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Quality of life after total or partial gastrectomy for primary gastric
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Abstract

Up to 90% of patients with localized non-Hodgkin’s lymphomas (NHL) in the gastrointestinal tract (GI) are cured and
decreased use of radical surgery is favoured. Although quality of life (QOL) may impact treatment choice, little is known
about QOL in gastric NHL survivors. The self-reported QOL (EORTC QLQ-C30 and a gastric module) and objective
findings from upper GI endoscopy were evaluated in patients in complete remission after treatment for primary gastric NHL
at the Norwegian Radium Hospital (NRH). Thirty-six (90%) patients completed the questionnaires, 33 (83%) met for
endoscopy. Ten patients were treated with total gastrectomy, 17 with partial gastrectomy, while nine patients did not
undergo surgery. Gastroscopy was normal in 55% of the non-gastrectomised patients, oesophagoscopy in 69%. Four
patients had Barrett’s metaplasia. QOL was not different from population values. Patients treated with total gastrectomy
reported poorer emotional function, more diarrhoea and more food-related problems (p <0.05) compared with the others.
Based on the higher level of digestive and food related problems after total gastrectomy, stomach-preserving surgery should

be preferred whenever possible.

The gastrointestinal tract (GI) is the most common
site of primary extra-nodal non-Hodgkin’s lympho-
mas (NHL), accounting for 30 to 40% of cases and
about 12% of all NHL. The stomach is the most
common localization of NHL in the GI tract [1].
According to the literature, there is still no consensus
regarding the appropriate diagnostic and therapeutic
regimen for primary gastric B-cell lymphomas,
primarily due to a variety of classifications, numer-
ous protocols and a paucity of prospective trials [2].
Recent reviews favour approaches without surgery
[3,4], due to smaller risk of perforation of the gastric
wall than previously believed [5,6], the apparent
successful treatment directed towards Helicobacter
pylori in marginal zone B-cell lymphomas [5,7] and
due to concerns about the long term side effects after
radical surgery with respect to digestion, nutritional
status, metabolism and physical and psychosocial
functioning [8,9].

Results from studies evaluating quality of life
(QOL) after total or partial gastrectomy in gastric

cancer are not consistent [10—17], but the weight of
evidence supports less radical surgery whenever
possible [10,11,14,16,17], primarily due to fewer
treatment related side effects and digestive problems.

In contrast to the case in adenocarcinomas,
stomach preserving treatment is an alternative treat-
ment in gastric lymphomas with a comparable
survival in both localized [5,18,19] and advanced
stages [20]. Less use of surgery implies increased use
of chemotherapy and radiotherapy. Thus, a systema-
tic evaluation of the prevalence and severity of
treatment related side effects is important in treat-
ment selection.

We were able to identify only two reports on QOL
in patients with GI lymphomas [2,21], one empha-
sizing the need for randomized trials including QOL
[2], the other recommending a conservative ap-
proach in stages IE and IIE, claiming good QOL,
although not assessed by a validated instrument
[21]. Thus, little is known about the impact of
treatment modality on QOL of these patients.
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Due to the paucity of studies, we designed a
Norwegian cross-sectional study, which to our
knowledge is the first report that specifically focuses
on QOL after treatment for primary gastric lym-
phoma. The major objective was to compare the
QOL of patients treated at the Norwegian Radium
Hospital (NRH) with reference values from the
general population. We also performed comparisons
across treatment groups to shed light on our under-
lying hypothesis based on clinical experience: that
those who were treated with total gastrectomy
experienced a higher level of treatment related
problems than those receiving other treatment
modalities, including partial gastrectomy, by the
use of a validated, treatment specific questionnaire
for gastro-intestinal problems. The histological diag-
noses were reviewed according to the WHO classi-
fication [22] and macroscopic and histological
findings from upper GI endoscopy were evaluated.

