with lower outcome. 

5 years OS and EFS for intestinal mature B cell lymphoma 

patients who didn’t have surgery, and among who had 

surgery were with no significant statistical differences, 

meaning that intestinal complication and exploration are not 

adverse prognostic factor for survival in pediatric patients 

with intestinal mature B cell lymphoma, that is against 

Natalie L, et al [16], who said that intestinal perforation 

associated with abdominal lymphomas in children portends 

an extremely poor prognosis. 

7. Conclusion 

In Children Cancer Hospital Egypt, there was about 7.5% of 

pediatric patients with intestinal Burkitt lymphoma were 

operated out of intestinal complications. Multivariate analysis on 

event-free survival and overall survival was done, including age, 

sex, pathology, clinical stage, elevated LDH, presence of ATLS, 

showed statically no significance. Multivariate analysis on 

causes of impending perforation diagnosed by CT was done, 

showed statistical no significance, because of several finding 

presented by CT and small number of cases. Intestinal 

complication in the form of obstruction with or without 

intussusception, or obstruction perforation followed by 

exploration is not adverse prognostic affecting the overall 

survival or event free survival in pediatric patients with intestinal 

mature B cell lymphoma. Operation with viable malignant cell 

was associated with lower outcome. 
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