Methods
Patients

Patient data and relevant clinical variables were
obtained from the lymphoma database at the
NRH. Altogether 120 patients with a median age
of 63 years (range 17-79) were treated for primary
gastric non-Burkitt B-cell lymphoma from 1990
through 1999 according to a standard protocol:
Primary surgery was recommended in operable
patients with high grade lymphomas according to
the Kiel classification [23], stages IE and IIE and in
stages IIE extended to IV with deep invasion into the
gastric wall, when technically feasible [24]. Surgery
was supplemented with three (stages IE-IIE loca-
lized) to eight (stages IIE extended—IV) cycles of the
CHOP regimen (Cyclophosphamide, Doxorubicin,
Vincristine, Prednisone). In stages IE-IIE with non-
radical surgery, radiotherapy (40 Gy in 20 fractions)
was also given in cases of residual disease after
chemotherapy. For patients with indolent localized
lymphomas, surgery was confined to cases without
widespread mucosal infiltration and supplemented
with radiotherapy when surgery was considered
non-radical. Non-surgically treated patients received
local radiotherapy for stages IE—IIE localized, chlor-
ambucil chemotherapy for stages IIE-IVE, or no
initial therapy if without clinical symptoms.

Only 33% of the patients had localized disease
(stage IE-IIE). Seventy-nine patients had histologi-
cally primary aggressive B-cell lymphomas or ag-
gressive B-cell lymphomas transformed from MALT-
lymphomas (marginal zone B-cell lymphomas ac-
cording to WHO classification) [22] and 41 patients
had indolent lymphomas, in most cases marginal
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zone B-cell lymphomas. Thirty-one of 40 patients
(78%) with localized disease underwent gastric
surgery as part of the initial treatment compared
with 30 of 80 patients (38%) with disseminated
disease. Twenty-nine patients were treated with total
gastrectomy, while 32 patients received a partial
gastrectomy. There was no difference in the rate of
surgery between patients below (49%) or above 70
years (52%).

The inclusion criteria encompassed a verified
histological diagnosis of gastric NHL, established
and treated from 1990 through 1999, age above 16
years and below 80 years at the start of treatment,
age below 80 years and in complete remission
at follow up, no prior history of cancer, fluency in
oral and written Norwegian and written informed
consent.

A total of 40 patients were identified. All patients
were contacted by mail and received an invitation for
a medical follow-up at the NRH, the QOL ques-
tionnaires, written study information and a prepaid
return envelope. The medical follow-up included
upper GI endoscopy with biopsies for histological
examinations, a general clinical examination and
anthropometric measures. The body mass index
(BMI) was calculated (weight in kilos divided by
the square height in meter), as an indicator of
nutritional status. A BMI below 20 was regarded
as underweight.

The study was approved by the Regional Com-
mittee for Medical Research Ethics, Health Region
I, Norway and The Institutional Review Board at the
NRH.

Pathology

Hematoxylin/eosin (H&E) as well as immunohisto-
chemically-stained sections from the diagnostic ma-
terial from all included patients were reviewed by
two experienced hematopathologists, and the diag-
noses were made according to the WHO classifica-
tion [22] (Table I). Diagnoses included diffuse large
B-cell lymphoma and extra-nodal marginal zone B-
cell lymphoma with or without increased number of
large cells.

The EORTC QLQ-C30 and the gastric module STO22

The EORTC QLQ-C30, version 3, was developed
by the EORTC Quality of Life Study Group [25]. It
has been validated and cross-culturally tested in
various cancer populations. The 30-item question-
naire is composed of scales evaluating physical, role,
emotional, cognitive and social function, and global
quality of life. Three symptom scales evaluate nausea
and vomiting, pain and fatigue, while six single items



204 M. ¥ Hjermstad et al.

Table I. Characteristics of study population.

QOL group Scopy group
n=36 n=33
(100%)" (92%)?
Median age at follow-up (range) 67 (47-79) 67 (47-79)

Median observation time,
months (range)

Gender (%)

107 (34-148) 102 (34-148)

Male 16 (44) 15 (45)

Female 20 (56) 18 (55)
Diagnosis, after revised histology® (%)

Diffuse large B-cell lymphoma 17 (47) 14 (42)

(DLBCL)

Marginal zone lymphoma, 15 (41) 15 (45)

transforming to DLBCL

Small B-cell lymphoma 13) 13)

unspecified

Marginal zone lymphoma 2 (6) 2 (6)

Unspecified 13 13
Stage of disease at inclusion (%)

Stage I 15 (42) 15 (45)

Stage II 4 (11) 309

Stage III 13 13

Stage IV 16 (44) 14 (42)
Performance status (ECOG) at inclusion (%)

ECOG 0 24 (67) 24 (73)

ECOG 1 4 (11) 3 (9

ECOG 2 3 (8 2 (6)

ECOG 3 13 13

Missing 4 (11 309
Type of ventricular surgery (%)

Billroth I 4 (11) 4 (12)

Billroth II 10 (28) 10 (30)

Local resection 3 (8 3 (9

Total gastrectomy 10 (28) 9 (28)

No surgery 9 (25)* 8 2D*
Treatment after surgery (%) n=27*% n=26*

Chemotherapy alone (CHOP, 18 (67) 17 (65)

N =15, MACOP-B, N =3%)

Radiotherapy alone (40 Gy/20 1@ 1@

fractions)

Combination therapy (CHOP, 3 (11 3 (12)

N =3)

! QOL group (n=36): all who filled in the EORTC QLQ-C30
and the STO-22.

2 Scopy group (n=33): those who met for the clinical examina-
tion.

3 According to the WHO classification [22].

4 CHOP: Cyclophosphamide, Doxorubicin, Vincristine, Predni-
sone, MACOP-B: adriamycin, cyclophosphamide, vincristine,
methotrexate, bleomycin, prednisolone.

* including one patient who underwent minor duodenal resection
only.

assess financial difficulties, dyspnoea, diarrhoea,
appetite loss, sleep disturbances and constipation.
The response categories are with four categories:
“not at all”, “a little”, “quite a bit” or “very much”
or as a modified visual analogue scale going from 1
to 7. It is recommended that the EORTC QLQ-C30

core questionnaire is supplemented by cancer or
treatment specific modules [25].

The STO22, a stomach specific module was
developed by the QOL Study Group for assessment
of QOL for gastric cancer [26] and focuses specifi-
cally on symptoms and side effects related to gastric
cancer. It encompasses 22 items that form five scales
(dysphagia, pain and discomfort in the abdominal
area, dietary restrictions, upper gastro-intestinal
symptoms and specific emotional problems) and
four single items (dry mouth, two questions regard-
ing hair loss and body image). All items have the
same four answer categories as the EORTC QLQ-
C30.

All scores of the questionnaires were linearly
transformed to a 0 to 100 scale. Higher scores on
the functional scales and the global quality of life
(QOL) scale of the core questionnaire represent
better functioning, while higher scores on the
symptom scales and single items and all questions
of the STO22 indicate more symptoms or problems.

Popularion dara

Patients’ scores on the EORTC QLQ-C30 were
compared against reference values from a Norwegian
general population survey [27]. This sample, repre-
sentative of the adult Norwegian population, was
based on a random draw of all inhabitants by The
Office of the National Register. A total of 1965
people completed the questionnaires, giving a re-
sponse rate of 68%. Results from this postal survey
yielded representative data on QOL in the total
population, also for gender and age subgroups.

Statistical analyses

In accordance with the study objectives, descriptive
analyses were used for the different scales and items
of the EORTC QLQ-C30 and the module, for the
entire patient group and for the treatment subgroup.
Missing data were imputed as advocated in the
EORTC manual, by substituting the missing item
with the mean value of the answered items of the
scale, provided that 50% of the items were filled in
[28].

Differences across groups were tested with y°
(nominal categorical variables), Wilcoxon’s tests 2-
tailed for independent samples, and Kruskal-Wallis
analyses of variance where appropriate. Overall
survival was defined as death from any cause from
the time of diagnosis, and disease specific survival as
death from or with lymphoma, and death from
complication to treatment. Kaplan-Meier survival
curves were estimated for all the patients during the
study period. The log-rank test was used to compare



the survival curves of the two groups. A p-level of
0.05 or less was taken to indicate statistical signifi-
cance. SPSS, version 10.0 was used for the statistical
analyses (SPSS Inc., Chicago, Il, USA).

No gold standard exists regarding the clinically
significant numerical changes on scales for QOL
data. Differences of 10 point or more on the 0—100
points scales are generally regarded to be clinically
significant changes and perceptible to patients,
whereas differences of seven to ten points represent
questionable clinical importance [27,29].

Normative reference values have been collected
for most of the better-known HRQL instruments,
such as the SF36 [30]. It is generally not appropriate
however, to compare directly the QOL scores of
people with health problems against reference scores
from a general population sample, mainly because
QOL tends to vary with age and gender [27,30].
Thus, allowance has to be made for the age/gender
distribution in the target sample. In this study,
adjustments were made by standard epidemiological
methods, described in detail previously [31].

Results
Patients

Thirty-six (90%) of 40 eligible patients completed
the QOL questionnaires, while 33 met for the
clinical examination. Two patients could not be
traced and one was hospitalized due to other
conditions. One patient who was significantly
younger than the rest of the sample and who did
not meet for the clinical examination, presented
outlying and highly inconsistent values on most
QOL scales and items, and was not included.

The age range of the patients was 47—79 (median
67) at follow-up. Median observation time since
initial treatment was 107 months (34—148) (Table
I). Seventy-one percent of the patients were married,
and the majority (70%) were on sick-leave or
retirement or disability pension.

The most prevalent diagnosis (47%) was primary
diffuse large B-cell lymphoma (DLBCL) after revi-
sion of histology. Ten patients (28%) underwent
total gastrectomy, followed by a reconstruction ad
modum Roux-en-Y. Eight patients received no
gastric surgery. One patient had minor surgery only
in the distal duodenum. As this was highly unlikely
to impact on long-term QOL and GI symptoms,
he was included in the no-surgery group (n=9),
Table I.

No significant differences in age, gender, relapse
or performance status at follow-up were found
across treatment groups. The complication rates
were low. One patient experienced intra-abdominal
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complications in terms of infection and a pancrea-
tico-jejuno-cutaneous fistula and underwent surgical
repair, while one patient had a postoperative lung
embolus that was successfully treated.

Supplementary therapy was given to 22 of the
surgically treated patients, including the one who
underwent minor surgery only (n=27). Three to
eight courses of the CHOP (Cyclophosphamide,
Doxorubicin, Vincristine, Prednisone) regimen was
most frequently administered (Table I). Five of those
who had no gastric surgery received chemotherapy
with CHOP and two received radiotherapy, one
subsequent to chemotherapy. One patient was trea-
ted with high-dose chemotherapy and stem cell
transplantation after a minor resection of the distal
duodenum, while one patient was observed and
received chemotherapy at clinical progression.

Seven of those treated with total gastrectomy had
lost weight during follow-up. Their median BMI at
follow-up was significantly lower than in the other
two groups (p =0.004), being 23 (range 17-28)
before surgery and 19.5 (17-25) at follow-up. This
was in contrast to stable values in those treated
with partial gastrectomy (23 and 24) and the
increase in the group with no surgery (from 20 to
25, p =0.03).

Upper GI — endoscopy

Oesophagoscopy was performed in 29 patients
(three were on anti-coagulation therapy and one
patient declined). The macroscopic findings were
normal in 69% of the procedures (Table II).
Barrett’s metaplasia was found in two patients.
While 75% of the biopsies yielded normal results
on histological examination, another two patients
with Barrett’s metaplasia without dysplasia were thus
identified, in addition to three patients having
oesophagitis. Three of the patients with Barrett’s
metaplasia had been treated with partial gastrect-
omy, (Billroth I and II, n =2 and ventricular resec-
tion, n=1) as primary treatment for their
lymphomas, while one had received chemotherapy
only as the primary treatment. None of these
patients had been treated with radiation therapy.
When examining the charts of the patients with
Barrett’s metaplasia, no differences in smoking
habits were found compared with the other patients.
The majority of the gastroscopies (55%) also yielded
normal results (Table II). No malignancies were
found.

A survival analysis for the entire cohort of patients
with gastric lymphoma during the study period
was performed to describe the representativity of
the material. There was no difference in stage
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Table II. Results from oesophagoscopy and gastroscopy.

Oesophagoscopy Gastroscopy
Scopy Biopsy Scopy Biopsy
N =29)" (N =28)° N =22) N =21)*

Normal 20 (69) 21 (75) 12 (55) 12 (57)
Hernia 4 (14)
Oesophagitis 1(3) 3 (11)
Barett’s metaplasia 2(7) 4 (14)
Gastritis 8 (36) 4 (19)
Helicob. pylori 2(9)
Intestinal metastases 1)
Unspecific changes 2(7) 2 (9) 2 (9)

1
2
3
4

distribution and histological subgroups between the
younger and the older population. As the population
is older than in most clinical studies, we present both
the disease specific and overall survival for patients

Overall Survival

Disease Specific Survival

Figure 1. (a and b) Overall and disease specific survival respectively in patients with stage IE and IIE disease (n =40) and with stage IV
disease (n =80); (c and d) Overall and disease specific survival respectively in patients below the median age of 63 years (n =60) and above
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63 years (n =60).

with localized and disseminated disease and for
patients below and above the median age of 63 years

n does not add to 33, 2 patients declined, 2 were on anti-coagulation therapy.

n does not add to 33, 3 patients declined, 2 were on anti-coagulation therapy.

n does not add to 33, 10 had received total gastrectomy, 1 was on anti-coagulation therapy.
n does not add to 33, 10 had received total gastrectomy, 2 were on anti-coagulation therapy.

(Figures la—1d).
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W No gastric surgery (n=9#) B Partial gastrectomy surgery (n=17) O Total gastrectomy (n=10)

Figure 2. Treatment specific module, STO22!, across treatment groups. ' Higher scores indicate more symptoms. * p-value <.05, total
gastrectomy group vs. partial gastrectomy group. ** p-value <.05, total gastrectomy group vs. both other groups. # including one patient

who underwent minor duodenal resection only.

Qualiry of life

Ninety percent of the eligible patients (36/40)
completed the questionnaires with few missing
items, only 0.06%. There were only minor differ-
ences between the patient sample and the general
population on the functional scales of the QLQ—
C30. No statistically significant differences were
reached when comparing the patients’ mean values
of the symptom scales and single items with popula-
tion scores. However, higher mean scores within the
range of a probable clinical significance were re-
ported by the patients with diarrhoea and loss of
appetite (17 vs. 10, and 14 vs. 7 respectively).

The patients were divided according to type of
primary treatment: total gastrectomy, n =10, partial
gastrectomy, n=17 and no gastric surgery, n =9
(Table I). Those who had received a total gastrect-
omy generally had lower mean scores on the func-
tional scales and higher mean scores on the
symptoms/single items, indicating more problems.
Emotional function was the only scale being statis-
tically significant across groups, being worse in the
total gastrectomy group compared with the partial
gastrectomy group (70 vs. 88, p =0.05). Diarrhoea
was significantly more frequent after total than after
partial gastrectomy (33 vs. 8, p. =0.02). Differences
exceeding 10, in the direction of poorer functional
levels or more symptomatology after total gastrect-
omy compared with the other two groups were found
with social function (72 vs. 88) and fatigue (37 vs.
27) without reaching statistical significance.

Treatment specific symptoms

Treatment specific symptoms showed a trend similar
to the QOL scores (Figure 2). The total gastrectomy
group reported more problems on all scales/item,
with statistically significant differences for dietary
restrictions and altered body image compared with
the other two groups (p values 0.008— <0.05).
Dysphagia (16 vs 1, p <0.05), pain/discomfort in
the abdominal area, emotional problems and dry
mouth were also more frequent after total gastrect-
omy compared with those who were not treated with
surgery (p <0.05).

A frequency distribution of the answer categories
on the different items displays the prevalence of the
reported problems. Seventeen percent of the patients
had “quite a bit” or “very much” problems on the
question about early satiety. Nineteen percent said
that they were “quite a bit” or “very much” bothered
by acid digestion/heartburn, while the corresponding
percentages for dry mouth were 22. Nineteen
percent gave the disease “very much” or “quite a
bit” of thought and 25% were worried about future
health.

Discussion

This report shows that patients who were success-
fully treated for B-cell lymphoma of the stomach,
reported a comparable QOL to that of the general
population. However, when dividing the sample into
subgroups based on surgery, our clinically derived
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hypothesis of more treatment related problems after
total gastrectomy was confirmed. This is consistent
with results from gastric cancer [13,16].

Because gastric lymphoma is highly curable as
opposed to gastric adenocarcinomas, knowledge of
post-operative adverse effects and QOL are impor-
tant to inform the selection of surgical procedure
[32], all the more so when different procedures with
comparable survival rates have different physical and
functional immediate and late consequences. Hence,
this report adds to the literature by being the first to
address these matters in gastric lymphoma. The
relatively long follow-up (median 107 months) is
important, because it has been suggested that
impaired QOL after total gastrectomy tends to
decrease with the passage of time [13,18,33].

Treatment outcome in terms of disease specific
and overall survival is an important issue when
considering QOL in patients possibly cured for their
cancer. The treatment results of patients in stage
IE-IIE in our study are satisfactory and comparable
to other studies in which gastric surgery has been
employed as part of the primary treatment in the
earlier, but not in the later studies [7,8,21]. The use
of primary gastric surgery had no obvious effect on
survival in any of these studies. We have not
examined the effect of surgery and type of surgical
intervention on survival as the disease stage, histol-
ogy and performance status differed between these
small subgroups of therapeutic intervention. Be-
cause the disease specific survival was comparable
between the younger and older patients, therapy
with curative intent should also be given to elderly
patients if their general condition is satisfactory.

The use of a validated, cancer specific QOL
questionnaire with general population values and
the STO22 module provides valid, clinically relevant
data after gastric surgery. Although the EORTC
QLQ-C30 is widely employed, we were only able to
identify three reports of its use after total or partial
gastrectomy in gastric cancer [14,33,34]. The high
prevalence of treatment related side effects on the
STO22 has implications for clinical practice. This
emphasizes the importance of addressing specific
symptoms like dumping symptoms, difficulties swal-
lowing, belching and diarrhoea as these may explain
the decline in BMI due to inadequate food intake
and mal-absorption [35]. Preoperative information
about nutrition and symptom management may help
patients to effectively control symptoms [35,36] with
a positive impact on QOL.

The majority of the endoscopic findings were
normal or without clinical significance. However,
Barrett’s metaplasia without dysplasia was identified
in four patients. Duodeno-gastric reflux after surgery
induces an increased risk of gastric and oesophageal

carcinomas in rat models and possibly in man
[37,38]. Patients treated with total gastrectomy
should be offered regular medical follow-up, and
endoscopic examinations should be performed ac-
cording to clinical guidelines [39]. Patients with
Barrett’s metaplasia with or without dysplasia should
also receive follow-up care according to these same
guidelines.

We have presented a cross-sectional study. How-
ever, we recognize that a prospective study is the
ideal design for evaluation of the impact of radical
surgery on adverse effects and QOL. A more
rigorous design would have made the needs for
specific interventions even more apparent. A major
limitation of this study is the small sample size.
However, few QOL studies in gastric cancer have
samples exceeding 150 patients [12,16,19], the
majority including 50 patients or fewer [13—
15,33,40,41]. Nevertheless, the results presented
here provide important information about the
QOL after gastrectomy in gastric lymphoma, con-
sistent with reports in gastric cancer.

The literature generally recommends less use of
primary, radical surgery in gastric lymphomas. This
is particularly so in Helicobacter pylori positive low-
grade B-cell lymphomas, stages IE. If surgery is
necessary due to bleeding, perforation or localized
relapse, stomach-preserving surgery will certainly
reduce the treatment related symptoms and improve
QOL for some of the patients as supported by the
results from this study.
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